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Chat GPT: Hemodialysis and hypertension

Here are some general guidelines for managing hypertension in hemodialysis patients:

1. Lifestyle modifications

2. Medications: Several classes of medications are effective in controlling blood pressure in 
hemodialysis patients. These include diuretics, angiotensin-converting enzyme (ACE) 
inhibitors, angiotensin receptor blockers (ARBs), calcium channel blockers, and beta-
blockers.

3. Hemodialysis can lower blood pressure by helping to regulate fluid balance and 
removing excess salt and fluid.

4. It’s important to work with a healthcare professional, such as a nephrologist and to 
develop a treatment plan tailored to the individual needs of the patient.



David Sackett: The father of evidence-based medicine
(1934-2015)

“Half of what you will learn in 
medical school will be shown to be 
wrong within 10 years of your 
graduation.  The trouble is that 
nobody can tell you which half.”



2021 European Society of Hypertension practice guidelines for office 
and out-of-office blood pressure measurement
G. Stergiou                                                                                         Journal of Hypertension 2021, 39:1293–1302

• Validated BP measuring devices

• How to measure BP?

• OBPM, HBPM, ABPM, cuffless wearable BP monitors

• Mobile technologies: 

telemonitoring, data integration, multidisciplinary approach, …



How to find and use validated blood pressure measuring devices?

D. Picone Journal of Human Hypertension (2023) 37:108–114

www.stridebp.org

www.validatebp.org

www.dableducational.org

http://www.stridebp.org/
http://www.validatebp.org/
http://www.dableducational.org/


2021 European Society of Hypertension practice guidelines for office 
and out-of-office blood pressure measurement
G. Stergiou                                                                                         Journal of Hypertension 2021, 39:1293–1302



Sources of inaccuracy in the measurement of adult patients’ resting blood pressure in clinical settings:

N. Kallioinen
Journal of Hypertension 2017, 35:421–441



Is blood pressure measured correctly in dialysis centres? Physicians’ 
and patients’ views 
M.Pappaccogli, P. Van der Niepen, A.Persu, …

Nephrol Dial Transplant (2019) 34: 1612–1615

• Questionnaire, 95 dialysis centres

• Only 27% showed adherence to at least 80% of recommendations

• Nephrologists overestimate adherence compared to patients

• Validation of BP measurement integrated devices?

• Underuse of HBPM (56%) and ABPM (44%)





tt
ESC 2014, Barcelona



Telemonitoring for Hypertension Management
S. Karam

KIDNEY360 3: 1961–1964, 2022



The first study comparing a wearable watch-type blood pressure monitor with 
a conventional ambulatory blood pressure monitor on in-office and out-of-
office settings   K. Kario J Clin Hypertens. 2020;22:135–141



Virtual management of 
hypertension: ISH position paper 
endorsed by the WHL and ESH   
N. Khan  Journal of Hypertension 2022, 40:1435–1448

Innovative Remote Management 
Solutions for the Control of Hypertension
S. Lee               Hypertension. 2023; March 2, online ahead of print



Harmonization of the ACC/AHA and ESC/ESH Blood Pressure/ 
Hypertension Guidelines 
Comparisons, Reflections, and Recommendations 
P. Whelton, G. Mancia, B. Williams    
European Heart Journal 2022; 43:3302       JACC 2022; 80:1192     Circulation 2022; 146:868

- BP measurement

- BP classification  (table 4)

- Patient evaluation, CVD risk assessment: ASCVD versus SCORE

- Threshold for drug initiation

- Drug treatment strategy

- BP treatment targets



Clinical Kidney Journal, 2019, vol. 12, no. 6, 771–777



Clinical Kidney Journal, 2022, vol. 15, no. 5, 845–851



Hypertension treatment in CKD

• Hypertension => CKD + progression 

• Treatment => CKD incidence 

• Treatment => mortality CKD        (RR 42%)

• Medication:   
➢ RAAS blockade (ACE-I, ARB, MRA’s)
➢ Diuretics
➢ CCB
➢ ẞ blockers
➢ Vasodilators, centrally acting
➢ SGLT2 inhibitors



Circulation. 2020;142:e265–e286

Figure 1. Hazard ratios (HRs) for key cardiovascular and kidney outcomes in cardiovascular outcomes trials with the SGLT2 (sodium glucose 
cotransporter 2) inhibitors.



Kidney outcomes with finerenone: an analysis from the FIGARO-DKD study                                       
Nephrology Dialysis Transplantation (2023) 38: 372–383



A comparative post hoc analysis of finerenone and spironolactone in resistant 
hypertension in moderate-to-advanced chronic kidney disease 

Clinical Kidney Journal, 2023, vol. 16, no. 2, 293–302



Renin–Angiotensin System Inhibition in Advanced Chronic Kidney Disease 
S. Bhandari                    NEJM 2022; 387: 2021



Renin–angiotensin system blocker discontinuation and adverse outcomes 
in chronic kidney disease   
Nephrol Dial Transplant (2021) 36: 1893–1899



Masked Hypertension: A Systematic Review                    
H.Thakkar Heart, Lung and Circulation (2020) 29, 102–111 

A: RR in masked hypertension                                                                   B: RR in sustained hypertension 

Relative risk (RR) for cardiovascular and cerebrovascular events



Association of Nighttime Masked Uncontrolled Hypertension With Left Ventricular 
Hypertrophy and Kidney Function Among Patients with Chronic Kidney Disease
JAMA Network Open. 2022;5(5):e2214460



AJKD Vol 81 | Iss 1 | January 2023



Bedtime hypertension treatment improves cardiovascular risk 
reduction: the Hygia Chronotherapy Trial
R. Hermida European Heart Journal (2020) 41, 4565–4576



Cardiovascular outcomes in adults with hypertension with evening versus 
morning dosing of usual antihypertensives in the UK (TIME study): a prospective, 
randomised, open-label, blinded-endpoint clinical trial 
I.Mackenzie Lancet 2022; 400:1417



Blood pressure and its variability: classic and novel measurement
techniques
Aletta E. Schutte 1,2 ✉, Anastasios Kollias 3 and George S. Stergiou 3                                                                             Nature Reviews | Cardiology volume 19 | October 2022



Consensus Document
Blood pressure variability: methodological aspects,clinical relevance and 
practical indications for management – ESH position paper Journal of Hypertension 2023, 41:527–544

G.Parati



Short-term Blood Pressure Variability and Incident CKD in Patients With Hypertension: 
Findings From the Cardiovascular and Metabolic Disease Etiology Research Center–
High Risk (CMERC-HI) Study                                                      AJKD 2022 Oct 12, online ahead of print

- CV mortality
- Stroke
- Coronary Heart Disease
- Heart failure
- Dementia



Systolic Blood Pressure Time in Target Range and Cardiovascular Outcomes in Patients 
With Hypertension                                                                                               JACC 2021; 77:1290

Fatani



Systolic Blood Pressure Time in Target Range and Major Adverse Kidney and 
Cardiovascular Events 
L. Buckley                                                                                                                Hypertension. 2023;80:305–313 



Hypertension management in hemodialysis
Panagiotis   Diagnostics 2022; 12:2961                  Rowan  EMJ Nephrol 2023; 11:1

• Diagnosis: 
• pre dialysis ≥ 140/90 – post dialysis > 130/90

• HBPM ≥ 135/85       ABPM ≥ 130/80    ≈    CV events, mortality

• Target BP:
• pre dialysis  130-140  / post dialysis 120-140

• HBPM / ABPM 120-130

• Fluid, salt restriction  

• Dialysate sodium

• Volume control
• technique?

• UF < 12 ml/kg/u (BVM)

• Night and home HD



Hypertension management in hemodialysis



Effect of angiotensin-converting enzyme inhibitors or angiotensin 
receptor blockers on cardiovascular outcomes in dialysis patients: a 
systematic review and meta-analysis
P. I. Georgianos Nephrol Dial Transplant (2023) 38: 203



Tissue sodium stores in peritoneal dialysis and hemodialysis
patients determined by sodium-23 magnetic resonance imaging
M. Sahinoz Nephrol Dial Transplant (2021) 36: 1307–1317



Outcomes and predictors of skin sodium concentration in dialysis patients
F. Salerno Clinical Kidney Journal, 2022, vol. 15, no. 6, 1129–1136



Intradialytic Hypertension and Management
B.Prasad Canadian Journal of Kidney Health and Disease 2022; 9:1

F. Iatridi Journal of Hypertension 2022; 40:2120

- Volume control
- Modification dialysate sodium/calcium
- Modification dialysate temperature ?
- Less dialyzable antihypertensives 

- ARB > ACE-I
- ẞ blockers (carvedilol, nebivolol)
- CCB



Resistant hypertension
K.FAY                                                                                                                   AJKD 2021; 77:110

• SBP not < 140 with lifestyle + 3 or more medications (diurectic)

• Confirm with ABPM or HBPM

• Exclude pseudo resistant hypertension
• drug non-adherence

• therapeutic inertia

• white coat

• BP measuring technique

• medication, drugs, …

• secondary hypertension
• Obstructive sleep apnea, renovascular disease, primary aldosteronism, …



Renal artery stenting in the correct patients with atherosclerotic renovascular 
disease: time for a proper  renal and cardiovascular outcome study?
M.Theodorakopoulou Clinical Kidney Journal 2023; 16: 201



Patient-Level Pooled Analysis of Ultrasound Renal Denervation in 
the Sham-Controlled RADIANCE II, RADIANCE-HTN SOLO, and 
RADIANCE-HTN TRIO Trials
A. Kirtane Jama Cardiol. 2023 Feb 28



Human gut microbiota in health and disease: unveiling the relationship  
M. Afzaal Front Microbiol.2022; 29 September



Artificial Intelligence in Hypertension 
Management  V. Visco J. Cardiovasc. Dev. Dis. 2023; 10: 74

Personalized hypertension treatment 
recommendations by a data-driven model
Y. Hu                                                                                   BMC Medical Informatics and Decision Making (2023) 23:44



Take home messages

1. Half of what I told is probably wrong. But which half?

2. BP measurement: guidelines, validated devices, HBPM, ABPM, cuffless

3. Harmonization guidelines: CV risk, thresholds, targets, drug treatment

4. Skin sodium, BP variability, time in target

5. MRA’s, SGLT2 inhibitors

6. Renal denervation

7. Remote management (telemonitoring, multidisciplinary healthcare team)

8. Artificial intelligence
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