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MAP = C.O. x T.P.R 

SV x HR 

       MAP à 

           SV, HR 
           preload 

SNS, endo/paracrine 
Endothelial vasoconstriction 

CO, TPR or both 
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Better Cardiovascular Outcomes with Home HD / PD? 

• Blood Pressure 
• LVH regression 
• Hemodynamics 
• Solute(s) Removal 

• ECF volume overload 
• Sleep Apnea 

• Sudden Cardiac Death 
• Sympathetic overactivity 

• ? Hospitalization 
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BP / anti-BP meds and frequent HD 

AJKD 2017 
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Trial registration: clinicaltrials.gov NCT00649298 

Impact of Extended Weekly 
Hemodialysis Hours on Quality of Life 

and Clinical Outcomes: the ACTIVE 
Dialysis Trial 

JASN 2017 JUNE 1898 - 1911  
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Average intervention effect 
Mean difference (95%CI) 

 p-value 

Electrolytes and Mineral 
Metabolism 

Potassium (meq/L) -0.35 ( -0.50, -0.20) <.0001 
Phosphate (mg/dL) -0.77 ( -1.08, -0.46) <.0001 
PTH (pg/mL) -11 ( -131, 108) 0.85 
Phosphate binders 
(tablets) -0.83 ( -1.61, -0.04) 0.04 

Corrected calcium (mg/dl) 0.2 ( 0.04,  0.36) 0.01 

Haematinics 
Haemoglobin (g/dl) 0.52 ( 0.18, 0.86) <0.01 
ESA dose (EPO units) -250 ( -1480, 970) 0.68 

Body habitus and 
nutrition 

Weight (pounds) 2.56 ( 0.46, 4.63) 0.02 
Waist:hip ratio (cm:cm) -0.00 ( -0.01, 0.01) 0.60 
Albumin (g/dL) -0.07 ( -0.16, 0.02) 0.14 
Systolic Blood Pressure -2.88 (-6.83, 1.06) 0.15 

Blood pressure control Diastolic Blood Pressure -1.64 (-3.89, 0.61) 0.15 
BP lowering agents 
(classes) -0.29 (-0.53, -0.06) 0.01 
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Vascular Effects of NHD  
 

CHD NHD - 1 month NHD - 2 months

Resting systolic BP, mm Hg 140±5 124±3* 119±3*

Resting diastolic BP, mm Hg 82±3 75±3* 71±3*

Cardiac output, L/min 4.9±0.4 5.3±0.4 5.5±0.5

Stroke volume, mL 63±5 64±5 68±6

Heart rate, beats/min 78±3 75±3 80±4

Total peripheral resistance, dyne -s-cm-5 1967±235 1647±185* 1499±191*

Chan et al Hypertension 42(5):925-31 2003 
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Figure 4, Blood Purification 2016 

a) b) Daily Study: Adjusted Mean Levels of TIFLUV [L] Nocturnal Trial: Adjusted Mean Levels of TIFLUV [L*days] 
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Perl, 
Trinh 
CJASN 
2018 
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14 14 

Mean Δ, 
Adjusted for 

Baseline Value, 
Age, Diabetes, 

Center 

Unadjusted 
Mean Δ 

HR for Rank Based 
Analysis Including 

Death 

LVM (g) 
-13.1 

(-21.3, -5.0) 
[0.002] 

-13.9 
(-23.1, -4.8) 

[0.003] 

0.61* 
(0.46, 0.82) 

[<0.001] 

LVM / 
Baseline BSA 

(g/m2) 

-6.9 
(-11.3, -2.4) 

[0.003] 

-7.1 
(-12.0, -2.2) 

[0.005] 

0.65  
(0.49, 0.87) 

[0.003] 

% Change in 
Geometric 

Mean of LVM 

-7.0 
(-12.6, -1.0) 

[0.02] 

-7.5 
(-13.2, -1.5) 

[0.02] 

0.64 
(0.48, 0.85) 

[0.002] 

Chan et al – Circ (CVS Imaging) 2012 
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Chan et al – Circ (CVS Imaging) 2012 

Relationship between LVM and BP changes 
in FHN 
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BNP vs LVM Change 
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Chan et al CJASN 2013 
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NDT 2017, epub ahead of print 

KDIGO	



Chan et al – Circ (CVS Imaging) 2012 
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Correction of Sleep Apnea with NHD  
Hanly P, Pierratos A. NEJM 2001 

AHI decreased from 46±19 to 9±9 episodes/hour, p = 0.006 
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MR Venogram of Internal Jugular 
Vein 

Control LBPP 
NHD à Alleviate Upper Airway Mucosal 
Edema 
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Myocardial Stunning 

• PD is not associated with 
myocardial stunning 

• 10 PD patients 
• Very low frequency of 

RWMA  

Selby et al PDI 2011 
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Frequent HD is associated with: 
LF component of HRV 
Reduction of LVM à increased vagal modulation of 
heart rate (HF) 

NDT 2014, 168 - 178  
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CVS Hospitalization:  Frequent HD versus 
Conventional HD 

AJKD 2016 98 - 110 
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Discussion 
• Frequent	HD	lowers	BP	

•  Longer and more frequent HD is associated with changes in vascular 
resistance 

•  Overall volume control is better with frequent HD 
•  UF rate  
•  Total overall control of volume 
•  Impact on sleep apnea, LV mass and hospitalization 
•  RV and pulmonary impact? 

• PD	is	tightly	associated	with	volume	+	BP	control		
•  Overall volume control (depends on urine + PD removal) 

• Na/volume	regulation	requires	more	investigation	in	frequent	
HD	+	PD	
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