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0.89]. It also decreased all-cause mortality (HR 0.73; 95% CI 0.60–
0.90). However, this was achieved at the expense of higher rates of 
serious adverse events or emergency visits for hypotension, syn- 
cope, electrolyte abnormalities, and acute kidney injury or failure 
in the intensive-treatment group than in the standard-treatment 
group (range of HR 1.38–1.71, incidence in the standard-treatment 
group 3.4%–4.4%). Additionally, among participants without CKD 

at baseline, incident CKD G3–G5 was 3.5-fold more common in the 
intensive-treatment group ( P < .001). 

From SPRINT we also learnt that achieving and maintaining an 
SBP target of < 120 mmHg long term is not easy. It was not achieved 
in many participants in the intensive-treatment arm (mean SBP 
121.4 mmHg at 1 year during the trial) [4 ]. Moreover, in a subset of 
participants randomized to the intensive arm in which long-term 

post-trial follow-up was available, mean SBP was 133 mmHg at 
5 years postrandomization and 140 mmHg at 10 years postran- 
domization [1 ]. Several post-hoc analyses of SPRINT have recently 
addressed the long-term impact of roughly 3 years of intensive 
blood pressure control [1 –3 ]. The higher SBP levels in the long- 
term were associated with the loss of survival benefits and of 
kidney adverse events. Thus, by a median follow-up of 8.6 years 
(interquartile range 8.0–9.1 years), having participated in the 
intensive-treatment arm of SPRINT was neutral from the point 
of view of cardiovascular mortality (HR 1.02; 95% CI 0.84–1.24) or 
all-cause mortality (HR 1.08; 95% CI 0.94–1.23) when compared 
with the standard treatment arm [1 ] (Fig. 1 A). Additionally, there 
was no evidence of kidney protection by intensive blood pressure 
control, in either the short (duration of the trial) or long term 

(8.6 years) [2 , 3 ] (Fig. 1 A). A worrying trend toward a higher and 
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e present a personal critical review of the long-term mortality
nd kidney failure outcomes of participants in the Systolic Blood
ressure Intervention Trial (SPRINT) trial and their implication for
he treatment of hypertension, the management of chronic kidney
isease (CKD) and the research agenda [1 –3 ]. 
The US SPRINT trial randomized 9361 persons aged at least

0 years (mean ± standard deviation 67.9 ± 9.4 years) with
ypertension, a systolic blood pressure (SBP) of 130 mmHg or
igher and an increased cardiovascular risk to an SBP target
f < 120 mmHg (intensive treatment) or < 140 mmHg (standard
reatment) between November 2010 and March 2013 [4 ]. Pa-
ients with diabetes mellitus, autosomal dominant polycystic kid-
ey disease, proteinuria > 1 g/day [urinary albumin:creatinine
atio (UACR) > 600 mg/g], glomerulonephritis treated with im-
une suppressants or estimated glomerular filtration rate (eGFR)
 20 mL/min/1.73 m2 were excluded, so the following discussion
oes not apply to them. Despite these exclusion criteria, around
8% had CKD G3–G4 from other causes. The intervention was
topped early after a median follow-up of 3.26 years. At 1 year,
he mean SBP was 121.4 mmHg in the intensive-treatment group
nd 136.2 mmHg in the standard-treatment group, down from
39.7 ± 15.8 and 139.7 ± 15.4 mmHg, respectively, for a drop of
8.3 and 3.5 mmHg. Furthermore, more than 50% of participants
n the intensive-treatment group had a SBP > 120 mmHg. The pri-
ary composite outcome was myocardial infarction, other acute
oronary syndromes, stroke, heart failure or death from cardio-
ascular causes. Intensive treatment decreased the incidence rate
f the primary composite outcome (1.65% versus 2.19% per year)
ith a hazard ratio (HR) of 0.75 [95% confidence interval (CI) 0.64–
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Figure 1: Long-term kidney and survival outcomes of participants in the SPRINT trial. SPRINT randomized US participants with hypertension (SBP 
> 130 mmHg, baseline SBP 140 ± 15 mmHg) and high cardiovascular risk to intensive (target SBP < 120 mmHg) versus standard blood pressure control 
(target SBP < 140 mmHg). The intervention was stopped early after a median follow-up of 3.26 years. Occurrence of kidney failure (initiation of dialysis 
therapy or transplantation) and all-cause mortality in participants were checked in national databases through 2020, after a median follow-up of 
8.6 years (interquartile range 8.0–9.1 years). People with diabetes, autosomal dominant polycystic kidney disease and proteinuria > 1 g/day were 
excluded. ( A ) HR and 95% CI for kidney failure and all-cause death. Opposing trends were observed for mortality (decreasing) and kidney failure 
(increasing) for the duration of the trial. Both trends were reversed during the observation period where SBP values progressively returned to pre-trial 
levels. Color-coded asterisks mark the approximate point of potential changes of slope for the HR for kidney failure (black asterisks) and death (purple) 
asterisks. ( B ) Cumulative incidence of kidney failure and all-cause death. There were no statistically significant differences between groups. Outcomes 
are shown for all participants (overall) and for participants with eGFR < 45 mL/min/1.73 m2 (eGFR < 45 mL/min/1.73 m2 ) using the race-free 2021 CKD 

Epidemiology Collaboration creatinine equation, and for participants with a higher risk of developing kidney failure (KFRE, risk ≥11%). None of the 
numerical differences was statistically significant. No long-term benefit was observed for either kidney failure or survival. Adapted with permission 
from Pajewski et al . The legacy effect of intensive versus standard BP control on the incidence of needing dialysis or kidney transplantation. J Am Soc 
Nephrol 2024;35:1737–45. 
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increasing incidence of kidney failure (dialysis or transplantation)
over time was observed during the trial and in the early post-trial
follow-up (up to 6–7 years). However, this was followed by a shift
in the slope of the HR for kidney failure, which decreased over
time towards 1.0, coinciding with the progressive increase of
SBP values. Overall, mortality was more frequent than kidney
failure (Fig. 1 B). Numerically, deaths and kidney failure were more
common in the long-term follow-up of the intensive-treatment
arm, especially in people with lower baseline GFR (kidney failure)
or higher risk of kidney failure (kidney failure, deaths) (Fig. 1 B).
The 5-year risk of kidney failure was assessed by the Kidney Fail-
ure Risk Equation (KFRE, https://kidneyfailurerisk.com/) which
incorporates age, sex, eGFR and UACR. Using the KFRE equation,
kidney failure risk was categorized using a 11% cut-off point
which roughly corresponded to the 95th percentile in the SPRINT
population. 

The recent updates of the long-term follow-up of SPRINT [1 –3 ]
pose some key questions. 

First, to what extent is the long-term maintenance of SBP
< 120 mmHg feasible outside a clinical trial context? The increase
in SBP during post-trial follow-up may have been influenced by
older SBP targets. However, SBP progressively increased, and even-
tually roughly 50% of participants reached a state of uncontrolled
hypertension, despite the fact they and their physicians were ex-
pected to understand the survival benefits of stricter SBP control
because of participation in the trial. This timeline and endpoint
suggest that sustaining an SBP < 120 mmHg may not be feasible
for most people outside clinical trials. 

Second, what would be the impact of achieving and sustaining 
an SBP target of < 120 mmHg over 9 years on the risks of death
and kidney failure? The current 2024 KDIGO guideline on CKD 

suggests that adults with high blood pressure and CKD be treated 
with a target SBP of < 120 mmHg, when tolerated, using standard-
ized office BP measurement (2B) [5 ]. A Practice Point indicates to
consider less intensive blood pressure–lowering therapy in people 
with frailty, high risk of falls and fractures, minimal life ex- 
pectancy or symptomatic postural hypotension. By contrast, the 
European Society of Hypertension-European Renal Association 
2023 guidelines suggested that (i) the blood pressure target for 
proteinuric nondiabetic CKD applies to patients with proteinuric 
diabetic kidney disease as well, and (ii) for both patient cate- 
gories, a target SBP of < 130 mmHg and diastolic blood pressure
< 80 mmHg, if well tolerated, can be associated with protection 
against CKD progression in individuals with an albuminuria 
> 30 mg/g. A similar target may be associated with a reduction
in mortality in most patients with CKD [6 ]. Thus, the discordance
between guidelines regarding SBP targets, which is very confus- 
ing for clinicians, continues 4 years later. Still, the long-term 

impact of a very low target may be insignificant because it is
unfeasible [7 , 8 ]. 

Third, would a not-so-strict SBP target be more feasible 
to achieve in routine clinical care and better tolerated, and 

https://kidneyfailurerisk.com/
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herefore result in long-term survival and kidney benefit rather
han neutrality? In this regard, the Chinese Strategy of Blood
ressure Intervention in the Elderly Hypertensive Patients (STEP)
rial tested a more achievable SBP target (110 to < 130 mmHg) in
511 people with hypertension. It observed a similar benefit on
 composite combined primary outcome (stroke, acute coronary
yndrome, acute decompensated heart failure, coronary revascu-
arization, atrial fibrillation or death from cardiovascular causes)
ver 3.34 years (HR 0.74; 95% CI 0.60–0.92) without observing dif-
erences in the serious adverse event syncope or in new onset CKD
or CKD G4–G5 [9 ]. There was no information on other severe ad-
erse events reported in SPRINT. However, there was no impact on
ll-cause death (HR 1.11; 95% CI 0.78–1.56), which was 2.8-fold less
ommon in the standard treatment group than in SPRINT. The low
ortality is consistent with the lack of a high cardiovascular risk

nclusion criterion. STEP enrolled patients with SBP ≥140 mmHg.
aseline SBP was 146 ± 17 mmHg, achieved SBP 127.5 mmHg in
he intensive-treatment group and 135.3 mmHg in the standard-
reatment group for a mean decrease in SBP of 19.4 mmHg and
0.1 mmHg, respectively. Thus, the magnitude of the decrease
n SBP was even larger than for SPRINT. It also enrolled patients
ged 60–80 years with a mean age of 66.2 ± 4.8 years, similar to
PRINT, but 19% had diabetes mellitus and patients with eGFR
 30 mL/min/1.73 m2 were excluded, resulting in a prevalence of
KD G3 of 2.3%, over 10-fold lower than in SPRINT. 
Fourth, could tighter blood pressure targets be achieved with-

ut adverse kidney events? Effects of Intensive Systolic Blood Pres-
ure Lowering Treatment in Reducing RIsk of Vascular evenTs (ES-
RIT) [10 ] was the largest trial (11 255 participants) on intensive
ersus standard antihypertensive treatment. It aimed at similar
BP targets as the SPRINT trial and also enrolled participants with
igh cardiovascular risk (although 38.7% had diabetes mellitus).
he mean age and baseline blood pressure of the participants
nd the length of the trial and achieved SBP (119.1 ± 11.1 and
34.8 ± 10.5 mmHg at 1 year) were not dissimilar to SPRINT but
nly 6% had CKD G3a. Like SPRINT, the intensive treatment arm
ad fewer occurrences of the primary composite outcome of ma-
or adverse cardiovascular events (HR 0.88; 95% CI 0.78–0.99) but
n increased risk of kidney adverse events. A sustained decline in
GFR of ≥40% from baseline was observed in 3% of the partici-
ants in the intensive versus 1.8% in the standard treatment arm
HR 1.70; 95% CI 1.33–2.17). 
Overall, a blood pressure target range of 110 to < 130 mmHg
ay be more feasible and potentially safer from the kidney
oint of view while maintaining the cardiovascular and survival
enefits. However, differences in healthcare systems, culture and
thnicity, and other differences between the study populations
reclude direct comparisons between these trials. Given the dif-
erences across countries in healthcare systems, life expectancy
nd the epidemiology of cardiovascular–kidney–metabolic dis-
ases, a pan-European pragmatic clinical trial may best address
he question of the optimal target SBP in the European context. 
Finally, the short- and long-term results of SPRINT suggest

ome divergence in the ‘dose-response’ relationship of SBP targets
nd the consequent CVD or renal outcomes. Whereas a lower SBP
arget was associated with lower risk of stroke or CVD death, the
pposite appeared to be true for renal outcomes such as worsen-
ng kidney function or incident kidney failure. 
In conclusion, recent megatrials support the efficacy of lower

BP targets, although very low SBP targets may be less safe for
he kidneys in at least some populations. However, the long-term
ollow up of SPRINT participants argues against a very low SBP tar-
et in the studied population (non-diabetic, low proteinuria, older
han 50 years) as it may not be feasible to maintain over time in
arge segments of the hypertensive population outside a clinical
rial environment. The inability to maintain a very low SBP tar-
et appeared to be associated with an improved kidney safety as
ompared with the very low SBP target. However, it was also asso-
iated with loss of the survival advantage. As a research proposal,
ragmatic research should focus on the long-term feasibility, ef-
cacy and safety of strict (SBP < 120 mmHg) versus not-so-strict
SBP 110–< 130 mmHg) SBP targets and on understanding the bar-
iers to the long-term maintenance of SBP targets in our European
nvironment. In the meantime, long-term follow-up of STEP and
SPRIT trial participants may provide further insight into optimal
trategies for selecting and maintaining SBP targets to improve
ong-term outcomes. 
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