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The global prevalence and impact of chronic kidney disease
(CKD) are significant and escalating. Representing a worldwide
prevalence of 9.1%, there were 697.5 million documented cases
of CKD across all stages in 2017 resulting in 1.2 million deaths
and 2.6 million individuals requiring kidney replacement thera-
pies. Notably, since 1990, the global all-age prevalence of CKD has
risen by 29.3%.! Hypertension (HTN) affects 80%-85% of individu-
als with CKD, a considerably higher rate compared to the general
populace thus highlighting the significant role CKD plays in wors-
ening hypertensive conditions.? Diabetes is the leading cause of
both CKD and end-stage kidney disease (ESKD), a condition thatis
primarily attributed to hyperglycemia, which leads to detrimen-
tal functional and structural alterations within the glomeruli.>#
Furthermore, HTN is observed twice as frequently in individuals
with diabetes compared to the general population.® As the pri-
mary cause of morbidity and mortality among diabetic individ-
uals, cardiovascular disease (CVD) is further exacerbated by the
presence of HTN.

For most of the CKD population, the risk of death from CVD
exceeds the risk of developing ESKD. From 2002 to 2022, the num-
ber of newly registered ESKD cases in the United States experi-
enced a substantial increase from 99,956 to 131,194, representing
an increase of 31.3%.° Therefore, measures aimed at reducing the
rate of cardiovascular events represent a cornerstone in the man-
agement of CKD patients, including effectively treating HTN.

The results of a large meta-analysis conducted with prospec-
tive observational studies in more than one million individuals
without known CVD revealed that the risk of death from CVD
(stroke and coronary heart disease) decreased progressively with
lower blood pressure (BP) levels. This correlation was maintained
even at BP levels considered normal (values of 115/75 mmHg) and
in all age groups (between 40 and 89 years).”

All guidelines recommend a treatment strategy that seeks to
adequately control all cardiovascular risk factors, especially type
2 diabetes mellitus (T2DM), and strict control of BP. Pursuing BP
targets is essential to mitigate the prevalence of CKD. However,
despite the results of different studies over the last two dec-
ades, the optimal target BP for renal protection in individuals
with T2DM remains an unresolved issue, with major guidelines
worldwide adopting different targets. Just to cite the three most

recently published, the European Society of Hypertension recom-
mends targeting BP <130/80 mmHg in under 65-year-old T2DM
patients, and systolic BP (SBP) 130-139 mmHg in over 65-year-old
patients.® The European Society of Cardiology and the American
Diabetes Association, on the other hand, recommend an on-
treatment BP goal of <130/80 mmHg if tolerated.*®

Current disagreements in the clinical guideline recommenda-
tions stem from the outcomes of major trials conducted in the
past decade. Numerous studies have failed to demonstrate addi-
tional renal protection from BP targets lower than those typically
advised for individuals with diabetes and CKD. This phenome-
non may be attributed to the potential for very low BP levels to
decrease the glomerular filtration rate (GFR), thereby exacerbat-
ing renal function.* For instance, a substantial real-world cohort
study analyzing clinical records of 29,923 patients with HTN and
T2DM who exhibited normal renal function at baseline provides
further insight into this complex issue. The results indicate that
individuals in the apparent treatment-resistant HTN group expe-
rience a significantly increased risk of developing CKD or experi-
encing a substantial decline in GFR over a 4-year follow-up period.
The relationship between achieved BP and renal function appears
to follow a J-shaped curve, with adverse outcomes observed at
very low SBP values (below 120 mmHg). Optimal SBP values were
identified as being between 120 and 140 mmHg.”? While it is gen-
erally anticipated that worsening heart failure leads to decreased
BP and deteriorated renal function, this study did not detail the
baseline prevalence of heart failure. Consequently, a direct corre-
lation between worsening cardiac and renal function cannot be
established from the provided data.

Other investigative trials, such as the ACCORD (Action to Control
Cardiovascular Risk in Diabetes) study, investigated two groups of
patients based on their target SBP: an intensive treatment group
(target SBP <120 mmHg) versus a standard treatment group (tar-
get SBP <140 mmHg). The intensive treatment group achieved BP
of 119/64 mmHg and the standard group 133/70 mmHg. There
were no significant differences in cardiovascular events between
the study groups, except for a reduced incidence of stroke in the
intensive treatment group. However, the intensive treatment group
was associated with a higher risk of adverse events (bradycardia,
hypotension, hyperkalemia, and worsening of renal function).’®
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Additionally, the ACCORD study was underpowered for a BP inter-
vention group, and the results may have been biased due to the
factorial design of the glucose intervention employed.*

In turn, the Systolic Blood Pressure Intervention Trial (SPRINT)
tested SBP reduction targets similar to the ACCORD trial in non-
diabetic subjects with a high cardiovascular risk. The intensive
treatment group (SBP <120 mmHg) presented a 25% relative risk
reduction in fatal and nonfatal cardiovascular events, and a 27%
reduction in all-cause mortality.” The SPRINT Trial concluded
prematurely and was insufficiently powered to conclusively
determine its renal protective effects. A notable observation
was the significant occurrence of acute kidney injury within the
intensive treatment group.'®

More recently, the BPROAD (Blood Pressure Control Target in
Diabetes) trial revealed that the incidence of major cardiovascu-
lar events was significantly lower after applying intensive treat-
ment (target SBP <120 mmHg) compared to standard treatment
(target SBP <140 mmHg) in patients with T2DM. Nevertheless, no
significant difference was observed for the renal end points (CKD
progression and CKD development).”

Considering all factors, the study conducted by Olsen et al. repre-
sented a significant contribution to the understanding of reducing
the risk of CVD by employing a lower SBP target for renal protec-
tion.”® They aimed to investigate whether achieving an average
SBP 130-139 mmHg or SBP < 130 mmHg would be related to renal
protection compared to patients remaining at SBP >140 mmHg.*®
Data from 13,803 participants of the Valsartan Antihypertensive
Long-term Use Evaluation (VALUE) trial were analyzed.* The study
that took place between 1997 and 2004 compared the effects of two
different antihypertensive treatment regimens (amlodipine and
valsartan) on cardiac morbidity and mortality in high-risk hyper-
tensive patients aged 50-80 years. The primary endpoint of this
study was defined as the time to the first occurrence of a cardiac
event. This composite endpoint included several critical cardiovas-
cular outcomes: sudden cardiac death, fatal myocardial infarction
(MI), death during or after coronary angioplasty or coronary artery
bypass graft, death resulting from heart failure, and death associ-
ated with recent MI confirmed by autopsy. Additionally, it encom-
passed heart failure requiring hospital management, nonfatal
MI, or emergency procedures performed to prevent an ML" The
outcomes showed no significant difference for the primary end-
point between valsartan and amlodipine. Subsequently, patients
in the valsartan and amlodipine treatment arms were pooled for
further analyses of the effects of lowering the BP on renal protec-
tion, including in a prespecified subgroup of 4,655 diabetic patients
and 9,148 patients in the non-T2DM group. Olsen et al. reported
the results for prespecified secondary kidney endpoints approved
by the VALUE Trial expert Endpoint Committee, which were: wors-
ened kidney function (an increase of 50% or more in serum cre-
atinine from baseline confirmed on at least two occasions four
weeks apart) and ESKD with the need for dialysis and/or kidney
transplantation. They designated a group with an achieved aver-
age SBP >140 mmHg as the reference group. Adjusted Cox propor-
tional hazards models with multiple covariates at baseline were
used to analyze the endpoints for patients who achieved average
SBP of 130-139 mmHg or SBP <130 mmHg up to the occurrence
of a prespecified endpoint, or throughout the treatment period.
Additionally, quartile analyses of achieved average SBP with the
relationships to kidney endpoints were assessed by Cox regression
with quartile one (highest SBP) as reference.'®

In their analysis, the authors identified 502 kidney endpoints.
Of these, 420 patients experienced worsened kidney function,
and 82 progressed to ESKD. A significantly reduced hazard ratio

for both worsening kidney function and ESKD was observed
in patients who achieved an average SBP between 130 and
139 mmHg and those with SBP below 130 mmHg. However, it
is notable that very few patients in the group with SBP below
130 mmHg reached the ESKD endpoint. The findings demon-
strated consistency between the T2DM and non-T2DM cohorts.
However, a notable exception was observed: statistical signif-
icance for ESKD could not be established in diabetic patients
with SBP below 130 mmHg, a limitation attributed to the occur-
rence of only a single ESKD event within this specific subgroup.
Also, for continuous and quartile-based analyses of achieved
SBP, the lowest BP (specifically quartiles 3 and 4) found signif-
icant results for both kidney endpoints. Data suggest that an
average SBP <130 mmHg is associated with renal protection in
high-risk hypertensive patients, irrespective of whether they
have T2DM or not. However, due to the limited number of renal
endpoints in the study, a definitive conclusion regarding more
substantial renal protection within this precise BP range cannot
be firmly established.*® Unlike randomized clinical trials (RCTSs)
such as BPROAD and ACCORD, which employ varied therapeu-
tic targets, the findings from the Olsen et al. study originate
from a secondary analysis of a large prospective study rep-
resenting a primary limitation. Similarly, in the VALUE study,
proteinuria was assessed qualitatively on only two occasions.
This restricted evaluation weakens the robustness of the renal
outcome definition and, consequently, the inferences drawn
regarding the impact of target BP on these outcomes.

Despite the noted limitations, several strengths of the study
warrant emphasis. Firstly, no significant differences were
observed in the primary endpoints of the VALUE trial between
the study groups. Secondly, the renal endpoint was prespecified
and received approval from an ethics committee that included
nephrologists, ensuring its rigorous definition. Thirdly, the trial
incorporated a substantial number of individuals with diabetes
(n=4,655), enhancing the generalizability of its findings to this
patient population. Fourth, the data analysis was rigorously
adjusted for baseline differences in covariates across the various
BP ranges and quartiles. Finally, the consistent trend observed
across the quartiles further reinforced the findings related to the
BP ranges.*®

The results of the ongoing prospective OPTIMAL-DIABETES
study are expected to show sufficient endpoints so that the inves-
tigators can finally demonstrate, in an extensive prospective
study, the benefits of intensive treatment in renal protection of
diabetics.” Given the relationship between kidney disease and
cardiovascular events, as well as the prevalence of CKD in HTN
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Figure 1. The figure shows that for high-cardiovascular-risk patients a
systolic blood pressure range of 120-139 mmHg offers renal protection
and cardiovascular events.
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and T2DM, this evidence may be of great relevance. Moreover,
recently published HTN guidelines recommend an SBP target of
120-129 mmHg to reduce cardiovascular events.’

This study concludes that an SBP target below 130 mmHg
offers comparable renal protection to an SBP range of 130-139
mmHg. However, an analysis of the quartile trends suggests that
SBP values under 130 mmHg might provide superior renal protec-
tion. Future randomized controlled trials (RCTs) are anticipated
to definitively confirm these preliminary findings. While awaiting
the results of such studies, an SBP target below 130 mmHg could
be recommended for high-cardiovascular-risk patients, irrespec-
tive of their T2DM status. This approach aims to mitigate the risks
of CKD, ESKD, and CVD, aligned with existing recommendations
for reducing cardiovascular events and providing renal protec-
tion, as illustrated in Figure 1.
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