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Objectives

1.Compare and Contrast the different modes of 
Hemodialysis: conventional vs nocturnal

2.Outline how ESRD affects the different organ 
systems.

3.Describe the impact of Nocturnal Hemodialysis
on the different organ systems

4.Discuss the implications of Nocturnal 
Hemodialysis on medication use and the 
implications for pharmacists. 



Nocturnal home hemodialysis (NHD)

• Form of home hemodialysis

– Done by patient or partner

• Occurs 5-6 times/week for 8 hours at night 
during sleep

• Low pump speeds

– Blood flow at 300mL/min

– Dialysate at 300mL/min



Comparison of NHD vs CHD

Nocturnal HD

• 5 - 6 sessions / week

• 8 hrs / treatment

• 3 x normal dialysis 

dose

• Enhanced middle 

molecule clearance

• Moderate fluctuations 

in volume and 

biochemical status

Conventional HD

• 3 sessions / week

• 3 – 4 hrs / treatment

• Less solute clearance

• Less middle molecule 

clearance

• Large fluctuations in 

volume and 

biochemical status



ESRD affects every organ system!

• CVS (leading cause of death)
– Hypertension – abnormal LV geometry and function

– Autonomic dysfunction

– Elevated arterial stiffness – impaired vascular responsiveness

– PTH/Ca/Pi

– Inflammation

• Anemia

• Endocrinopathies
– Vitamin D

– Lipid

– Bone/Osteoporosis

– Reproduction

• Social
– Cognition

– Mortality



Cardiovascular System



Impact of long term NHD on LVMI, blood Impact of long term NHD on LVMI, blood 

pressure, and antipressure, and anti--hypertensive therapyhypertensive therapy

Measurements CHD 
(n=13) 

 NHD 
(n=28) 

 

 Initial Final Initial Final 

LVMI (g/m
2
) 142 ± 33 150 ±56 147 ± 42 114 ± 40

* 

SBP (mmHg) 136 ± 25 131 ± 20 146 ± 20 122 ±13* 

DBP (mmHg) 82 ± 13 80 ± 15 84 ± 15 74 ± 12* 

PP (mmHg) 54 ± 22 51 ± 17 61 ± 12 49 ± 12* 

Anti-BP Meds 1.5 1.5 1.8 0.3
* 

 

 

* p < 0.05

Chan CT et al, KI 2002; 61:2235-2239.



Culleton et al. JAMA 2007;298:1291-1299

Effect of Frequent Nocturnal Hemodialysis vs
Conventional Hemodialysis on LV mass and QoL



Vascular effects of NHD

0.2*0.6*2.5Change in BP Meds 
(per pt)

1499+191*1647+185*1967+235TPR, dyne-s-cm5

80+175+378+3HR, beats/min

68+664+563+5Stroke Vol, mL

5.5+0.55.3+0.44.9+0.4CO, L/min

71+3*75+3*82+3Resting DBP, mmHg

119+3*124+3*140+5Resting SBP, mmHg

NHD

2 months

NHD 

1 month

CHD

Chan et al Hypertension 2003;42(5):925-31 *p< 0.05



What about Cardio-Protection?

• The question remains for the patient with  
previous cardiac history- i.e Previous MI?

• Do we keep him on ACE/ARB, BB etc??



Anemia



Impact of NHD on EPO responsivenessImpact of NHD on EPO responsiveness

Initial (CHD) 6 mos 12 mos p

NHD

Hb (g/L) 115 ± 2.3 122 ± 2.5 124 ± 2.3* 0.03

EPO dose (u/week) 10,400 ± 1400 8500 ± 1300 7600 ± 1100 0.03

EPO free (%) 19 24 24* NS

CHD

Hb (g/L) 110 ± 2.2 115 ± 2.7 115 ± 2.2 NS

EPO dose (u/week) 8300 ± 1100 8100 ± 1300 8600 ± 1000 NS

EPO free (%) 13 13 9.4 NS

Schwartz et al, Clin Nephro 2005;63:202-208



Inflammation and NHDInflammation and NHD

3.9 ± 0.7 

(p<.05)

6.5 ± 0.8IL – 6 (pg/ml)

4.6 ± 1.38.4 ± 1.8hsCRP (mg/L)

6877 ± 1482

(p<.05)

11, 643 ± 1258EPO dose 

(u/wk)

413 ± 123482 ± 73Ferritin (ng/ml)

124 ± 4120 ± 4Hb (g/L)

NHD (n = 14)CHD (n=14)Variables

Yuen et al ASAIO J 2005;51:236-241



Vascular Access



Vascular access

• Central Venous Catheter –
– Approximately 40% of 

patients
• AV fistulas / grafts 

– Approximately 60%

– Buttonhole technique 
– Dual or single needle 

system
– Requires

• InterLink® system
• Locking boxes
• ‘Enuresis alarm’ to 

detect blood leaks
– ‘Live’ remote monitoring 

optional
• Heparin – as usual
• EMLA® has been helpful



Buttonhole Technique



Vascular Access - CVC

Perl et al,  Kidney Int, 70:1348, 2006



Access

• What is the best AV access to be used at 
the home?

• Data � inconclusive

• Buttonhole � used with care/caution

• Stepwise approach



Dosing of 
Medications



Drug Dosing in SDHD or NHD

• Very little in the literature with respect to dosing 
of drugs in daily dialysis

• Dialyzers (pore size, SA) are similar in daily 
dialysis to IHD

• What is Different?
– Blood flow rates

– Dialysate Flow rates

– Frequency of Dialysis

– Duration of Dialysis



Solute clearance in dialysis

�� �Time and 

Frequency

��Increasing 

time

�Increasing 

frequency

Large 

Solute 

Clearance

Small 

Solute 

Clearance

NHD

SDHD



Use of Antibiotics

• One PCK study in Slow Daily Home 
Hemodialysis

• Gentamicin: 0.6mg/kg immediately upon 
completion of hemodialysis session

• 17 blood samples drawn in 8 pts

• Blood flow rate: 200ml/min and dialysate 
flow rates at 300ml/min

• F50 dialysis filter used

Manley et al. KI 2003;63: 1072-1078



Gentamicin in Slow Daily Dialysis

Manley et al. KI 2003;63: 1072-1078

70.5% + 19.3% of administered 
dose was removed by dialysis



Gentamicin in Slow Daily Dialysis

Manley et al. KI 2003;63: 1072-1078

Few limitations:

•Single dose study: ie. not at steady state

•SA of dialyzer was smaller



What do we do?

• Gentamicin/Tobramycin 1-1.5mg/kg dose 
at the end of every 2nd HD session or 
every HD but have never really used 
longer than 2-3 doses

• Vancomycin 1g at the end of every 2nd HD 
session or every HD - will do levels.

• Ancef 1-2g at the end of every HD session



Bone Metabolism



Control of Serum Phosphate

Mucsi et al. KI 1998;53:1399-1404



How much Fleet How much Fleet ®® or P tablets?or P tablets?

• 1.748mmol of Phosphorous in Fleet® enema 

• So 90 ml of Fleet® = 157.32mmol of 

Phosphorous

• If you add 90 ml to 5L bath then really adding 

157.32 mmol of Phosphorous to 5L bath =  a 

Phosphorous concentration of 31.46mmol/L

• With a 1:45 dilution (31.36/45) we get a final 

concentration of 0.70mmol/L of Phosphorous. 



How much Fleet How much Fleet ®® or P tablets?or P tablets?

• 16 mmol of Phosphorous in one Phosphate 
Novartis® Tablet 

• So 10 tabs  = 160 mmol of Phosphorous

• If you add 10 tabs to 5L bath then really adding 
160 mmol of Phosphorous to 5L bath =  a 
Phosphorous concentration of 32 mmol/L

• With a 1:45 dilution (32/45) we get a final 
concentration of 0.71mmol/L of Phosphorous. 



Coronary Calcification Progression

Yuen et al. NDT 2006;21:1407-1412



Vitamin D levels before and after conversion to NHD

Nessim et al. KI 2007;71:1172-1176

n = 35



Quality of Life



QoL & Illness Intrusiveness in PD vs NHD

Fong et al. CJASN 2007;2:1195-1200



QoL & Illness Intrusiveness in PD vs NHD

Fong et al. CJASN 2007;2:1195-1200



QoL & Illness Intrusiveness in PD vs NHD

Fong et al. CJASN 2007;2:1195-1200



Fong et al. CJASN 2007;2:1195-1200

QoL & Illness Intrusiveness in PD vs NHD



Cost Utility of Home NHD vs Conventional HD

McFarlane et al: KI 2003:1004 – 1011



Pregnancy



Successful Pregnancies on NHD

Barua et al. CJASN 2008;3:392-396



Vitamins and Pregnancy

• Folate recommended from ~1-2 mg daily

• 1 mg folic acid in Materna

• 1 mg x 2 tabs Replavite daily = 2 mg

• Total folic acid = 3 mg daily

• Some women took additional folic acid

Stover J et al. Adv Chronic Kidney Dis. 2007 Apr;14(2):212-4.

Reddy SS et al. Adv Chronic Kidney Dis. 2007 Apr;14(2):146-55.



Mortality Data



Survival among NHD Patients

Pauly et al NDT 2009;24:2915-2919



So what is pharmacySo what is pharmacy’’s role?s role?



Medication ReconciliationMedication Reconciliation

• Patients are seen during training sessions (6-8 
weeks)

• Patients are seen in a multidisclipinary clinic-
about q2-3 months

• DRUG COVERAGE
– EAP (formerly Section 8 program)

– Compassionate use of medications

• Dosing of Drugs
– antibiotics



CQI for the NHD ProgramCQI for the NHD Program

• Development of CQI indicators
– Meet quarterly

• Development of RN dispensing policy-
Delegated Controlled Act 
– Antibiotics-cefazolin, tobra, vanco

– Sodium citrate/heparin

– Calcium polystyrene

– Iron 



SummarySummary

• NHD Patients have decreased Uremic 
signs and symptoms

• NHD patients are on very few medications

• Pharmacy’s role is unique

• Multidisciplinary care is fundamental


