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ABSTRACT 

Until recently, major bodies producing guidelines for the management of hypertension in patients with chronic kidney 
disease ( CKD) disagreed in some key issues. In June 2023, the European Society of Hypertension ( ESH) published the new 

2023 ESH Guidelines for the management of arterial hypertension a document that was endorsed by the European Renal 
Association. Several novel recommendations relevant to the management of hypertension in patients with CKD 

appeared in these guidelines, which have been updated to reflect the latest evidence-based practices in managing 
hypertension in CKD patients. Most of these are in general agreement with the previous 2021 Kidney Disease: Improving 
Global Outcomes ( KDIGO) guidelines—some reflect different emphasis on some topics ( i.e. detailed algorithms on 

antihypertensive agent use) while others reflect evolution of important evidence in recent years. The aim of the present 
review is to summarize and comment on key points and main areas of focus in patients with CKD, as well as to compare 
and highlight the main differences with the 2021 KDIGO Guidelines for the management of blood pressure in CKD. 
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per se is the second most common known cause of ESKD, after 
diabetic kidney disease [5 , 6 ]. In addition, hypertension is also 
a typical consequence of many primary and secondary kidney 
diseases. Thus, high BP is by far the most common modifiable 
factor for CKD progression. Treatment-resistant hypertension, 
elevated nighttime BP and masked hypertension are common in 
patients with CKD, and are associated with lower eGFR, higher 
levels of albuminuria, progression to ESKD and hypertension- 
mediated organ damage ( HMOD) [7 –13 ], as well as with adverse 
cardiovascular ( CV) outcomes [11 –13 ]. 
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NTRODUCTION 

ypertension is the most common comorbidity accompanying 
hronic kidney disease ( CKD) , affecting about 80%–85% of indi- 
iduals with CKD; its prevalence progressively increases with 
dvancing CKD stages, reaching 95% in individuals with CKD 

ategory G4 or G5 before initiation of kidney replacement ther- 
py [1 , 2 ]. Elevated blood pressure ( BP) is a strong and indepen- 
ent risk factor for development of CKD and progression to end- 
tage kidney disease ( ESKD) [3 , 4 ]. Hypertensive kidney disease 
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In June 2023, the European Society of Hypertension ( ESH) 
ublished the new 2023 ESH Guidelines for the management 
f arterial hypertension [14 ], a document that was endorsed by
he European Renal Association ( ERA) . The aim of the present 
eview is to summarize and comment on the key points and
ain areas of focus in patients with CKD, as well as to compare
nd highlight the main differences with the previous 2021 Kid-
ey Disease: Improving Global Outcomes ( KDIGO) Guidelines for 
he management of BP in CKD ( Table 1 ) [15 ]. The different evi-
ence grading systems used in the Guidelines are presented in
upplementary data, Table S1. 

EFINITION OF HYPERTENSION AND BLOOD 

RESSURE MEASUREMENTS 

he 2023 ESH Guidelines define hypertension as the presence 
f repeated office systolic BP ( SBP) values ≥140 mmHg and/or 
iastolic BP ( DBP) ≥90 mmHg [14 ]. The classification of office 
P ( optimal, normal, high normal) and definition of hyperten- 
ion grades ( Grade 1, 2 and 3 and isolated systolic and diastolic
ypertension) are similar to previous guidelines [16 ]. 
Office BP measurements remain the first choice for diagnosis 

nd management of hypertension. In both the 2023 ESH and the
021 KDIGO guidelines, the use of standardized office BP read-
ngs are recommended, as they allow uniformity of the setting
nd the conditions of measurement, the patient position, the de-
ice, the measurement schedule and the interpretation of the re-
ults [14 , 15 ]. The respective recommendations on proper office
P measurements are presented in Table 2 . 
In 2023 ESH Guidelines, the use of out-of-office BP measure-

ents with ambulatory blood pressure monitoring ( ABPM) and 
ome blood pressure monitoring ( HBPM) is strongly encouraged 
14 ]. Both HBPM and ABPM are recommended to be used more
xtensively and complementarily to office BP readings for the 
anagement of high BP CKD, due to the increased prevalence 
f specific phenotypes ( i.e. masked hypertension and nocturnal 
ypertension, abnormal dipping status) [9 , 17 –19 ] that apply as
pecific indications for HBPM and ABPM, respectively [Class of 
ecommendation ( CoR) I, Level of Evidence ( LoE) B] [14 ]. The cor- 
esponding ABPM and HBPM values used for hypertension diag- 
osis and management are presented in Supplementary data,
able S2. A similar suggestion for more extensive use of ABPM
nd HBPM for patients with CKD, if available, was also present
n brief in the 2021 KDIGO Guidelines [15 ]. 

Primary advantages of ABPM include better reflection of BP 
eadings in real-life scenarios, possible discrimination of vari- 
us BP patterns such as white-coat hypertension or masked hy-
ertension, morning BP surge or nighttime dipping pattern, or 
pparent or true resistant hypertension [20 , 21 ]. Nevertheless,
BPM may not be suitable for population-based use in clini-
al practice due to limited availability in primary care centers,
igh cost and potential discomfort for patients especially dur- 
ng sleep [22 ]. 

IAGNOSIS OF CKD AND 

YPERTENSION-MEDIATED ORGAN DAMAGE 

he 2023 ESH Guidelines list assessment of serum creatinine,
stimation of glomerular filtration rate ( eGFR) with the 2009 
KD-Epidemiology Collaboration formula [23 ] and evaluation 
f urine albumin:creatinine ratio ( ACR) as two of the three 
 the third being 12-lead electrocardiogram) basic tests to as- 
ess HMOD and stage hypertension [14 ]. The document en-
orses the currently universally used definition for CKD, in-
olving an eGFR < 60 mL/min/1.73 m2 at any level of albu-
inuria or an ACR > 30 mg/g at any levels of eGFR persist-

ng for more than 3 months and the current nomenclature for
lbuminuria, to highlight the risk associated to albuminuria
ncrease, i.e. ( i) normal/mildly increased, ACR < 30 mg/g ( A1,
ormerly termed normoalbuminuria) ; ( ii) moderately increased,
CR 30–300 mg/g ( A2, formerly termed microalbuminuria) ; and 
 iii) severely increased, ACR > 300 mg/g ( A3, formerly termed
acroalbuminuria) [24 ]. In addition, kidney ultrasound is listed
mong the extensive examinations for HMOD, due to its low
ost, widespread availability and useful information on renal
orphology, while the role of spectral Doppler ultrasound is sug-
ested as initial screening for renovascular disease [14 ]. 

However, integration of KDIGO CKD categories into 2023 ESH
uidelines is not full. The current international consensus defi-
ition of CKD ( KDIGO 2012 and 2024) defines CKD as abnormali-
ies of kidney structure or function, present for > 3 months, with
mplications for health [24 , 25 ]. CKD categories are recognized
ased on GFR ( G categories G1 through G5) and on albuminuria
 A categories A1 through A3) . The combination of G and A cat-
gories provides an assessment of risk of CKD progression, all-
ause or CV death, and acute kidney injury, that have been la-
eled mild, moderate ( high CV risk) and severe CKD ( very high
V risk) by the European Society of Cardiology in agreement with
he ERA [26 ]. Category A2 [urinary ACR ( UACR) 30–300 mg/g] or
3 ( UACR > 300 mg/g) albuminuria are by themselves diagnostic
f CKD, even when GFR is preserved. The ESH Guidelines remain
nchored in the 2002 Kidney Disease Outcomes Quality Initiative
 K/DOQI) [27 ] nomenclature of CKD stages 3 through 5 based on
FR values, and have not yet adopted the KDIGO nomenclature
f G and A categories. In this regard, they do not explicitly state
hat A2 or A3 albuminuria are diagnostic of CKD, although it is
tated that CKD is classified according to eGFR and the presence
nd amount of albuminuria [14 ]. Rather, albuminuria is consid-
red a criterion to assess HMOD [14 ]. A problem of the HMOD
omenclature is that it can convey the notion that CKD is sec-
ndary to hypertension, which may not always be the case. 

REATMENT OF HYPERTENSION IN CKD 

nitiation of treatment 

he 2021 KDIGO Guidelines did not specify thresholds for initi-
ting antihypertensive medication [15 ]. As in previous versions,
he 2023 ESH Guidelines set specific BP thresholds, based on age
nd CV risk. It is recommended that in patients aged 18–79 years,
he office threshold for initiation of drug treatment is 140 mmHg
or SBP and/or 90 mmHg for DBP ( CoR I, LoE A) [14 ]. The excep-
ion to this rule is adult patients with a history of CVD, pre-
ominantly coronary artery disease, in whom drug treatment
hould be initiated in the high-normal BP range ( SBP ≥130 or DBP
80 mmHg) ( CoR I, LoE A) ; the clinical nephrologists should not
verlook that many CKD patients fall into the latter category and
hould be treated accordingly. In patients aged ≥80 years, the
ecommended office SBP threshold for initiation of drug treat-
ent is 160 mmHg ( CoR I, LoE A) , but a lower SBP threshold of
40–159 mmHg may be considered ( CoR II, LoE B) . 

reatment targets 

he BP targets of treatment is the area where the two guide-
ines under discussion do not meet. This is mostly due to the
ecommendation for an SBP target of < 120 mmHg for patients

https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae278#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfae278#supplementary-data
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ith CKD included in the 2021 KDIGO guidelines [15 ], with the 
pecific notion that this refers to standardized office BP readings 
15 , 28 ]. As previously discussed, this recommendation, based on 
ystolic Blood Pressure Intervention Trial ( SPRINT) results, was 
uch different from any other relevant recommendation in ma- 

or guideline documents [29 , 30 ]. 
The 2023 ESH Guidelines provide a detailed discussion on the 

ssue of most protective BP targets in patients with CKD, rec- 
gnizing that for more than a decade, there has been consid- 
rable debate in the scientific literature in this field [14 ]. Over- 
ll, as shown in Fig. 1 , it is recommend that in all patients with
KD the primary goal is to lower office SBP to < 140 mmHg and
BP < 90 mmHg ( CoR I, LoE A) and that in most CKD patients 
 young patients, patients with a urine ACR ≥300 mg/g, high CV 

isk patients) office BP may be lowered to < 130/80 mmHg, if tol-
rated ( CoR II, LoE B) . 

Current evidence in the field derives from a few studies 
 Table 3 ) ; proper randomized controlled tials ( RCTs) comparing 
ifferent BP targets ( i.e. SBP < 140 vs < 130 mmHg) in CKD pop- 
lation with different kidney function and albuminuria levels,
chieving corresponding BP levels during follow-up and being 
owered to investigate hard outcomes are still missing. In the 
odification of Diet in Renal Disease ( MDRD) study, the two arms 

 low and usual BP target) showed similar projected GFR decline 
n 3 years, as well as risk of ESKD and death [31 ]; secondary
nalyses showed that patients with proteinuria > 1 g/24 h in the 
ow-target group had decrease in proteinuria levels and slower 
FR decline over time than patients in the usual-target group 
32 ]. Similarly, in the African American Study on Kidney Disease 
 AASK) no difference in outcomes between BP target groups was 
bserved in the overall population [33 ]; however, in a post hoc
nalysis, low BP was again associated with better kidney out- 
omes in patients with proteinuria > 1 g/24 h [34 ]. A subsequent
nalysis that combined trial and cohort periods of both these 
tudies, showed that low target BP was associated with lower 
isk for ESKD and mortality in the total population; and this ef- 
ect was mainly driven by changes in patients with urine pro- 
ein:creatinine ratio > 0.44 g/g ( urine ACR roughly > 200 mg/g) 
35 ]. 

The SPRINT randomized 9361 non-diabetic, hypertensive pa- 
ients to intensive or standard treatment ( target SBP < 120 vs 
 140 mmHg, respectively) [36 ]. From the total population, 28% 

ad CKD ( eGFR 20–60 mL/min/1.73 m2 ) , but very few had albu- 
inuria A2 or A3, as individuals with proteinuria > 1 g/24 h or
 1 g/g were excluded. In the overall trial, the primary compos- 
te CV endpoint, CV and total mortality were significantly lower 
n the intensive than in the standard-treatment group, but kid- 
ey outcomes did not differ between groups. In a sub-analysis 
f the SPRINT in patients with CKD [37 ], in whom achieved BP
as 123.3 ± 0.4/66.9 ± 0.3 mmHg in the intensive group ( vs 
36.9 ± 0.4/73.8 ± 0.3 mmHg in the standard group) , no differ- 
nce between groups in the primary outcome nor in the pre- 
pecified kidney outcome were detected, but mortality rate was 
ower in the intensive BP arm. The above results must be cau- 
iously interpreted, as the SPRINT trial was not designed or pow- 
red to study kidney outcomes, and as such resulted in an ex- 
remely small number of kidney events ( 15 vs 16 in the two 
roups) . 

With regards to persons with diabetes mellitus ( DM) and CKD,
he 2023 ESH Guidelines identify no direct evidence to answer 
he question of optimal target BP. Older studies, including the 
nited Kingdom Prospective Diabetes Study ( UKPDS) [38 ] and 
he sub-analysis of participants with DM of the Hypertension 
ptimal Treatment ( HOT) [39 ] trials offered insight on the DBP 
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Figure 1: BP-lowering therapy in patients with hypertension and CKD. ( A) Therapy for CKD G1–G3 ( eGFR ≥30 mL/min/1.73 m2 ) . ( B) Therapy for CKD G4–G5 ( eGFR 
< 30 mL/min/1.73 m2 ) not on dialysis. ( a) Transition from T/TL diuretic to loop diuretic should be individualized in patients with eGFR < 45 mL/min/1.73 m2 . ( b) Cautious 
start with low dose. ( c) Check for dose adjustment according to renal impairment for drugs with relevant renal excretion rate. ( d) When SBP is ≥140 mmHg or DBP 

is ≥90 mmHg provided that: maximum recommended and tolerated doses of a three-drug combination comprising a RAS blocker ( either an ACEi or an ARB) , a CCB 
and a T/TL diuretic were used, adequate BP control has been confirmed by ABPM or by HBPM if ABPM is not feasible, various causes of pseudo-resistant hypertension 
( especially poor medication adherence) and secondary hypertension have been excluded. ( e) Caution if eGFR < 45 mL/min/1.73 m2 or serum potassium > 4.5 mmol/L. 

( f) Should be used at any step as guideline directed medical therapy in respective indications or considered in several other conditions. ( g) SGLT2i and finerenone 
should be used according to their approval for CKD treatment ( from [14 ], with permission) . T/TL: thiazide/thiazide-like. 
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arget, since they randomized in different on-treatment DBP 
evels. The Action to Control CardiOvascular Risk in Diabetes 
 ACCORD) -BP trial randomized high-risk patients with T2DM to 
arget SBP < 120 or < 140 mmHg [29 , 40 ], but excluded individu-
ls with serum creatinine > 1.5 mg/dL, thus offering very little
nsight to the optimal BP in patients with CKD and DM. Post hoc
nalyses of major kidney outcome trials in DM [41 , 42 ] showed
enefits when SBP is reduced < 130 mmHg, but not < 120 mmHg.
n a recent pooled analysis of the AASK, ACCORD, MDRD and
PRINT trials, all-cause mortality showed a tendency to a reduc-
ion with intensive treatments ( BP < 130 mmHg) [43 ]. In another
eta-analysis of 18 RCTs ( n = 15 924 CKD patients) , more inten-
ive vs less intensive BP control ( SBP 132 vs 140 mmHg) was as-
ociated with 14% lower risk of all-cause mortality [44 ]. 

Following the above, and in contrast to the 2021 KDIGO
uidelines, the 2023 ESH Guidelines indicate that a recommen- 
ation to target office SBP < 120 mmHg in persons with CKD
annot be made ( CoR III, LoE C) . The reasoning for this is that
he only relevant findings are delivered by a single, hypothesis-
enerating sub-analysis of the SPRINT trial, which included 
nly a narrow range of the CKD population ( non-diabetic, non- 
roteinuric CKD with eGFR 20–60 mL/min/1.73 m2 without prior 
troke) and had both the primary and the main kidney outcome
 with only few events) being not significantly different between 
roups. In addition, and although SPRINT used a trial-specific 
utomated BP measurement technique, the universal method- 
i  
logy followed during its execution was no consistent ( no at-
endance, attendance during rest periods or readings period, or
oth) , a fact that influenced the observed differences in out-
omes [45 ]. It is also known that unattended SBP ( assessed in
bout 42% of SPRINT participants) and conventional office SBP
easurement can vary substantially in the individual ( between 
 and 15 mmHg) [46 ]. 

The 2023 ESH Guidelines acknowledge that these recommen- 
ations have a number of limitations: ( i) none of the trials com-
aring different BP targets included patients with diabetes and
KD, thus current evidence cannot be readily extrapolated to
his subpopulation; ( ii) MDRD and AASK trials randomized par- 
icipants to different mean BP levels, which cannot be readily
xtrapolated to SBP and DBP values; ( iii) MDRD and AASK trials
ecruited patient populations of a relatively young age ( mean age
1.7 and 54.6 years, respectively) , and thus, their findings cannot
e readily extrapolated to older patients with CKD; and ( iv) even
or the long-term observational analyses, the benefits associated
ith lower BP targets were mainly apparent in individuals with
roteinuria.

ifestyle interventions 

he 2023 ESH Guidelines highlight a list of lifestyle interven-
ions that are recommended in all patients with hypertension,
ncluding those with CKD [14 ]; these are similar to the lifestyle
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C  
odifications suggested by 2021 KDIGO [15 ] and other previous
uidelines and include weight loss ( CoR I, LoE A) , healthy dietary
attern ( CoR I, LoE A) , daily physical activity and structured ex-
rcise ( CoR I, LoE B) , reduction of alcohol intake close to absti-
ence ( CoR I, LoE B) , smoking cessation ( CoR I, LoE B) and reduc-
ion of stress via meditation, and mindfulness-based exercise or 
reathing exercise ( CoR II, LoE C) . Dietary salt restriction to < 5 g
 ∼2 g sodium) daily is recommended for all patients ( CoR I, LoE
) , and is emphasized for those with CKD, as it can be particu-
arly helpful for improved BP control and decrease of albumin-
ria [47 ]. Increased potassium consumption via dietary modifi- 
ation, is recommended for adults with elevated BP, except for
atients with advanced CKD ( CoR I, LoE B) [14 ]. 

ntihypertensive agents 

hile the 2021 KDIGO Guidelines [15 ] mainly focused on rec-
mmending first-line agents, the 2023 ESH Guidelines [14 ] pro-
ides specific algorithms on antihypertensive agent selection 
or BP lowering in patients with hypertension and CKD ( Fig. 1 ) .
chieving the recommended BP targets in CKD usually requires 
ombinations of two or more agents, which should consist of a
enin–angiotensin system ( RAS) blocker with a calcium channel 
locker ( CCB) or a thiazide/thiazide-like diuretic, if eGFR levels 
re ≥45 mL/min/1.73 m2 ( up to CKD G3a) , while in patients with
n eGFR < 30 mL/min/1.73 m2 ( CKD G4–G5) , thiazide/thiazide- 
ike diuretics should be generally replaced by loop diuretics. Of
ote, this old general notion is not as strong given that a recent
CT reported that chlorthalidone was effective in reducing BP 
lso in CKD patients with eGFR < 30 mL/min/1.73 m2 [48 ], as dis-
ussed below. 

Treatment with an angiotensin-converting enzyme inhibitor 
 ACEi) or an angiotensin-receptor blocker ( ARB) remains the 
rst choice for patients with CKD and albuminuria ( CoR I, LoE
) , based on evidence from seminal trials in people with dia-
etic [49 –52 ] and non-diabetic CKD [33 , 53 , 54 ]. The ACEi or ARB
onotherapy should be at maximum tolerated approved doses 

o achieve optimal nephroprotection. Dual combination of an 
CEi with an ARB or combination of aliskiren with any of the
wo is not recommended ( CoR III, LoE A) , as two relevant out-
ome trials were prematurely terminated as combination ther- 
py was associated with increased risk of adverse events [55 ,
6 ]. Of note, very recent evidence suggests against RAS block-
rs discontinuation in advanced CKD [57 ]. Treatment with RAS
lockers is associated with different therapeutic challenges. It is 
f utmost importance to monitor eGFR and serum electrolytes 
ithin 4–8 weeks after treatment initiation. A consistent or se-
ere ( > 30%) eGFR drop should prompt investigation for presence 
f renovascular disease and RAS blocker discontinuation. In ad- 
ition, use of RAS blockers in CKD patients further increases
he risk of hyperkalemia [58 ], which is the main reason for dose
eduction or discontinuation [59 , 60 ]. Novel potassium binders 
 patiromer and sodium zirconium cyclosilicate) were shown to 
ffectively normalize elevated serum potassium and chronically 
aintain normal levels in CKD patients treated with ACEis, ARBs
r spironolactone, with good tolerability [61 , 62 ], and thus it is
ecommended to use these agents to maintain serum potassium 

 5.5 mmol/L in individuals with CKD in order to allow optimal
reatment with a RAS blocker or a mineralocorticoid receptor an-
agonist ( MRA) to continue [63 , 64 ] ( CoR II, LoE B) . 

In the 2023 ESH Guidelines, there is a detailed commentary 
n the role of diuretics in CKD patients with hypertension; this
s partially related to the high prevalence of treatment resis-
ant hypertension [65 , 66 ]. Hypertension is defined as treatment 
esistant when appropriate lifestyle measures and treatment 
ith optimal or best tolerated doses of three or more drugs ( a
hiazide/thiazide-like diuretic, a RAS blocker and a CCB) fail to
ower office BP to < 140/90 mmHg [14 ]. The inadequate BP control
hould be confirmed by uncontrolled 24 h BP ( ≥130/80 mmHg) .
vidence of adherence to therapy and exclusion of secondary
auses of hypertension are required to define true resistant
ypertension. 
Based on recent evidence, a specific algorithm for treat-

ent of resistant hypertension in CKD is proposed depend-
ng on underlying renal function. Based on the evidence from
he Spironolactone versus placebo, bisoprolol, and doxazosin to
etermine the optimal treatment for drug-resistant hyperten- 
ion ( PATHWAY-2) trial [67 ] and relevant meta-analyses [68 ], the
ourth-line treatment in patients with resistant hypertension 
hould include the MRA spironolactone; however, patients with
n eGFR < 45 mL/min/1.73 m2 or potassium > 4.5 mmol/L were
xcluded from this study [67 ] and, thus, the efficacy and safety
f spironolactone in such individuals are not established. Indi-
ect evidence comes from the Patiromer versus placebo to enable
pironolactone use in patients with resistant hypertension and
hronic kidney disease ( AMBER) trial that used spironolactone 
ith addition of placebo or patiromer in patients with treatment
esistant hypertension and eGFR 25 to ≤45 mL/min/1.73 m2 , in
hich BP was effectively reduced in both groups [69 ]. Based on
he above, use of spironolactone as a fourth antihypertensive
gent in patients with CKD G3b and treatment-resistant hyper-
ension is generally recommended only when necessary and
hould be done with caution and frequent potassium monitor-
ng. Spironolactone is not recommended in patients with CKD
4 or higher. Instead, in the recent Chlorthalidone in Chronic
idney Disease ( CLICK) randomized trial that included 160 pa- 
ients with CKD G4 and uncontrolled hypertension, the addition
f chlortalidone ( mean dose 23 mg daily) on top of previous an-
ihypertensive treatment ( including a loop diuretic) was associ- 
ted with 10.5 mmHg reduction in 24-h SBP [48 ]; as such, the
lgorithm now suggests the addition of chlorthalidone for this
roup of patients [14 ]. 

From the other antihypertensive drug classes, beta-blockers,
lpha-blockers and centrally acting agent can offer important
elp towards BP lowering in patients with CKD. Direct vasodila-
ors, such as hydralazine or minoxidil, should be used parsimo-
iously because they may cause severe fluid retention and re-
ex sympathetic activation with tachycardia. Finally, in patients
ith eGFR > 40 mL/min/1.73 m2 , endovascular renal denervation

 RDN) can be proposed as an adjunctive therapy to patients with
esistant hypertension, in whom BP control cannot be achieved
r serious side effects cannot be avoided with antihypertensive
edications [70 , 71 ], based on evidence from a few randomized
linical trials [70 , 72 , 73 ]. 

ARDIOPROTECTION AND 

EPHROPROTECTION: A HOLISTIC APPROACH 

OR PATIENTS WITH CKD 

he position of CKD in assessing the overall CV risk in 

atients with hypertension 

mong several factors that influence CV risk in patients with
ypertension, the 2023 ESH Guidelines promptly identify a lower
GFR and a higher albuminuria, as independent and additive risk
actors for CV disease and progression of kidney disease [74 , 75 ].
KD A2 or CKD G3 are listed as features identifying HMOD, while
KD A3 and CKD G4–G5 are listed among features identifying
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stablished kidney disease [14 ]. As such, the presence of CKD is 
xemplified as a main factor in the proposed system for overall 
V risk stratification in patients with hypertension. 

ephroprotective and cardioprotective medication use 
n CKD 

he 2023 ESH Guidelines [14 ] included for the first time a con- 
iderably detailed discussion on nephroprotection and cardio- 
rotection in CKD beyond the use of antihypertensive agents to 
ower BP. As such, they highlighted that progression of CKD and 
isk of CV events and mortality can be reduced in CKD patients 
y two novel drug classes that also have some BP-lowering ef- 
ects, although they are not approved as antihypertensive agents 
14 ]. In detail, the Guidelines recommended to use sodium- 
lucose cotransporter 2 inhibitors ( SGLT2i) or finerenone in pa- 
ients with CKD in addition to lifestyle interventions and anti- 
ypertensive drug therapy. Use of an SGLT2i is recommended in 
atients with type 2 DM ( T2DM) and CKD and in patients with 
ondiabetic CKD with a moderate or severe increase of albu- 
inuria if eGFR is at least 20 mL/min/1.73 m2 , with respect to 
urrent marketing authorizations of each agent ( CoR I, LoE A) ,
hile use of finerenone is recommended in patients with CKD 

ssociated with T2DM and moderate ( A2) or severe ( A3) albu- 
inuria, if eGFR is at least 25 mL/min/1.73 m2 and serum potas- 
ium < 5.0 mmol/L ( CoR I, LoE A) [14 ]. The order of addition of an 
GLT2i or finerenone has not been tested in clinical trials and 
an be based on the individual patient characteristics, including 
he need for improvement of glycemic control, potassium lev- 
ls or persistent albuminuria. In this regard, use of SGLT2i can 
ecrease the risk of hyperkalemia [76 ]. 
The evidence for the above derives from several seminal 

tudies published in the last few years. Treatment with SGLT2i 
ffers meaningful reductions in office BP of around 3–5/1–
 mmHg [77 ], which were later confirmed with ABPM studies 
78 ]. Of interest, larger reductions ( around 7 mmHg for SBP) 
ere described in patients with CKD G4 [79 ]. CV outcome trials 
ith SGLT2i in patients with T2DM ( which included also large 
roportions of patients with CKD) , showed large and homoge- 
eous reductions of around 40% in composite kidney endpoints 
80 –82 ]. Moreover, in kidney outcome trials ( Table 4 ) , treatment 
ith SGLT2i in diabetic and non-diabetic CKD showed signif- 

cant reductions compared with placebo on composite kidney 
utcomes and individual endpoints such as doubling of serum 

reatinine ( SCr) and progression to ESKD. The mild BP reduction 
s suggested as a contributor to the nephroprotective effect of 
GLT2i. It is highlighted that in Canagliflozin and Renal Events 
n Diabetes with Established Nephropathy Clinical Evaluation 
 CREDENCE) and Dapagliflozin and Prevention of Adverse Out- 
omes in Chronic Kidney Disease ( DAPA-CKD) that SGLT2i were 
lso able to reduce the risk of some CV events and in DAPA-CKD 

he risk of mortality in patients with CKD [83 ], something that 
as not previously evident with RAS blockade or any other drug 
reatment in this population [84 –87 ]. 

As for non-steroidal MRAs, Finerenone in Reducing Kid- 
ey Failure and Disease Progression in Diabetic Kidney Disease 
 FIDELIO-DKD) and Finerenone in Reducing Cardiovascular Mor- 
ality and Morbidity in Diabetic Kidney Disease ( FIGARO-DKD) 
rials tested the effects of finerenone in T2DM patients with CKD 

nd moderately or severely increased albuminuria on top of ACEi 
r ARB treatment ( Table 4 ) . In the FIDELIO-DKD trial, finerenone 
as associated with significant reductions in the risk of the pri- 
ary kidney outcome, as well as in the risk of the secondary 
omposite CV outcome versus placebo [88 ]. The overall differ- 
nce in BP over the course of the trial was 2.7/1.0 mmHg favoring
nerenone and these effects were consistent across all groups of 
aseline BP [89 ]. Hyperkalemia leading to discontinuation of the 
rial regimen was 2.3% with finerenone and 0.9% with placebo,
nd no fatal hyperkalemia adverse events were reported [88 ]. In 
IGARO-DKD, finerenone was associated with a 13% significant 
eduction in the risk of the primary CV outcome, with consistent 
eneficial effects on kidney outcomes and similar tolerability 
rofile [90 ]. In the Finerenone in chronic kidney disease and type 
 diabetes: Combined FIDELIO-DKD and FIGARO-DKD Trial pro- 
ramme analysis ( FIDELITY) on-treatment analysis combining 
he patient population of both trials, finerenone reduced mor- 
ality by 18% compared with placebo [91 ]. Other non-steroidal 
RAs ( esaxerenone and apararenone) have also shown to sig- 
ificantly reduce albuminuria in CKD patients in phase 2 clinical 
rials [92 ], but have not yet been tested in hard kidney outcome
tudies. 

PECIAL POPULATIONS 

idney transplant recipients 

he ESH 2023 Guidelines [14 ] report that there are no completed 
andomized trials in kidney transplant recipients ( KTRs) that ex- 
mined different BP targets for major outcomes such as graft 
urvival, CV events or mortality, to provide practice guidance.
onsequently, BP targets for hypertension management in these 
ndividuals are extrapolated from data in CKD populations. In 
ontrast to the overall CKD population, both 2023 ESH [14 ] and 
021 KDIGO Guidelines [15 ] use the same target for KTRs. A tar-
et BP of < 130/80 mmHg is considered as a reasonable target for
TRs ( CoR II, LoE B) . Lifestyle modifications should be adopted 
n the basis of recommendations for the general CKD popu- 
ation. The 2023 ESH Guidelines discuss extensively the most 
ppropriate agents for BP reduction in this population [14 ]. In 
ost patients, combinations of major antihypertensive agents 
hould be employed. The benefits of ACEis/ARBs in KTRs are still 
ot clearly established, since observational and outcome stud- 
es provided conflicting results [93 , 94 ]. In a meta-analysis, the 
isk of graft loss was reduced by 38% with ACEi/ARBs, without 
ny significant effects on non-fatal CV outcomes or death [95 ].
CBs have been consistently associated with benefits such as 
mproved graft survival and minimization of the preglomerular 
asoconstrictive effects of calcineurin inhibitors, especially in 
he early transplantation period. In the aforementioned meta- 
nalysis, CCBs reduced the risk for graft loss by 42%, while 
n head-to-head comparisons with ACEis/ARBs, CCBs signifi- 
antly increased GFR by 11 mL/min [95 ]. Thiazide/thiazide-like 
iuretics are also effective and useful in patients with kidney 
ransplantation, because they block the cyclosporine-mediated 
odium retention. As no data are currently available on the ef- 
ect of antihypertensive drugs on long-term kidney outcomes in 
TRs, the 2023 ESH guidelines avoid making any specific recom- 
endation on preferred agents [14 ]. 
Furthermore, the latest ESH Guidelines highlight the impor- 

ant issue of misclassification of BP in KTRs [96 ]; this is mostly
ue to a particularly high proportion of masked hypertension 
 up to 40%) [97 ]. This is associated with abnormal dipping status 
97 ] and high prevalence of nocturnal hypertension ( reaching up 
o 70%–80%) [98 , 99 ]. As ambulatory BP is a much stronger pre- 
ictor of kidney function decline and target organ damage than 
ffice BP in KTRs [100 ], the guidelines advocated increasing the 
se of ABPM in KTRs for diagnosis and management of hyper- 
ension [14 ]. 
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enovascular disease 

n contrast to 2021 KDIGO Guidelines [15 ], the ESH 2023 Guide- 
ines [14 ] offer insight in renovascular disease, which is a com- 
on cause of CKD, and it is associated with adverse CV and re- 
al events, as well as increased mortality [101 ]. During the last 
ew years, a progressive shift on the management of renovascu- 
ar disease has been made, based on the best available evidence 
102 ]. The 2023 ESH Guidelines [14 ] recommend to offer revascu- 
arization with balloon angioplasty without stenting in patients 
ith fibromuscular dysplasia and critical renal artery stenosis 

103 ], while for atherosclerotic renovascular disease ( ARVD) , the 
ecommendation is to offer revascularization on top of medi- 
al therapy in patients with documented secondary hyperten- 
ion due to ARVD or those with high-risk clinical presentations 
 flash pulmonary edema, refractory hypertension, or rapid loss 
f kidney function) with high-grade stenosis ( ≥70%) [14 ]. Medical 
herapy alone could be used for individuals with asymptomatic 
RVD with stenoses < 70%, patients with mild or moderate hy- 
ertension that is easily controlled and low-grade stenosis, or 
atient with non-viable kidney parenchyma [101 , 104 ], where 
evascularization has little to offer. As for transplant renal artery 
tenosis, it is recommended that all KTRs with uncontrolled or 
brupt onset hypertension should be investigated for transplant 
rtery stenosis [105 ]; percutaneous renal artery angioplasty has 
igh success rates in these patients [106 ]. 

ONCLUSIONS 

ntil recently, major bodies producing guidelines for the man- 
gement of hypertension in patients with CKD disagreed in 
ome key issues [107 ]. Previous proposals to limit this disagree- 
ent between included formation of a shared group of individ- 
als having expertise in both hypertension and in CKD to reach 
ppropriate consensus. This strategy was recently employed in 
 successful documents discussing hypertension diagnosis in 
KD patients [28 ]. The recent 2023 ESH Guidelines for the Man- 
gement of Arterial Hypertension, endorsed by ERA, includes 
mportant information and several updated recommendations 
egarding the management of hypertension in CKD [14 ]. Most of 
hese are in general agreement with the previous 2021 KDIGO 

uidelines ( Table 1 ) , some reflect different emphasis on some 
opics ( i.e. detailed algorithms on antihypertensive agent use) ,
hile others reflect evolution of important evidence in recent 
ears. The only issue with a clear difference is that of BP target, in 
hich the latest ESH Guidelines [14 ] comes in general agreement 
ith AHA/ACC 2017 Hypertension Guideline [108 ] and other rel- 
vant documents, while the 2021 KDIGO Guideline is the only 
ocument favoring a very low SBP target [15 ]. Harmonization of 
elevant guidelines is expected to aid clinicians in their treat- 
ent decisions and proper implementation of research findings 

or the benefit of our patients. 
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upplementary data are available at Clinical Kidney Journal online .
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