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Disclosure of interest

• I am a skeptic of claims of benefit

• I know little about hemodialysis

• I am a paediatrician

• My father was on hemodialysis• My father was on hemodialysis



Standard EBM/Guidelines framework: 

PICO

• Population
– Stage IV cannot/do not want a kidney transplant

– HD the preferred option 

• Outcome
– What problem are we trying to fix?– What problem are we trying to fix?

– Why are we here in Paris?

• Intervention/Comparator
– >3 versus 3 per week

– >3-4 hours versus 3-4 hours per week

– Home versus satellite/in centre



OUTCOMES

What problems are we trying to fix



Outcomes: 

survival in children



Outcomes: 

survival in children

• No improvement since the 1980s

• 25% of children are dead within 20 years

– Similar to non-cure rates for childhood leukaemia– Similar to non-cure rates for childhood leukaemia

(that are improving)

• HD confers 80% excess hazard for early death 

compared with kidney transplantation



Quality of life

Utility 0-1, 0 equivocal about life or death, 1 perfect health



Quality of life

Kidney Disease Questionnaire

Renal-specific multidimensional

0-7, high is good0-7, high is good

Sickness Impact Profile

Generic measure

0-100, low is good
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Life on hemodialysis
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Life on hemodialysis
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Outcomes on hemodialysis
Unique in healthcare

• Poor, largely unchanged, survival

– 15% mortality per annum

• 0.6 utility

– Disutility of CKD– Disutility of CKD

– Disutility of the treatment

• Chronic health state and treatment

• Patient preferences particularly important

• … but it is also life saving



Beware residual confounding

INTERVENTIONS 

Beware residual confounding

Beware surrogates

Frequency, dose, location



Observational studies: ANZDATA 





Observational (Exploratory)

studies in CKD

• The ‘Perfect Storm’ for bias 

– POWER: Low type II error (random error)

• Large routinely collected registries (DOPPS, ERA, ANZDATA, 
USRDS…)

• Frequent end points• Frequent end points

• Exposure (type of HD) and outcome (death) measured in all

– PLACE: High type I error (systematic error)

• Selection bias – good prognosis patients receive more 
intensive dialysis

• Confounders not measured, misclassified or incompletely 
adjusted for

• Multiplicity of analysis (within and across registries)



HRT – Nurses health study: 2001 



The authors’ conclusion



The authors’ conclusion



HRT – WHI trial : 2002 





Frequency/duration/location RCTs

Exposure Trial N Intervention Comparator Primary 

outcome

frequency + 

duration + 

location

Culleton, 2007 52(51) Nocturnal home 6x/week 

for 6 hours (30-48 hours)

3x week

‘conventional’ 

(10.5-13.5 hours)

6 month change in 

LVM 

mostly 

frequency

FHN, 2010 245

(185)

6x week (1.5-2.75 

hours)Kt/V 0.9 (2.6 Kt/V and 

3x week (2.5-4 hours) 

Kt/V 1.1(3.6 Kt/V and 

12 month change 

in death/LVM and frequency (185) hours)Kt/V 0.9 (2.6 Kt/V and 

10 hours)

Kt/V 1.1(3.6 Kt/V and 

13 hours)

in death/LVM and 

death/SF36 

frequency + 

duration + 

location

FHN Nocturnal, 

2011

87(76)

*

Nocturnal home 6x/week

for 6 hours (mean 30.8 

hours)

3x week in-centre for 

4 hours (mean 12.6 

hours)

12 month change 

in death/LVM and 

death/SF36 

+ HEMO





HrQol outcomes



PHC 0-50, high is good



PHC 0-50, high is good



Risk of bias

• Low but

- self-reported unblinded HrQoL measures 

- imprecise

- missing outcomes data- missing outcomes data

- surrogate only 
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No validated surrogates in CKD
JAMA 1999;282:771-778

Calcimimetics +/- - ? Ca/P/PTH    CV/fractures

Statins + - - Chol/LDL     CV death

EPO   + - - LVM CV death 

Hemo dose + ? ? LVM CV death



Conclusions

• We have a major problem

– High mortality, low utility health state

– Low utility intervention

– Non dialysis co-interventions spectacularly 

unsuccessfulunsuccessful

– Reliance on observational and/or surrogate endpoints



Conclusions

• We have a major opportunity

– Duration (Fxt) trials appear promising

• 10mmHg reduction in SBP/15g reduction in LVM/very small 

?imperceptible benefit in HrQol

– Location per se unlikely to be important for survival 

gainsgains

– Flexibility to incorporate patient preference is critical 

(probably more important than frequency or time)

– International large scale RCT with clinical, HrQol, and 

economic endpoints are required


