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Overview
1) General aspects 

of DOPPS
2) Facility based 

analysis
3) High hemoglobin
4) Coumadin use
5) Summary and 

conclusions



• DOPPS is supported by scientific research 
grants from Amgen (since 1996), Kyowa 
Hakko Kirin (since 1999, in Japan), Genzyme 
(since 2009), and Abbott (since 2009) without 
restrictions on publications

Dialysis Outcomes and Practice 
Patterns Study (DOPPS)



• Longitudinal observational study of HD 
patients and  practices in 12 countries

• Conducted in four phases: I (1996-2001); II 
(2002-2004); III (2005 – 2008); DOPPS IV 
(currently ongoing)

• Represents ~ 70% of the global HD population

• Wide variety of data collected both from health 
care providers and patients

• Goal: Identify HD practice patterns associated 
with improved outcomes to improve patient 
longevity

More than a decade of DOPPS



Key Points
Ho: Large differences in survival 
between country & facilities partially due 
to variations in modifiable facility 
practices

Improvements in
HD Practices

Improved Patient 
Survival



DOPPS:
A Facility Practice-Based Study

Patient 
Demographics

Patient 
Comorbidities

Practice Patterns

+

+

Patient Outcomes
• Mortality
• Hospitalization
• Vascular access
• Quality of life

Goal: Live longer – Live better!

+



DOPPS Impact: Annual 
Publication Totals, 1999-2010

No. of Manuscripts

As of 5/13/10 . Count for 2007 includes two special issues, ISHCOF (13 papers) and J Nephrology 
Social Work (6) ; 2004 count includes AJKD supplement (10 papers).

Total: 137 papers 
published 

(106 peer-reviewed) 

In Press

Submitted





Strippolli et al, JASN 15: 411-419, 2004



RCT’s 

Observational
studies

Case 
control
studies

Case
reports

Experience
and 

anecdotes

Ignorance

Desired evidence baseActual evidence base

Nephrology’s Dilemma





Can Principles of Randomization be 
Used in Observational Studies?

• Observational studies have problems with 
Treatment by Indication Bias
– e.g. treatment is given to sicker patient and 

sicker patients have higher risk of death
• DOPPS observes large differences in 

practice patterns
– e.g. 20% vs. 80% of patients on Vitamin D



• When the average treatment patterns differ 
substantially among facilities (adjusted for case 
mix), this may be due to physician preferences

• Patients usually select dialysis facilities by 
factors independent of their own medical 
condition – e.g. by proximity from home

• Patients may be “assigned quasi-randomly” to 
the treatment preferences of their facility

Can Principles of Randomization be 
Used in Observation Studies?



Facility-Level Analyses

• We assign the practice (e.g. % of patients on 
treatment X), not the treatment received, and use 
patient-level outcomes and adjust for both 
patient-level characteristics and other facility-
level practices

• These models are not subject to the limitations 
of many ecologic analyses

• Despite advantages of our practice pattern 
approach, causality cannot be proven
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Patients Prescribed Vitamin D Have Lower 

Mortality?

p=0.39 p<0.0001

DOPPS I, II, and III (n=38,066). In time-varying model, vitamin D prescription was updated at 
each reporting interval.  Adjusted models account for age, gender, race, years on ESRD, year 
of study enrollment, diabetes, catheter use, 14 summary comorbid conditions, calcium, 
phosphorus, iPTH, dialysate calcium, albumin, hemoglobin, and facility clustering, and are 
stratified by region.

p<0.0001p<0.0001

Tentori et al. NDT 24; 963-972: 2008



Baseline Patient Characteristics

Characteristic
No Vit D
(n=3,194)

Vit D
(n=4,096)

Age (years) 61.5 60.7**

Male (%) 55.2 54.4

Black race (%) 27.4 41.2**

Years with ESRD 1.6 2.9**

AV Fistula (%) 19.7 28.1**

Graft (%) 31.8 42.9**

Catheter (%) 48.5 29.0**

Cerebrovascular 
Disease (%) 19.7 18.0

*p<0.05, **p<0.01  Initial cross-section of US patients in DOPPS I, II, III

Characteristic
No Vit D
(n=3,194)

Vit D
(n=4,096)

CHF (%) 46.7 45.5

Hypertension (%) 84.3 87.1**

Lung disease (%) 15.4 13.4**

Psych disorder (%) 27.9 23.5**

PVD (%) 29.4 26.6**

Prior 
parathyroidectomy (%) 1.7 3.3**

Other non-significant covariates tested: CAD, cancer, diabetes, and recurrent 
cellulitis

Patients treated with Vitamin D have characteristics that 
are associated with lower mortality.



Vitamin D* Prescription Varies 
Widely Among Facilities, by Country 
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* Intravenous or oral vitamin D.  DOPPS I, II, and III. 

Percentile

95th

75th

25th

5th



1.001.00

0

0.2

0.4

0.6

0.8

1

1.2

Unadjusted Facility % Adjusted Facility %

H
az

ar
d 

R
at

io

Patients in Facilities Prescribing More 
Vitamin D Have No Survival Advantage 

p=0.63

DOPPS I, II, and III. Adjusted for age, gender, race, years on ESRD, year of study enrollment, 
diabetes, catheter use, 14 summary comorbid conditions, calcium, phosphorus, iPTH, dialysate 
calcium, albumin, and hemoglobin, are stratified by region and account for facility clustering.

All-cause Mortality per 10% More Patients on Vitamin D in a 
Facility

p=0.67





Figure 1: Mean ESA dose and Hgb level



Conclusions



• Over a decade of longitudinal DOPPS data
• Multiple, representative cross-sectional cohorts
• Portrays country-specific results, trends in 

demographics, comorbidities, labs, and 
medication use

www.DOPPS.org/AnnualReport

The First International
DOPPS Annual Report 



D    PPS
Dialysis Outcomes and Practice Patterns Study

Hemodialysis Patients Who Maintain 
Higher Hemoglobin Concentration 

without ESA Treatment

David A Goodkin1, Jennifer L Bragg-Gresham1, Bruce Robinson1, 
Christian Combe2, Richard Fluck3, David Mendelssohn4, Tadao Akizawa5, 

Ronald L Pisoni1 and Friedrich K Port1
1Arbor Research, Ann Arbor, MI, United States; 2Centre Hosp Univ de Bordeaux, France; 

3Derby City Gen Hosp, United Kingdom; 4Univ of Toronto, Canada and 
5Showa Univ Sch of Med, Tokyo, Japan.

(manuscript in preparation)



Epoetin requirements predict 
mortality in HD patients

Zhang, Y et al. AJKD 44; 868-876: 2004.

In contrast to conventional wisdom, this study suggests that epoetin dosing
requirements could provide important prognostic information beyond
that predicted by hematocrit alone.





D    PPS 
Anticoagulation

and atrial fibrillation



Anticoagulation in ESRD

• Indicated for treatment and prevention of 
thrombosis, embolism and atrial fibrillation in 
the general population

• Few if any studies support the benefits of such 
therapy in dialysis patients
– Yet, 30% take aspirin
– Up to 25% take coumadin, but 4 studies 

demonstrate no benefit in preventing thrmbosis on 
HD access 

– A number of small studies suggest harm





FMCNA

• N = 41425
• 8.3% on coumadin, 10.0% on clopidogrel, 30.4% 

on ASA
• Control group = 24740 on none



Coumadin HR 1.27, CI 1.18 – 1.37
Clopidogrel 1.24 (1.13-1.35)
ASA HR 1.06 (1.01 – 1.11)





Atrial Fib in ESRD
(UpToDate accessed Feb. 16, 2010, last update August 2009)

• Most clinicians have been reluctant to administer 
prophylactic anticoagulation therapy for chronic AF 
in dialysis patients. Furthermore, the benefits versus 
risks have not been accurately determined. 

• Thromboembolic risk is increased, but so is bleeding 
risk.

• It is reasonable to consider warfarin in those with 
low risk of bleeding and additional risk factors for 
thromboembolism (eg. CHF, prior TE), like in non-
dialysis patients.





FMCNA

• 48825 patients
• 4.5% had atrial fib (2193)
• 1671 were included

– 44.7% were on coumadin
– 11.4% clopidogrel, 37.3% on ASA
– 14.3 were on coumadin plus one other agent
– 28.7% were on no OAC or APA



Compared with nonuse, 
warfarin use associated with 
a significantly increased risk 
for new stroke (HR 1.93; CI 
1.29 – 2.90)

Does warfarin decrease
stroke risk?



This suggests a dose response relationship between degree of anticoagulation 
and new stroke in patient on warfarin.





Atrial fib in DOPPS

• 17,513 randomly selected patients
• 2188 had AF (12.5%)
• Compared with patients without AF at 

enrollment, AF at enrollment was positively 
associated with all cause mortality and stroke 
(HR = 1.28, CI 1.01 – 1.62)



Figure 1: Prevalence of Diagnosed Atrial 
Fibrillation among HD Patients, 

Stratified by Region and Age





V Wizemann et al. Kidney Int. 77:1098-1106, 2010



DOPPS: A fib in HD

• The risks and benefits of anticoagulation have to 
be carefully weighed on an individual basis. 
Additional studies (including RCT’s) to evaluate 
the safety and efficacy of treatments for dialysis 
patients with A fib are indicated.



Coumadin use at HRRH 
(HD, N=~300)

• Coumadin for atrial fibrillation = 33
• Coumadin for line patency = 9
• Coumadin for other uses = 6
• Fragmin for line patency = 5
• No patients are on both fragmin and coumadin
• Patients with atrial fibrillation not on coumadin = 

3 (we think)
– DR (calcyphylaxis), PM (past GI bleed), MR (fall risk)



Conclusions re coumadin
• Based on all this observational data:

– should there now be an RCT?
– Does HRRH use too much coumadin for A fib 

and/or for CVC patency?
• In the meantime, is this observational data enough to 

cause a change in practice?

• In a discipline like nephrology, what is the 
relative role of observational studies versus 
RCT’s?

• How can we generate more and 
better evidence?



Conclusions about DOPPS

• DOPPS IV is ongoing
• New statistical methods make observational 

studies like DOPPS more similar to RCT’s
• Well done observational studies can contribute a 

lot to a discipline like nephrology 
• Further DOPPS expansion is limited only by 

funding (more countries, PD, CKD)
• DOPPS data can be examined locally to improve 

quality of care and outcomes
– High Hb vs high ESA doses
– Coumadin utilization




