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ABSTRACT 

American Scientific Societies (AHA/ACC and others) updated in 2025 the guideline on High Blood Pressure following 2024 ESC and 
2023 ESH updates from Europe. Guidelines mostly agree on who should receive pharmacotherapy and on a common target of systolic 
blood pressure (SBP; < 130 mmHg) and diastolic blood pressure (DBP) < 80 mmHg for most, as well as on individualizing BP targets 
according to patient characteristics. However, they differ in nomenclature, pharmacotherapy for people at lower cardiovascular risk 
and aiming at SBP < 120 mmHg. Overall, 2025 AHA/ACC supports pharmacotherapy earlier and achieving lower BP targets than other 
recent guidelines: it recommends [high cardiovascular disease (CVD) risk] or finds reasonable (not high CVD risk, if not corrected by 
lifestyle) initiating pharmacotherapy for hypertension, defined as SBP ≥130 mmHg or DBP ≥80 mmHg. The recommended (high CVD 

risk) or reasonable (not high CVD risk) target is SBP at least < 130 mmHg, with encouragement to achieve SBP < 120 mmHg, and DBP 
< 80 mmHg. However, 2024 ESC and 2023 ESH use alternative terms (high normal or elevated blood pressure) for blood pressure values 
(i.e. ≥130–139 or ≥80–89 mmHg) that require pharmacotherapy only in high-risk groups. Additionally, 2023 ESH recommends avoiding 
actively aiming for SBP < 120 mmHg or DBP < 70 mmHg. 2024 KDIGO avoids the term hypertension and suggests a target SBP < 120 
mmHg for people with chronic kidney disease. It would be desirable that guidelines converge on such key issues as nomenclature and 
therapeutic targets. 

Keywords: cardiovascular events, chronic kidney disease, hypertension, mortality 

 

for the prevention, detection, evaluation and management 
of high blood pressure in adults were recently published [ 3 ], 
updating the 2017 document [ 4 ]. This update joins other re- 
cent updates, the 2024 European Society of Cardiology (ESC) 
guidelines for the management of elevated blood pressure and 
hypertension [ 5 ] and the 2023 European Society of Hypertension 

(ESH) guidelines for the management of arterial hypertension, 
endorsed by the International Society of Hypertension and the 
INTRODUCTION 

Hypertension is the most common modifiable risk factor 
for multiple conditions including cardiovascular disease 
(CVD) such as coronary artery disease and heart failure,
cerebrovascular events and dementia, as well as chronic 
kidney disease (CKD) [ 1 , 2 ]. The 2025 Joint Guidelines of 
AHA/ACC/AANP/AAPA/ABC/ACCP/ACPM/AGS/AMA/ASPC/NMA/ 

PCNA/SGIM (which we will refer to as the AHA/ACC guidelines) 
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uropean Renal Association (ERA) [ 6 ]. We discuss the main
oints of the AHA/ACC guideline for diagnosis and treatment of
ypertension in everyday clinical practice and compare these
ecommendations with recent European ones. 

LOBAL DISEASE BURDEN OF HIGH BLOOD 

RESSURE 

round 1.3 billion adults globally have arterial hypertension [ 7 ,
 ]. The 2023 Global Burden of Disease (GBD) Study identified high
ystolic blood pressure (SBP) as the leading risk factor for global
ardiovascular deaths, having a 3-fold higher impact than high
ow-density lipoprotein levels [ 1 ] (Fig. 1 ). High SBP was defined as
 105–115 mmHg in adults older than 25 years of age. High SBP
as also the global leading risk factor for attributable disability-
djusted life-years, following a nearly 22% increase from 2010
Fig. 1 ) [ 9 ]. The negative impact of high SBP increases with ag-
ng (Fig. 1 ). Hypertension is also a modifiable risk factor for CKD
rogression and hypertensive kidney disease remains the sec-
nd most common cause of incident kidney failure [ 10 , 11 ]. Hy-
ertension prevalence is expected to rise mainly due to aging
f the global population as SBP tends to rise with increasing
ge due to multifactorial mechanisms including arterial stiff-
ess and decreased kidney function, while diastolic blood pres-
ure (DBP) tends to rise up until the fifth decade, plateaus for
 decade and declines after that [ 12 ]. The World Health Orga-
ization estimated in 2023 that only 54% of hypertensive adults
re diagnosed, with only 42% having received any treatment and
nly 20% of hypertensive adults reach adequate blood pressure
BP) control [ 13 ]. These numbers clearly highlight the need for
mprovements in prevention, awareness, diagnostics and treat-
ent of hypertension. 

EFINITION, STAGING, EVALUATION AND 

IAGNOSIS 

he 2025 AHA/ACC guidelines emphasize accurate and re-
iable BP measurement as the cornerstone of hyperten-
ion diagnosis and management. Office BP measurements,
onfirmed on at least two occasions, ambulatory BP measure-
ent (ABPM) and home-based BP measurement (HBPM) are valid
ptions recommended by the guidelines. Furthermore, the docu-
ent emphasizes the superiority of ABPM and HBPM over office

eadings in terms of long-term clinical outcomes including CVD
nd all-cause mortality [ 14–16 ]. HBPM provides repeated mea-
urements enabling dose titration for anti-hypertensive medi-
ations and offers statistically significant modest reductions in
BP and DBP without any other intervention [ 17 , 18 ]. 
The three recent guidelines agree on the high risk conveyed by

igher BP levels. However, they differ in guideline name, nomen-
lature for BP categories (optimal, normal, high-normal, non-
levated and elevated BP; the same term is used for different
ut-off points) and definition of hypertension [ 3 , 5 , 6 ]. This het-
rogeneity and the lack of a common language do not facili-
ate communication with society, patients and medical students,
r between physicians. While it is helpful that both European
uidelines share the same concept of hypertension (SBP ≥140 or
BP ≥90 mmHg), the lack of global consensus (2025 AHA/ACC de-
ne hypertension as SBP ≥130 or DBP ≥80 mmHg, as did the prior
017 guidelines) makes it difficult to transmit which populations
re enrolled in clinical trials and to whom the results apply. Once
ore, the need to share a common language should be empha-

ized. International guidelines, such as the 2024 KDIGO guide-
ine on CKD, have opted to avoid the term hypertension when
iscussing treatment decisions [ 19 ]. 
All hypertension guidelines evaluated potential advantages

nd disadvantages of BP measurement methods. While the
025 AHA/ACC guidelines did not comment on BP staging based
n ABPM or HBPM (also termed self-measured BP monitoring),
hey provided corresponding BP values between methodologies
Fig. 2 ) and strongly recommended out-of-office BP measure-
ents for hypertension diagnosis or exclusion of white-coat
r masked hypertension unless the patient has in-office SBP
160 mmHg or DBP ≥100 mmHg. Similarly (Class I recom-
endation, Level A of evidence), it emphasizes the need for
ut-of-office BP measurement to evaluate the response to
nti-hypertensive therapy. These recommendations are based
n studies demonstrating lack of increased CVD risk among
atients with white-coat hypertension compared with nor-
otensive individuals and studies indicating similarly high

isk for patients with masked hypertension and patients with
ustained hypertension [ 20 , 21 ]. Patients should be screened for
asked or white-coat hypertension as their diagnosis is highly

ikely to alter management and prevent unnecessary treatment
nd treatment-related adverse effects including orthostatic
ypotension and hypoperfusion-related adverse effects among
atients with white-coat effect. Diagnosis of masked hyper-
ension may improve the therapeutic approach and prevent
ypertension-mediated end-organ damage (HMOD). ABPM is
ndorsed by all recent guidelines as an effective, valid and cost-
ffective method for hypertension diagnosis and adjustments
f anti-hypertensive medications [ 22 ]. HBPM enables more
requent measurements with improved treatment decisions
nd empowerment of patients in the decision-making process,
eading to higher patient adherence [ 23 ]. 
The 2025 AHA/ACC guidelines do not specifically discuss pa-

ient groups in which diagnosis and treatment of high BP may be
hallenging, including atrial fibrillation, in contrast to the 2023
SH and the 2024 ESC guidelines. Consideration of such factors
hile evaluating BP readings is important, as atrial fibrillation
ay lead to falsely elevated or decreased BP readings with oscil-

ometric measurements. 
The 2025 AHA/ACC guidelines recommend measurement of

rine albumin-to-creatinine ratio and protein-to-creatinine ra-
io in all newly diagnosed hypertension patients as routine
aboratory workup, with Class I recommendation and Level
 of evidence based upon expert opinion consensus, which
as classified as an optional laboratory diagnostic tool in the
revious 2017 AHA/ACC guideline. Presence of even microal-
uminuria among hypertensive patients has been associated
ith poor clinical outcomes including higher rates of ma-

or adverse cardiovascular events including myocardial infarc-
ion and stroke, kidney disease progression and all-cause mor-
ality [ 24 ]. Such revised recommendation is clinically signifi-
ant and may shed light upon therapeutic choices, as micro-
r macro-albuminuria may indicate HMOD leading to pref-
rential use of renin–angiotensin–aldosterone system (RAAS)
nhibitors. 

ECONDARY HYPERTENSION 

valuation should assess HMOD and secondary hypertension.
econdary hypertension is now considered more common than
reviously assumed, affecting 10%–35% of all hypertensive
dults. The 2025 AHA/ACC guideline mentions its higher preva-
ence among patients with stage II hypertension (SBP ≥140 or
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8.4% (6.9 to 10.0)
8.2% (6.7 to 9.7)
5.8% (4.8 to 7.1)
5.8% (5.2 to 6.5)
5.2% (4.7 to 5.7)
4.9% (2.5 to 7.0)
3.3% (2.8 to 3.8)
3.2% (2.1 to 4.5)
3.0% (1.8 to 3.9)
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20.9% (11.9 to 29.1)

Figure 1: The leading causes of cardiovascular death and DALYs globally along with the changes in distribution between 2010 and 2023. Data from 

the 2023 Global Burden of Disease Study [ 1 , 9 ]. Definitions: high SBP: > 105–115 mmHg in adults > 25 years of age; high LDL-cholesterol > 0.9–1.4 
mmol/L (35–54 mg/dL) in adults > 25 years of age; high BMI: > 20–22.5 kg/m2 in adults > 20 years of age; high FPG > 4.9–5.3 mmol/L (88–95 mg/dL) in 
adults > 25 years of age; kidney dysfunction: eGFR ≤60 mL/min/1.73 m2 . LDL, low-density lipoprotein; FPG, fasting plasma glucose; BMI, body mass 
index; LBW, low birth weight; SGA, short for gestational age; DALY, disability-adjusted life year. 
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DBP ≥90 mmHg), treatment-resistant hypertension, loss of BP 
control in a previously regulated hypertensive patient, early- 
onset hypertension before the age of 30 years, or HMOD dis- 
proportionate to the duration or severity of hypertension. The 
2025 AHA/ACC guideline emphasizes the low rates of screen- 
ing for secondary hypertension despite the high prevalence of 
such phenotypes along with potentially marked improvements 
in BP and CVD risk with targeted therapies. The most common 

causes for secondary hypertension include CKD, primary hyper- 
aldosteronism, renovascular hypertension and obstructive sleep 
apnea [ 25 ]. Routine laboratory testing for new diagnosis of hy- 
pertension should include, among others, estimated glomerular 
filtration rate (eGFR) and the urinary albumin-to-creatinine ra- 
tio to assess for CKD. Like the ESC guidelines, the 2025 AHA/ACC 

guideline recommends screening for primary hyperaldostero- 
nism, without necessarily stopping antihypertensive medica- 
tions except for mineralocorticoid receptor antagonists (MRAs), 
in patients with suspected secondary hypertension and/or re- 
sistant hypertension even when hypokalemia is absent (Class 1 
recommendation, Level B of evidence), to improve diagnostic and 
therapeutic approaches. Even though higher screening rates for 
secondary causes may potentially increase the number of false- 
positive results requiring confirmatory tests (for primary aldos- 
teronism, these include aldosterone suppression tests and inva- 
sive procedures such as adrenal venous sampling coupled with 

higher medical expenses), a correct diagnosis may significantly 
alter the prognosis and treatment. The diagnosis of primary hy- 
peraldosteronism may lead to unilateral adrenalectomy in suit- 
ble patients with unilateral aldosterone over-secretion or MRA 

herapy in bilateral disease. 

REVENTION OF HYPERTENSION 

he 2025 AHA/ACC guideline contains the term “prevention” in 

he title and a brief section on prevention of hypertension which
tates that lifestyle changes recommended to treat hypertension 

ill also prevent hypertension. This sends a short but powerful
essage: we should not wait until disease develops to imple-
ent a healthy lifestyle. The 2024 ESC also contains a section on
revention which is lacking from 2023 ESH guidelines, although 

he latter do indicate that a heart-healthy lifestyle is a funda-
entally important approach to prevent or delay the onset of
ypertension. Coincidentally, 2025 AHA/ACC and 2024 ESC use 
he term “elevated” to refer to SBP 120–129 mmHg, while the 2023
SH guideline calls it normal. Overall, Nephrology should learn 

rom Cardiology to emphasize prevention and early action, even 

f limited to a healthy lifestyle. While the 2023 ESC guidelines on
he treatment of heart failure have a specific chapter on preven-
ion that recommends sodium-glucose cotransporter 2 (SGLT2) 
nhibitors and finerenone to prevent heart failure in people with
ype 2 diabetes and CKD [ 26 ], the 2024 KDIGO guidelines lack rec-
mmendations on prevention of CKD [ 19 ]. However, an interest
n prevention, including the definition of pre-CKD stage akin to
levated or high-normal hypertension, is starting to develop mo- 
entum as the starting point to proactively prevent CKD [ 27 , 28 ].
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Figure 2: Values of SBP/DBP for HBPM and ABPM corresponding to 
office SBP and DBP levels. Note that HBPM and daytime ABPM share the 
same values. Graph designed using data from Table 7 in Jones et al . [ 3 ]. 
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HERAPEUTIC APPROACHES: LIFESTYLE 

ND PHARMACOTHERAPY 

ll the guidelines explicitly and strongly emphasize lifestyle
odifications for the entire population, irrespective of their
P status. Reduction of dietary sodium intake below 2300
g/day (Class I recommendation, Level A of evidence), or ideally
elow 1500 mg/day, use of potassium-based salt substitutes un-
ess CKD or another potentially hyperkalemia-inducing condi-
ion is present (Class 2A recommendation, Level A of evidence),
ealthy diet [such as the Dietary Approaches to Stop Hyperten-
ion (DASH) diet], alcohol abstinence (Class I recommendation,
evel A of evidence), physical activity (Class I recommendation,
evel A of evidence) and weight reduction of at least 5% in over-
eight or obese individuals (Class I recommendation, Level A
f evidence) are recommended even if hypertension is absent.
ifestyle modifications lead to considerable reductions in BP lev-
ls and reduce CVD risk [ 29–31 ]. 
The use of pharmacotherapy for the management of hyper-

ension according to BP levels, presence of comorbidities and car-
iovascular risk has been addressed by the three recent guide-
ines, and although there was broad agreement in some core is-
ues, they reached different conclusions on other also important
ssues, such as the BP threshold to initiate pharmacotherapy in
ower cardiovascular risk patients as well as on the aim of low-
ring SBP below 120 mmHg (Fig. 3 ). 
In the ESH 2023 guidelines, timing of initiation of pharma-

otherapy treatment depends on office BP levels, presence of
ymptoms, presence of HMOD, CVD or high risk of CVD, and
ardiovascular risk estimation with the Systematic Coronary
isk Evaluation 2 (SCORE2) algorithm for other patients. In
symptomatic patients, without HMOD, CVD or CKD, initiation
f lifestyle measures is recommended for patients with office
P between 140–150/90–95 mmHg, followed by pharmaceutical
herapy if BP is not controlled at 3 months, while immediate start
f antihypertensive treatment is recommended for those with
P ≥150/95 mmHg or with a diagnosis of hypertension (office BP
evels ≥140/90 mmHg) and symptoms, HMOD or CVD/CKD [ 6 ].
owever, they also recommend drug treatment initiation with
igh normal BP (defined as office SBP ≥130 or DBP ≥80 mmHg)
n patients with CVD. The general goal is to lower office BP to
 130/80 mmHg, especially in younger ( < 65 years) people and,
f tolerated, in older people, although the target for older people
ay be higher. In general, they recommended not to actively aim

or office SBP < 120 or DBP < 70 mmHg. 
The 2024 ESC guidelines recommend anti-hypertensive treat-
ent initiation after diagnosing hypertension (SBP ≥140 mmHg
nd/or DBP ≥90 mmHg) or in patients at high risk with elevated
P (defined as SBP ≥130 mmHg and/or DBP ≥80 mmHg). High-
isk patients include those with CKD (eGFR < 60 mL/min/1.73 m2 

r urine albumin-to-creatinine ratio ≥30 mg/g), established CVD,
MOD, diabetes mellitus or familial hypercholesterolemia, with
0-year fatal and non-fatal CVD risk score over 10% assessed
ia SCORE2 for age 40–69 years and SCORE2-Older Persons for
lder patients [ 32 , 33 ]. Patients with 10-year risk score of 5%–10%
ay be further examined via additional risk factors including

amily history, ethnicity, HIV, autoimmune disorders, pregnancy
omplications including pre-eclampsia or gestational diabetes,
r evaluation of coronary artery calcium score or pulse wave ve-
ocity or Doppler ultrasound for carotid or femoral atheroscle-
otic plaques. When pharmacological intervention is initiated,
he BP target is 120–129/70–79 mmHg, being cautious in adults
ith orthostatic hypotension, moderate-to-severe frailty, limited

ife expectancy and age ≥85 years. 
The 2025 AHA/ACC guidelines use an estimated 10-year CVD

isk ≥7.5% as cut-off for high-risk definition based on the Ameri-
an Heart Association Predicting Risk of CVD EVENTs (PREVENT)
quations developed in the USA [ 34 , 35 ]. The 7.5% threshold is
quivalent of 15% cut-off for Framingham Risk Score [ 36 , 37 ]. Ad-
itional high-risk patients include those with established CVD,
KD and diabetes mellitus. Initiation of pharmacological ther-
py is recommended (high CVD risk) or found reasonable (not
igh CVD risk, if not corrected by lifestyle) for all people with hy-
ertension, defined as SBP ≥130 mmHg or DBP ≥80 mmHg. The
ecommended (high CVD risk) or reasonable (not high CVD risk)
arget for all groups is SBP at least < 130 mmHg, with encourage-
ent to achieve SBP < 120 mmHg and DBP < 80 mmHg. Overall,
025 AHA/ACC recommends starting pharmacologic treatment
arlier and having lower BP targets than other recent guidelines.
t acknowledged that shared decision-making by clinicians, pa-
ients and their caregivers for BP goals should be utilized when
he patient has a limited life expectancy or is institutionalized
ue to high burden of frailty and comorbidity with limited life
xpectancy. However, no strict cut-off values or therapeutic ap-
roach was addressed, unlike the detailed management instruc-
ions provided by 2023 ESH that provides separate guidance for
our different age ranges, ranging from 18–64 to over 80 years of
ge. 
KDIGO reiterated in 2024 the suggestion to aim at a target SBP

 120 mmHg for patients with CKD, when tolerated, using stan-
ardized office BP measurement [ 19 ]. 
All guidelines recommend initiation of single pill once-daily

ombination therapy to improve medication adherence, except
or patients with frailty or symptomatic orthostatic hypoten-
ion (Class I recommendation, Level B of evidence). A third agent
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Blood pressure thresholds to diagnose hypertension and therapeutic targets
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Figure 3: BP thresholds to diagnose hypertension and therapeutic targets in recent clinical guidelines for CKD patients. All guidelines basically 
agree on who should be treated with medication for high BP and agree on a common target for SBP ( < 130 mmHg) and DBP ( < 80 mmHg) for most, 
and that therapy and BP targets should be individualized according to clinical situation, cardiovascular risk, and patient frailty or age. However, 
there are differences in nomenclature and on the recommendation for aiming to lower SBP below 120 mmHg. The 2025 ACC/AHA guideline 
considers hypertension at any SBP/DBP level that may require treatment with pharmacotherapy (i.e. ≥130 or ≥80 mmHg) and recommends 
pharmacotherapy for hypertension independently of the presence of high cardiovascular risk. However, 2024 ESC and 2023 ESH use alternative 
terms (high normal or elevated BP) for BP values (i.e. ≥130–139 or ≥80–89 mmHg) that require pharmacotherapy in high-risk groups. 2024 KDIGO 

avoids any controversy by avoiding the term hypertension altogether, emphasizing that BP targets refer to standardized office BP measurement. 
Color coding of images: burgundy represents hypertension, orange represents elevated or high normal BP where pharmacotherapy is recommended 
for people at high cardiovascular risk; blue represents minimal recommended BP target for pharmacotherapy; green represents desirable or 
encouraged BP target for pharmacotherapy; pink represents a BP target that should be avoided to actively pursue with pharmacotherapy. 
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is added if BP optimization is not reached, followed by dose 
titration to maximally tolerated doses. Initially recommended 
anti-hypertensive medications include angiotensin-converting 
enzyme inhibitors (ACEI) or angiotensin-receptor antagonists 
(ARB), long-acting dihydropyridine type calcium channel block- 
ers and thiazide-type diuretics. The 2025 AHA/ACC guidelines 
consider treatment with a single first-line once daily agent with 

close follow-up an option for adults with stage 1 hypertension 

(SBP 130–39 mmHg, DBP 80–89 mmHg). This is recommended to 
be ACEI or ARB for people with CKD or with type 2 diabetes, a 
change from the prior edition which stated that they be consid- 
ered for CKD G3–G5 or A3 albuminuria. 

The approach towards resistant hypertension is similar be- 
tween guidelines. First, address drug adherence and elimi- 
nate potential causes of pseudo-resistant hypertension. Pa- 
tients with truly resistant hypertension should receive MRAs 
if not contraindicated. If contraindicated or failed, potential 
additional pharmacotherapeutic options include beta-blockers, 
alpha-blockers, amiloride, central-acting sympatholytic agents, 
endothelin receptor antagonists or direct vasodilators. 

The diagnosis, follow-up and treatment of elevated BP dur- 
ing pregnancy are challenging. Under physiological conditions 
BP measurements are expected to reach a nadir by 20th ges- 
tational week followed by a steady increase towards term [ 38 ].
The 2025 AHA/ACC mainly refers to a 2020 American College of 
Obstetricians and Gynecologists document [ 39 ]. The diagnosis 
and follow-up of gestational hypertension is mostly mediated 

via antenatal visits and in-office measurements such as HBPM 
r ABPM are not validated in pregnant individuals [ 40 ]. Classifi-
ation of hypertension among pregnant women is based upon 

he presence of elevated BP prior to pregnancy, gestational week
t diagnosis or persistence of hypertension at postpartum pe- 
iod. The guidelines are aligned regarding the potential harm of
nti-hypertensive treatment options including ACEI, ARB, direct 
enin inhibitors, MRA and atenolol. Similarly, guidelines recom- 
end preferential use of dihydropyridine type calcium channel 
lockers, especially extended-release nifedipine, labetalol and 
ethyldopa, along with lifestyle interventions, with a target SBP 
 140 mmHg and DBP < 90 mmHg (Class I recommendation, Level
 of evidence). Moreover, guidelines emphasize the use of low-
ose aspirin (81 mg) to prevent pre-eclampsia in high-risk pa-
ients with gestational hypertension (Class I recommendation,
evel B of evidence). The 2024 ESC guidelines recommend pre-
entive measures including low-to-moderate intensity physical 
xercise and 0.5–2 g/day oral calcium supplementation for high- 
isk patients. 

NTERVENTIONAL THERAPEUTIC 

LTERNATIVES 

enal denervation aiming to disrupt afferent and efferent sym- 
athetic nerves is a novel Food and Drug Administration–
pproved therapeutic approach towards the management of hy- 
ertension. Randomized clinical trials comparing the efficacy of 
uch an interventional approach over sham operation among 
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atients receiving anti-hypertensive medications or not have re-
orted slight reductions in ambulatory SBP and DBP (up to 7.5/5
mHg) [ 41–44 ]. Long term follow-up data for the efficacy of re-
al denervation on BP control was reported for over 3 years [ 45 ,
6 ] with a study reporting data up to 10 years in patients with
esistant hypertension [ 47 ]. Of note, procedural complications
ncluding femoral access-related vascular complications or re-
al artery stenosis or dissection are rarely reported [ 48 ]. On the
ther hand, a meta-analysis study involving of 2478 hyperten-
ive patients from 10 clinical trials reported only modest clinical
enefit of renal denervation: a mean 4.4 mmHg decline in SBP
nd 2.6 mmHg decline in DBP in 24-h ABPM, with no significant
ifference in all-cause mortality, vascular complications, altered
enal function or hypertensive crisis episodes [ 49 ]. Overall, all
hree recent guidelines acknowledge renal denervation as a valid
ut not initial therapeutic approach for the management of ar-
erial hypertension among patients with resistant hypertension
r patients experiencing intolerable medication-related adverse
ffects after careful discussion of the risks and benefits except
or patients with low eGFR ( < 40 mL/min/1.73 m2 ) in whom it is
ontraindicated. 

REAS FOR FUTURE CONSIDERATIONS 

he 2025 AHA/ACC guidelines list some evidence gaps and fu-
ure directions. These include the need for population manage-
ent strategies to identify those with undiagnosed or uncon-

rolled hypertension to focus resources. Although not specifi-
ally mentioned, artificial intelligence may be useful for this pur-
ose [ 50 , 51 ]. They also point to the lack of evidence to support
P targets for diastolic hypertension; the need to define CVD
ndpoints for use outside academic centers, such as by prag-
atic trial designs; the need for accurate BP measurement and

o establish whether white-coat hypertension carries additional
ong-term risks; and what is the optimal combinations of med-
cations dosed as separate agents to improve adherence and ef-
ectiveness. Finally, they point to the need to better understand
nd treat hypertension in pregnancy. 
We may add additional items that should be addressed by fu-

ure guidelines, such as seasonal variation in BP and digital inter-
entions. There are significant inter-seasonal differences in BP
eading, with an increase of 2–10 mmHg in SBP and 1–5 mmHg
n DBP [ 52 , 53 ]. Observational cohorts have shown higher rates of
VD and mortality with cold season–induced BP elevations [ 54–
6 ] along with increased future cardiovascular events in patients
xhibiting such high inter-seasonal BP variation [ 57 ]. Generaliza-
ion of HBPM may optimize care across seasons. 
Digital interventions may be used to promote lifestyle

hanges. A meta-analysis 12 clinical studies evaluating the ef-
ectiveness of phone-based applications targeting lifestyle inter-
entions has illustrated beneficial effects as evidenced by larger
eclines in systolic [mean difference (MD) –2.91 mmHg, 95% con-
dence interval (CI) –4.11, –1.71] and diastolic (MD –1.13 mmHg,
5% CI –1.91, –0.35) compared with controls [ 58 ]. 
Although the screening and proper addressing of CKD have

trongly been suggested in the 2025 AHA/ACC guidelines with
trong emphasis, there is currently lack of strong clinical data on
nd-stage kidney disease patients undergoing kidney replace-
ent therapies including hemodialysis and peritoneal dialy-

is. However, the major pathophysiological differences between
ssential hypertension and hypertension in end-stage kidney
isease (ESKD) patients should be properly addressed as cru-
ial mechanisms include dialysate composition and prescrip-
ion, secondary hyperparathyroidism, use of erythropoiesis-
timulating agents and increased arterial stiffness [ 59 ]. The im-
ortance of volume control in BP management among such pop-
lations was evident from a meta-analysis study illustrating a
ean 2.7 mmHg SBP reduction with lung ultrasound-guided
olume management [ 60 ] with a more recent randomized con-
rolled trial of 71 patients indicating significant benefit of such
n approach (–6.6 ± 9.6 mmHg vs −0.7 ± 12.1 mmHg) compared
ith standard of care [ 61 ]. A recent prospective randomized clin-

cal trial has illustrated that reduction of dialysate sodium con-
entration from 140 to 138 mmol/L leads to significant decline
n pre-dialysis SBP and interdialytic weight gain [ 62 ]. Similarly,
ore intensified, even daily, hemodialysis sessions may induce
etter BP control [ 63 , 64 ]. Moreover, the knowledge on pharma-
otherapeutic perspective for ESKD is highly scarce with limited
umber of studies on beta-blockers including atenolol [ 65 ], cal-
ium channel blockers including amlodipine [ 66 , 67 ], MRAs in-
luding spironolactone [ 68 ], and RAAS inhibitors including fos-
nopril and candesartan [ 69 , 70 ]. An additional concern while
dministering pharmacotherapies for hypertension among pa-
ients undergoing kidney replacement therapy is the potential
ialyzability of medications, as certain beta-blockers including
tenolol and metoprolol and RAAS inhibitors such as captopril,
amipril and lisinopril show rapid clearance with hemodialy-
is [ 71 ]. However, there is a strong need for future clinical trials
n such high-risk population with limited available clinical data
ith inconsistent results. 

LOSING REMARKS 

he 2025 AHA/ACC hypertension guidelines follow quickly on
rom the 2023 ESH and 2024 ESC guidelines. It is reassuring to see
hat a strict evidence-based approach to evidence synthesis and
uideline production is resulting in much closer harmonization
f recommendations over time. In short, the similarities between
he guidelines are becoming more evident than the differences.
verall, 2025 AHA/ACC supports pharmacotherapy earlier and
chieving lower BP targets than other recent guidelines. There
re also differences in the concept of hypertension which can
e traced to the recommended or suggested attitude towards
harmacotherapy of SBP ≥130 mmHg or DBP ≥80 mmHg: 2025
HA/ACC labels it hypertension and supports pharmacotherapy
or all, independently of cardiovascular risk, while 2024 ESC and
023 ESH use alternative terms (high normal or elevated BP) for
P values (i.e. ≥130–139 or ≥80–89 mmHg) that require pharma-
otherapy only in high-risk groups. Differences are also found in
uidance to lower SBP < 120 mmHg: while the 2023 ESH guide-
ine recommends avoiding actively aiming for SBP < 120 mmHg
r DBP < 70 mmHg, 2025 AHA/ACC suggest a target SBP < 120
mHg, in line with 2024 KDIGO guidance for people with CKD.
lthough the authors of this manuscript believe that targeting
BP below 120 mmHg may be associated with better clinical out-
omes as indicated by the 2024 KDIGO and 2025 AHA/ACC guide-
ines based upon the subgroup analysis data of the SPRINT (Sys-
olic Blood Pressure Intervention Trial) trial indicating lower all-
ause mortality (hazard ratio 0.72, 95% CI 0.53–0.99) [ 72 ], it would
e desirable that guidelines further converge on such key issues
s nomenclature and therapeutic targets. 
For healthcare professionals treating patients with CKD, it is

eartening to see that all three guidelines emphasize the im-
ortance of diagnosing CKD, not just by estimating GFR, but
lso by measuring albuminuria. Thus, all guidelines recommend
creening for CKD in patients with high BP and hypertension.
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The high risk of cardiovascular events of patients with CKD is 
recognized in all three guidelines and is reflected in treatment 
decisions. With CKD projected to become the fifth leading cause 
of death by 2040, and third in many European countries, these 
are timely, important and very welcome developments [ 73 , 74 ].
The onus is now on all of us who care for patients with CKD, to 
ensure diagnosis and correct treatment of hypertension by im- 
plementing any of these guidelines to improve their outcomes. 
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