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Diagnosis of hypertension in dialysis patients

KDIGO 2021 Clinical Practice Guideline for the Management of Blood 
Pressure in Chronic Kidney Disease

Sarafidis P et al, Nephrol Dial Transplant 2017

ABPM

(-) absence of reimbursement in most 
countries
(-) patient discomfort
(-) previous upper-limb AVF Sarafidis P et al, Nephrol Dial Transplant 2017

Flythe ..Sarafidis et al. Kidney Int 2020
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48h ABPM feasibility and tolerability in hemodialysis

440 participants
119 (27%) refused to undergo ABPM recording. 
• Reasons for refusal were fear of discomfort (n = 30, 25%), measurement too long 

(n = 22, 18%), logistic problems (n = 17, 14%), previous negative experience 
(n = 13, 11%), clinical reasons (n = 12, 10%), other reasons (n = 25). 

321 patients performed the 48h ABPM recording, 
29 (9%) did not complete it 
• main reason for interrupting the recording were discomfort [12 patients (41%)], 

followed by device failure [10 patients (34%)]. Among symptoms developed 
during the ABPM study, frequent interruption of sleeping because of noise or 
discomfort was reported by 32% of patients, followed by itching (24%) and pain 
during the measurements (20%). 

6 hemodialysis centers 

Torino et al, Nephrol Dial Transplant 2022
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Objective

This study assessed the diagnostic accuracy of fixed 24-h ABPM

recordings during both the 1st and the 2nd 24h period of the

interdialytic interval, with 44-h BP in hemodialysis patients.
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Methods (1)

• 242 patients

• 5 dialysis centers

• Inclusion criteria:

1. age> 18 years and

2. ESKD treated with a standard thrice-weekly hemodialysis schedule for >3 months

3. Informed written consent

• Exlusion criteria:

1. chronic AF or other arrhythmia

2. nonfunctional AVF in the contralateral brachial arm area of the one used for vascular access

3. modification of dry weight or antihypertensive treatment during 1 month prior to enrollment

4. MI, angina pectoris and stroke during 1 month before study initiation

5. history of malignancy or any other condition with poor prognosis
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• 48h ambulatory BP monitoring (Mobil-O-Graph NG)

• 4h dialysis session+ 44h interdialytic interval

• Surrogate metrics of BP tested

• 44h SBP/DBP reference method

• 1st 24h without hemodialysis period (20h-1st)

• 1st 24h including hemodialysis period (24h-1st)

• 2nd 24h periods (24h-2nd).
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Methods (2)
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1. Pearson coefficients of correlation (r) between each of the examined index and 44h BP were calculated to assess

the validity of the respective indexes.

2. Bland-Altman plots, where the difference between the values of each metric and 44h BP readings was plotted

against their average.

3. Diagnostic accuracy analyses: examinination of sensitivity, specificity, positive predictive value (PPV), and

negative predictive value (NPV) for each of the studied BP metrics at prespecified cut-offs of SBP/DBP≥130/80

mmHg in diagnosing 44h SBP/DBP≥130/80 mmHg. Concordance between each different BP metric and 44h BP

at the above thresholds was assessed using κ-statistic.

4. ROC analyses of each of the studied BP metrics examined as a continuous variable for the diagnosis of 44h

SBP/DBP≥130/80 mmHg, respectively. A p-value of <0.05 (two-tailed) were considered statistically significant for

all comparisons performed.

Κέντρο Υπέρτασης
Νεφρολογικής Κλινικής ΑΠΘ

Statistical Analysis
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Baseline Characteristics
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 Parameter  Value 
N 242 
Caucasian race (n, %) 242 (100%) 
Age (years) 62.71±14.23 
Male sex (n, %) 151 (62.4%) 
Dialysis vintage (months) 27.8 (3-292.6) 
Smoking (n, %) 50 (20.8%) 
Diabetes mellitus (n, %) 71 (29.3%) 
Hypertension (n, %) 220 (90.9%) 
Dyslipidemia (n, %) 57 (23.8%) 
Heart failure (n, %) 98 (40.5%) 
Primary cause of ESKD  

Diabetic kidney disease (n, %) 59 (24.4%) 
Hypertension or ischemic renal disease (n, %) 23 (9.5%) 
Glomerulonephritis (n, %) 42 (17.4%) 
Inherited diseases (n, %) 19 (7.9%) 
Other (n, %) 33 (13.2%) 
Unknown (n, %) 67 (27.7%) 

Weight (kg) 73.01±15.09 
URR (%) 69.2 (40.0–96.0) 
Interdialytic weight gain (kg) 1.89±1.03 
UF rate (ml/kg per h) 7.01±3.47 
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Baseline Characteristics
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 Parameter Value 
Antihypertensive medication  

ACEI (n, %) 24 (9.9%) 
ARB (n, %) 37 (15.3%) 
Aldosterone blockers (n, %) 3 (1.2%) 
Renin inhibitors (n, %) 1 (0.4%) 
CCB (n, %) 113 (46.7%) 
b-blockers (n, %) 126 (52.1%) 
Centrally active agents (n, %) 39 (16.1%) 
Loop diuretics (n, %) 79 (32.6%) 

Laboratory values  
Hemoglobin (g/dl) 11.4±1.3 
Blood urea nitrogen (mg/dl) 64.97±16.21 
Serum creatinine (mg/dl) 8.42±2.60 
Serum sodium (mg/dl) 137.5±3.2 
Serum potassium (mg/dl) 4.89±0.65 
Serum calcium (mg/dl) 8.98±0.71 
Serum phosphate (mg/dl) 5.15±1.44 
Parathormone (ng/dl) 263.0 [227.0] 
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Correlation analyses
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Bland-Altman analyses

-1,7 mmHg, CI -10,83 to +7,43 -1,19 mmHg, CI -11,12 to +8,74 +1,45 mmHg, CI -6,33 to +9,23

-0,79 mmHg +0,03mmHg +0,67mmHg 
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Diagnostic Performance of studied BP metrics
Sensitivity, Specificity, Positive/Negative prognostic value

pre specified cut-offs SBP≥130 mmHg for diagnosing high 44-h SBP≥130 mmHg

Sn(%) Sp (%) PPV (%) NPV (%) κ-statistic

SBP

20h-1st 87.2 96.0 96.9 84.3 0.817 (p<0.001)

24h-1st 88.7 96.0 96.9 85.8 0.833 (p<0.001)

24h-2nd 95.0 88.1 91.8 92.7 0.837 (p<0.001)

DBP

20h-1st 92.7 98.5 98.1 94.2 0.916 (p<0.001)

24h-1st 91.7 94.7 93.5 93.3 0.866 (p<0.001)

24h-2nd 96.3 94.7 93.8 96.9 0.908 (p<0.001)
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ROC analyses

24h-1st SBP
20h-1st SBP
24h-2nd SBP
Reference

24h-1st DBP
20h-1st DBP
24h-2nd DBP
Reference

ROC curves for diagnosing high 44h SBP/DBP≥130/80 mmHg

AUC 24h-1st SBP=0,983
AUC 20h-1st SBP=0,984
AUC 24h-2nd SBP=0,982

AUC 24h-1st DBP=0,987
AUC 20h-1st DBP=0,992
AUC 24h-2nd DBP=0,989
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Conclusions
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• 24h ABPM recordings during either the first or the second day of interdialytic interval are strongly

correlated with, show high specificity and sensitivity combinations for and display excellent agreement

according to κ-statistic with 44h BP.

• These findings suggest that ABPM recordings of either the first or the second interdialytic day could

be used for hypertension diagnosis and management in hemodialysis patients.

• Future research efforts are needed to assess the associations of these BP metrics with cardiovascular

events and all-cause mortality in this population with high-burden of cardiovascular disease.
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