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ABSTRACT

Introduction: Anti-hypertensive medications are prescribed for the management of high blood 
pressure which is the leading cause of mortality in chronic hemodialysis patients. The objective 
of our study was to find out the prevalence of anti-hypertensive medication use among chronic 
hemodialysis patients visiting the outpatient Department of Nephrology of a tertiary care centre.

Methods: This was a descriptive cross-sectional study conducted among chronic hemodialysis 
patients visiting the Department of Nephrology of a tertiary care centre from 2 April 2022 to 30 
September 2022. Ethical approval was taken from the Institutional Review Committee (Reference 
number: 062-078/079). A convenience sampling method was used. Point estimate and 90% 
Confidence Interval were calculated.

Results: The prevalence of anti-hypertensive medications use was present in 102 (97.14%) (93.95-100, 
90% Confidence Interval) patient undergoing hemodialysis. The three common drugs prescribed for 
hypertensive patients were amlodipine 79 (77.45%), torsemide 59 (57.84%), and prazosin 48 (47.05%).

Conclusions: The prevalence of antihypertensive medication use among patients undergoing 
hemodialysis was higher than other similar studies done in similar settings. 
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INTRODUCTION

Hypertension is one of the leading causes of mortality 
(>50%) in chronic hemodialysis patients.1 Anti-
hypertensive medication like calcium channel blockers 
(CCB- amlodipine), alpha-blockers (prazosin), beta-
blockers (atenolol, bisoprolol, carvedilol, metoprolol), 
angiotensin-converting enzyme  inhibitors (ACEI), 
angiotensin receptor blockers (ARB), centrally acting 
alpha-2 agonists (clonidine), diuretics (torsemide), 
vasodilators, and direct renin inhibitors (aliskiren) 
are prescribed for the management of high blood 
pressure.2,3 

The practice pattern of anti-hypertensive medication 
may vary in chronic hemodialysis patients as it can 
impair the drug's pharmacokinetic properties.4 

The objective of our study was to find out the 
prevalence of anti-hypertensive medication use among 
chronic hemodialysis patients visiting the outpatient 
Department of Nephrology of a tertiary care centre.

METHODS

This was a descriptive cross-sectional study conducted 
on chronic hemodialysis patients visiting the 
Department of Nephrology at Nepal Medical College 
and Teaching Hospital (NMCTH), Kathmandu, Nepal. 
The study commenced on 2 April 2022 to 30 September 
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2022 for 6 months. Ethical approval was taken from the 
Institutional Review Committee (Reference number: 
062-078/079). Patients who visited the Nephrology 
Department for hemodialysis and who were willing 
to participate voluntarily in the study were included. 
Drugs other than anti-hypertensive medication and 
follow-up patients were also excluded from this 
study. A convenience sampling method was used. 
The sample size was calculated by using the following 
formula:

n=      Z2 x     
p x q 

e2

  
   =      1.962 x     

0.50 x 0.50

0.102

     = 97

Where, 

n= minimum required sample size

Z= 1.96 at 90% Confidence Interval (CI)

p= prevalence taken as 50% for maximum sample size 
calculation

q= 1-p

e= margin of error, 10%

The calculated minimum required sample size was 97. 
However, 105 patients were included in the study.

Data on the patient’s details and anti-hypertensive 
medication profile were collected from the dialysis unit 
of the Department of Nephrology by the researcher 
by interviewing individually through the preformed 
self-constructed questionnaire. The predesigned 
questionnaire was used. Anti-hypertensive drugs used 
for the management of complications during dialysis 
were also reported. 

Data were entered and analyzed with IBM SPSS 
Statistics 16.0. Point estimate and 90% CI were 
calculated. 

RESULTS

The prevalence of anti-hypertensive medication use 
was 102 (97.14%) (93.95-100, 90% CI) among patients 
undergoing chronic hemodialysis. There were a total 
of 60 (58.82%) males and 42 (41.17%) females. The 
patient's age group was ranging from 21 to 81 years 
with a mean age of 45.75±14.91 years. The three 
common antihypertensive medications prescribed 
for patients on chronic hemodialysis patients were 
amlodipine 79 (77.45%), torsemide 59 (57.84%), and 
prazosin 48 (47.05%) (Table 1). 

 

Table 1. The pattern of antihypertensive medication 
in chronic hemodialysis patients (n= 102).
Medication group n (%)
Calcium channel blocker  
Amlodipine 79 (77.45)
Diuretic  
Torsemide 59 (57.84)
Alpha blocker  
Prazosin 48 (47.05)
Beta-blockers  
Metoprolol 26 (25.49)
Bisoprolol 1 (0.98)
Carvedilol 4 (3.92)
Atenolol 2 (1.96)
Alpha-2 agonist  
Clonidine 20 (19.60)

During dialysis, intradialytic hypotension was reported 
in 4 (3.92%) while intradialytic hypertension was 
reported in 18 (17.64%) of the patients. Intradialytic 
hypertension was managed with centrally acting 
alpha-2 agonists (clonidine) and intradialytic 
hypotension was managed with crystalloid fluids like 
normal saline and IV dextrose (Table 2).

Table 2. Management of intradialytic hypotension 
and intradialytic hypertension (n= 102).
Intradialytic hypotension management
Crystalloid fluid and medication n (%)
Normal saline 1 (0.98)
IV dextrose 1 (0.98)
IV dextrose + normal saline 2 (1.96)
Intradialytic hypertension management
Clonidine 18 (17.64)

DISCUSSION 

This study found the prevalence of anti-hypertensive 
medications used in chronic hemodialysis patients was 
97.14%. A study conducted in Kolkata reported that 
the drugs prescribed to the majority of hemodialysis 
patients were anti-hypertensive medicines (23.41%).5 

Among the anti-hypertensive medicines, diuretics 
(9.29%), calcium channel blockers (5.92%), and alpha-
blockers (2.91%) were commonly prescribed.5 In our 
study, we observed that calcium channel blocker 
(amlodipine- 77.5%) was frequently prescribed to 
the patients undergoing hemodialysis followed by 
diuretics (torsemide- 57.8%) and alpha-blockers 
(prazosin- 47.1%). Although in the study, diuretics 
were prescribed the most,5 other studies have reported 
calcium channel blockers as the most common drug to 
be prescribed.6,7 

A study reported that CCB has been associated with 
decreased mortality when compared with alpha-1 
blockers, beta-blockers, ACEI, ARB, and nitrates.8 

Calcium channel blockers are mainly eliminated by 
hepatic metabolism and can usually be administered 
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in standard dosages in patients with severe renal 
impairment.9 However, some of the CCBs (nifedipine, 
verapamil, diltiazem) have active metabolites that may 
require renal clearance.4 CCBs have also been found to 
reduce proteinuria and slow the progression of renal 
insufficiency independently of their blood pressure 
lowering effect.10,11 Similarly, α-blocker have also been 
found to have renoprotective action.12 In our study, we 
did not observe any ACE Inhibitors prescribed to our 
patients. Although ACE inhibitors and ARB slows the 
progression of renal failure; they were not prescribed 
for patients with ESRD as these medications can lead 
to hyperkalemia.6

The thiazide group of diuretics is less efficacious in a 
patient with advanced renal disease. The efficacy of 
furosemide also decreases in a patient with advanced 
CKD and therefore the dose needs to be increased 
with a subsequent increase in its adverse effect i.e., 
ototoxicity. However, torsemide was found to be 
effective and its pharmacokinetics parameter remains 
unchanged even in advanced kidney disease.13 

Torsemide was also found to have renoprotective 
action.14 Potassium-sparing diuretics should be 
avoided in patients with eGFR less than 35-45 ml/min 
due to a marked increase in hyperkalemia.4 

End-stage renal disease (ESRD) patients are 
susceptible to cardiac failure.15 Therefore, beta 
blockers are prescribed for hemodialysis patients.16 

Beta blockers have reduced the risk of cardiovascular 
disease and favour cardioprotective action among 
hemodialysis patients.17 In our study, beta-blockers 
like metoprolol-25.5%, carvedilol-3.9%, atenolol-2% 
and bisoprolol-1% were prescribed to hemodialysis 
patients. Another study observed the use of the 
majority of beta blockers like carvedilol, metoprolol, 
atenolol, bisoprolol, and acebutolol in chronic 
hemodialysis patients.18 

β-Blockers can reduce renal blood flow and adversely 
affect renal function in patients with severe renal 
impairment. The dose of β-blockers should be reduced 
especially if eliminated through the renal route, e.g. 
atenolol. Renally excreted β-blockers (especially 
atenolol) may accumulate in ESRD and cause profound 
bradycardia and subsequent hypotension and collapse. 
β-Blockers like metoprolol are preferred.9 β-Blockers 
like metoprolol and carvedilol are eliminated by the 
liver and do not require dose adjustment in renal 
failure while hydrophilic beta blockers like atenolol 
and bisoprolol need a dose adjustment.4 

Although hemodialysis is a life-sustaining procedure 
for end-stage kidney disease (ESKD) patients, there is a 
tendency for blood pressure (BP) to change frequently 
during hemodialysis.19 Two of the complication 
that occurs during hemodialysis are intra-dialytic 
hypotension20 and intra-dialytic hypertension.21 
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Intradialytic hypertension as defined by the National 
Kidney Foundation’s Kidney Disease Outcomes 
Quality Initiative [KDOQI] as a post-dialysis BP ≥130/80 
mmHg).22 Patients with intradialytic hypertension 
are at high risk for renal failure and antihypertensive 
medications should be prescribed.23 Intradialytic 
hypertension occurs regularly in 10-15% of 
hemodialysis patients.22 

In our study, intradialytic hypertension was reported 
in 18 (17.6%) of the patients. The use of the highly 
dialysable drug like metoprolol was associated with a 
high risk of intradialytic hypertension.24 In our study, 
metoprolol was used in 26 (25.49%) which could have 
led to a higher rate of intradialytic hypertension. In our 
study, intradialytic hypertension was managed with 
clonidine. Intradialytic hypertension can be prevented 
by the use of less dialyzable drugs like carvedilol.19 

Clonidine has been found to be effective at reducing 
systolic blood pressure in hemodialysis patients.25 
Only 5% of clonidine is removed by hemodialysis.4 

Intradialytic hypotension occurs in 10-12% of the 
patients. An intradialytic systolic BP of less than 
90mm Hg is associated with mortality.26 In our 
study, we observed intradialytic hypotension was 
observed in 4 (3.9%) of the patients and was managed 
with normal saline and IV dextrose. Intradialytic 
hypotension was more common in those on carvedilol 
(a poorly dialyzable β-blocker) compared with those 
on metoprolol (a highly dialysable β-blocker).18 In 
our study, the poorly dialysable drug carvedilol was 
used in 4 (3.92%) which coincides with the number of 
intradialytic hypotension cases.

One of the limitations of this study was that the patient 
who had come for hemodialysis could not recall the 
names of the medications that were consumed. Such 
patients had to be followed up on the next visit to 
reconfirm the name of the medication from their record 
file. During the dialysis procedure, a few patients 
collapsed and were therefore excluded from our study. 

CONCLUSIONS

The prevalence of antihypertensive medication was 
found to be higher than in other studies done in 
similar settings. Anti-hypertensive medications were 
prescribed for both hypertensive and non-hypertensive 
patients on chronic hemodialysis which could be due 
to renoprotection action. We did not observe the use 
of newer anti-hypertensive medications which could 
be due to a lack of efficacy and safety in hemodialysis 
patients. We also would like to suggest the use of an 
alternative drug to metoprolol as it could be associated 
with a higher rate of intradialytic hypertension.

Conflict of Interest: None.

http://www.jnma.com.np


JNMA I VOL 61 I ISSUE 259 I MARCH 2023258
Free Full Text Articles are Available at www.jnma.com.np

Tuladhar et al. Antihypertensive Medications Use among Chronic Hemodialysis Patients Visiting the Outpatient Department of Nephrology...

REFERENCES
1.	 Miller LM, Hopman WM, Garland JS, Yeates KE, Pilkey RM. 

Cardioprotective medication use in hemodialysis patients. 
Can J Cardiol. 2006;22(9):755-60. [PubMed | Full Text | DOI]

2.	 Lin Y-C, Lin J-W, Wu M-S, Chen K-C, Peng C-C, Kang 
Y-N. Effects of calcium channel blockers comparing to 
angiotensin-converting enzyme inhibitors and angiotensin 
receptor blockers in patients with hypertension and chronic 
kidney disease stage 3 to 5 and dialysis: a systematic 
review and meta-analysis. Shimosawa T, ed. PLoS One. 
2017;12(12):e0188975. [PubMed | Full Text | DOI]

3.	 Bakris GL, Hart P, Ritz E. Beta blockers in the management of 
chronic kidney disease. Kidney Int. 2006 Dec;70(11):1905-13. 
[PubMed | Full Text | DOI]

4.	 Ai Dhaybi O, Bakris GL. Renal targeted therapies of 
antihypertensive and cardiovascular drugs for patients with 
stages 3 through 5d kidney disease. Clin Pharmacol Ther. 
2017 Sep;102(3):450-8. [PubMed | Full Text | DOI]

5.	 Chakraborty S, Ghosh S, Banerjea A, De RR, Hazra A, 
Mandal SK. Prescribing patterns of medicines in chronic 
kidney disease patients on maintenance hemodialysis. 
Indian J Pharmacol. 2016 Sep-Oct;48(5):586-90. [PubMed | 
Full Text | DOI]

6.	 Devi DP, George J. Diabetic nephropathy: prescription trends 
in tertiary care. Indian J Pharm Sci. 2008 May-Jun;70(3):374-8. 
[PubMed | Full Text | DOI]

7.	 Bailie GR, Eisele G, Liu L, Roys E, Kiser M, Finkelstein F, et 
al. Patterns of medication use in the RRI-CKD study: focus 
on medications with cardiovascular effects. Nephrol Dial 
Transplant. 2005 Jun;20(6):1110-5. [PubMed | Full Text | 
DOI]

8.	 Wang SM, Cheng SY, Chou CY, Liu JH, Lin HH, Tseng 
YH, et al. Association between mean arterial pressure and 
mortality in chronic hemodialysis patients. Kidney Blood 
Press Res. 2009;32(2):99-105. [PubMed | Full Text | DOI]

9.	 Levy J, Brown E, Lawrence A. Oxford Handbook of Dialysis. 
4th ed. Oxford: Oxford University Press; 2016. Available 
from: https://worldcat.org/title/1002233470. [Full Text]

10.	 PRESTON R. Renoprotective effects of antihypertensive 
drugs. Am J Hypertens. 1999;12(1):19S-32S. [PubMed | Full 
Text | DOI]

11.	 Locatelli F, Del Vecchio L, Marai P, Colzani S. The 
renoprotective effect of antihypertensive drugs. J Nephrol. 
1998;11(6):330-6. [PubMed]

12.	 Rahimi M, Bagheri A, Bagheri Y, Fathi E, Bagheri S, 
Nia AV, et al. Renoprotective effects of prazosin on 
ischemia-reperfusion injury in rats. Hum Exp Toxicol. 
2021;40(8):1263-73. [PubMed | Full Text | DOI]

13.	 Kindler J. Torasemide in advanced renal failure. Cardiovasc 
Drugs Ther. 1993 Jan;7 Suppl 1:75-80. [PubMed | Full Text 
| DOI]

14.	 Arumugam S, Sreedhar R, Miyashita S, Karuppagounder 
V, Thandavarayan RA, Giridharan VV, et al. Comparative 
evaluation of torasemide and furosemide on rats with 
streptozotocin-induced diabetic nephropathy. Exp Mol 
Pathol. 2014;97(1):137-43. [PubMed | Full Text | DOI]

15.	 Abbott KC, Trespalacios FC, Agodoa LY, Taylor AJ, 
Bakris GL. beta-Blocker use in long-term dialysis patients: 
association with hospitalized heart failure and mortality. 
Arch Intern Med. 2004 Dec 13-27;164(22):2465-71. [PubMed 
| Full Text | DOI]

16.	 Shroff GR, Herzog CA. β-Blockers in dialysis patients: a 
nephrocardiology perspective. J Am Soc Nephrol. 2015 
Apr;26(4):774-6. [PubMed | Full Text | DOI]

17.	 Hundemer GL, Sood MM, Canney M. β-blockers in 
hemodialysis: simple questions, complicated answers. Clin 
Kidney J. 2020 Dec 22;14(3):731-4. [PubMed | Full Text | 
DOI]

18.	 Tella A, Vang W, Ikeri E, Taylor O, Zhang A, Mazanec 
M, et al. β-Blocker use and cardiovascular outcomes in 
hemodialysis: a systematic review. Kidney Med. 2022 Apr 
1;4(5):100460. [PubMed | Full Text | DOI]

19.	 Van Buren PN, Inrig JK. Mechanisms and treatment of 
intradialytic hypertension. Blood Purif. 2016;41(1-3):188-93. 
[PubMed | Full Text | DOI]

20.	 Reeves PB, Mc Causland FR. Mechanisms, clinical 
implications, and treatment of intradialytic hypotension. 
Clin J Am Soc Nephrol. 2018;13(8):1297-303. [PubMed | Full 
Text | DOI]

21.	 Van Buren PN, Inrig JK. Special situations: intradialytic 
hypertension/chronic hypertension and intradialytic 
hypotension. Semin Dial. 2017;30(6):545-52. [PubMed | Full 
Text | DOI]

22.	 Inrig JK. Intradialytic hypertension: a less-recognized 
cardiovascular complication of hemodialysis. Am J Kidney 
Dis. 2010 Mar;55(3):580-9. [PubMed | Full Text | DOI]

23.	 Van Buren PN. Pathophysiology and implications of 
intradialytic hypertension. Curr Opin Nephrol Hypertens. 
2017;26(4):303. [PubMed | Full Text | DOI]

24.	 Tokareva A, Borovkova N, Polyakova I. High dialysis 
clearance of drugs predicts intradialytic hypertension in 
hemodialysis patients. Eur Heart J. 2020;41(Supplement_2). 
[Full Text | DOI]

25.	 Derk G, Barton A, An R, Fang HY, Ashrafi SA, Wilund K. 
The safety and efficacy of clonidine in hemodialysis patients: 
a systematic review and meta-analysis. Pharmacology. 
2022;107(11-12):545-55. [PubMed | Full Text | DOI]

26.	 Sars B, Van Der Sande FM, Kooman JP. Intradialytic 
hypotension: mechanisms and outcome. Blood Purif. 
2020;49(1-2):158. [PubMed | Full Text | DOI]

© The Author(s) 2023. 

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article 
are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the 
Creative Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this 
license, visit https://creativecommons.org/licenses/by/4.0/

http://www.jnma.com.np
https://pubmed.ncbi.nlm.nih.gov/16835669/
https://www.onlinecjc.ca/article/S0828-282X(06)70291-4/pdf
https://doi.org/10.1016/s0828-282x(06)70291-4
https://pubmed.ncbi.nlm.nih.gov/29240784/
https://dx.plos.org/10.1371/journal.pone.0188975
https://doi.org/10.1371/journal.pone.0188975
https://pubmed.ncbi.nlm.nih.gov/17021610/
http://www.kidney-international.org/article/S0085253815518735/fulltext
https://doi.org/10.1038/sj.ki.5001835
https://pubmed.ncbi.nlm.nih.gov/28589612/
https://onlinelibrary.wiley.com/doi/full/10.1002/cpt.758
https://doi.org/10.1002/cpt.758
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5051256/
http://www.ijp-online.com/text.asp?2016/48/5/586/190760
https://doi.org/10.4103/0253-7613.190760
https://pubmed.ncbi.nlm.nih.gov/20046751/
http://www.ijpsonline.com/text.asp?2008/70/3/374/43007
https://doi.org/10.4103/0250-474x.43007
https://pubmed.ncbi.nlm.nih.gov/15769809/
http://academic.oup.com/ndt/article/20/6/1110/1818920/Patterns-of-medication-use-in-the-RRICKD-study
https://doi.org/10.1093/ndt/gfh771
https://pubmed.ncbi.nlm.nih.gov/19342862/
https://www.karger.com/Article/FullText/210391
https://doi.org/10.1159/000210391
https://worldcat.org/title/1002233470
https://pubmed.ncbi.nlm.nih.gov/10077416/
https://academic.oup.com/ajh/article/12/S1/19S/108407?login=false
https://academic.oup.com/ajh/article/12/S1/19S/108407?login=false
https://doi.org/10.1016/s0895-7061(98)00210-6
https://pubmed.ncbi.nlm.nih.gov/10048500/
https://pubmed.ncbi.nlm.nih.gov/33559503/
https://journals.sagepub.com/doi/10.1177/0960327121993224
https://doi.org/10.1177/0960327121993224
https://pubmed.ncbi.nlm.nih.gov/8435381/
http://link.springer.com/10.1007/BF00877961
https://doi.org/10.1007/bf00877961
https://pubmed.ncbi.nlm.nih.gov/24960275/
https://www.sciencedirect.com/science/article/abs/pii/S0014480014000914?via%3Dihub
https://doi.org/10.1016/j.yexmp.2014.06.007
https://pubmed.ncbi.nlm.nih.gov/15596637/
http://archinte.jamanetwork.com/article.aspx?doi=10.1001/archinte.164.22.2465
https://doi.org/10.1001/archinte.164.22.2465
https://pubmed.ncbi.nlm.nih.gov/25359873/
https://jasn.asnjournals.org/lookup/doi/10.1681/ASN.2014080831
https://doi.org/10.1681/asn.2014080831
https://pubmed.ncbi.nlm.nih.gov/33779640/
https://academic.oup.com/ckj/article/14/3/731/6042371
https://doi.org/10.1093/ckj/sfaa249
https://pubmed.ncbi.nlm.nih.gov/35539430/
https://linkinghub.elsevier.com/retrieve/pii/S2590059522000735
https://doi.org/10.1016/j.xkme.2022.100460
https://pubmed.ncbi.nlm.nih.gov/26765312/
file:https://www.karger.com/Article/FullText/441313
https://doi.org/10.1159/000441313
https://pubmed.ncbi.nlm.nih.gov/29483138/
https://cjasn.asnjournals.org/lookup/doi/10.2215/CJN.12141017
https://cjasn.asnjournals.org/lookup/doi/10.2215/CJN.12141017
https://doi.org/10.2215/cjn.12141017
https://pubmed.ncbi.nlm.nih.gov/28666072/
https://onlinelibrary.wiley.com/doi/10.1111/sdi.12631
https://onlinelibrary.wiley.com/doi/10.1111/sdi.12631
https://doi.org/10.1111/sdi.12631
https://pubmed.ncbi.nlm.nih.gov/19853337/
https://linkinghub.elsevier.com/retrieve/pii/S0272638609011457
https://doi.org/10.1053/j.ajkd.2009.08.013
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5932621/
https://www.karger.com/article/FullText/441313
https://doi.org/10.1097/mnh.0000000000000334
https://watermark.silverchair.com/ehaa946.3325.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAvgwggL0BgkqhkiG9w0BBwagggLlMIIC4QIBADCCAtoGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMwTR_ESjLIiaZoSpCAgEQgIICq-d5Od0siXOTO_vjpzq4QUhYMd-Q2ZaBDDH7sauKbMpBUFT8EgpmaalKyrNt4WyV-4fOKFGeWIL1pr4nf5WYOdgK0ya2XA5k-bws83FJjtkmePPzSo0hVWRdVfYz5WnsgpWlllLJ6KkISM7a9fHniyyOL7xc8jBrn6vRH4WdM6GyYExbmIpABSufLXtd74upI0sMSCkYsAYwx_DVSeYqO1usY4rCVoEEv4Ukl8gSaY4jwvAh50lKto7CJVKBDHEaRsy-SdFsmNoPKH87SiHQaDXYzuT6WMYruf6X-mkr-eqxtJ-G9yM3A-VYISVz0FisSFOh5PsaOfcbxSkGNmPTKc2ytxcZq8iNEXHyhm2BEqo90AmyPD_QdprHjF35NpxpfkmU6t3RLL_jrLw77hxfKo2FCyIdKMPUWqLZRrP5R-3ExYbJ1mguo_khxTOh8HKYgGz0bBkX4hiynFiL0H_jWXNY2YHbIniJrezUBOkqMRxByji9JZZfKflHTsVbZK5AHsaD-Ueo9VaCTTnNiv3ABQHTGW64hV8AnVBrGARrhUKVgFBe3QMuagSEIC-ifUh-x3rpWdztxG3rXZbziD-cbx9NOhWFAAcPI0KN7BfZFk-cEt_rPaKm6iBbm5-5RlvZ4btdH4rY_xlu9g0Yqi7lOG1un12378aCCB55wPwA-lzhFtVLUZpRUakqvu0Xyob-1x1vfeFULtmC2xnvESdeupRHvnMUoPtphfnhzrXHnZWP0ELGudPubb4HGpbs-d5stVPufxCk4mXaxh3sHPNZfeMxAtbyCo68OdtZfaPmWM42griGKKsIsbNM4ui0KAveT5OEJ6RA9nR-BwFakohINjDACzpen3Yg8bjAEW41S7we7qfnECnhllqezU1R0-w6cWelimk2YRsoPEXK
https://doi.org/10.1093/ehjci/ehaa946.3325
https://pubmed.ncbi.nlm.nih.gov/36075189/
https://www.karger.com/Article/FullText/525424
https://doi.org/10.1159/000525424
https://pubmed.ncbi.nlm.nih.gov/31851975/
https://www.karger.com/Article/FullText/503776
https://doi.org/10.1159/000503776
https://creativecommons.org/licenses/by/4.0/

	_GoBack
	_GoBack
	_heading=h.30j0zll
	_GoBack
	_GoBack
	_GoBack

