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No Real Difference in Outcomes of PD and HD 

Patients with ESRD: US, Canada, Holland 

USRDS 2012: survival using propensity-

matched modality data by race & diabetic 

status 

Selection Bias: Survival in Ontario Registry for 

PD and HD pts who had received at least 4 mths 

of predialysis care & started dialysis electively, 

as outpatients. (Quinn et al: J Am Soc Nephrol. 2011 

22:1534 



Decline in Mortality Over Time: 

USRDS 2017 



PD Mortality By Time of Start USRDS 2017 



What Drives the  Improvements in 
PD Outcomes? 

Decrease in peritonitis rates 

Decrease in exit site infections 

Better management of infections 

Improvements in catheter placement 

Better understanding of the “dose” of dialysis 

Better management of ultrafiltration 
(icodextrin, understanding U/F failure, etc) 



GLOBAL COSTS: PD vs HD 
 (Lee: AJKD 40,611,2002; Shih: KI 68:319, 2005)  
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2017 Annual Data Report 

Volume 2, Chapter 3 

USRDS 2017: Total Medicare ESRD expenditures 

per person per year 2004-2015  
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Urgent Start PD 
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Catheter Insertion 

• Who should place the PD catheter? 

   Expert personnel 

   Gold finger!!  
Surgeon 
 Invasive 

Radiologist 
Nephrologist 

GP  
Nurse  



Surgical  
 Laparoscopic  
percutaneous 

 

Different methods of catheter 
insertion 



Using not a rigid instrument 



It would be the consequences 
leak & ... 



Contents of the Quinton insertion kit: #11 scalpel, 10-cc syringe, 18-
gauge introducer needle and 10-cc syringe, J/straight guidewire, 16-

French Pull-Apart introducer, Swan neck curl cath, double-cuffed 
PD catheter, beta-cap adapter, cap, clamp 

Pull Apart Kit could help us to  bed side emplacement  

Of  catheter without general anesthesia 

 



Gentle Insertion 



Gentle instrumentation 











AKI 

The most important question in the 
management of ARF probably relate to: 

 

 Modality selection 

 Dialysis dose 

 Adequate start and stop 

 Consequence on residual renal function 







What Nephrologists do is not that 
they think!!! 

In 2009 a survey by George 

    55% of the Nephrologists felt that PD was a 
suitable modality for AKI patients , but only 
22% were actually using the modality.!!!!1 

  

 PD was used in ∼46% in Asia-Pacific/Australia 
regions and  lesser in Europe18.9 and North 
America, 12.2%, respectively. 

  



 Gaiao et al.’s survey 

Amongst delegates at 3 major dialysis 
congresses, found that  

36% felt PD was suitable for AKI in the 
intensive care unit (ICU); however, only 

 15% actually practiced it 

 

When it came to treating AKI in the wards, 
more than 50% felt it was suitable . 





EBP Vs PD in AKI 

 Acute PD  is practiced by physicians from Asia 
compared to those from Europe and North America 

 

 Cost and available resources are major issues 

 

 PD does not require electricity nor does it use 
expensive machinery or consumables 

 

 George et al. noted that acute PD costs half that of 
hemofiltration  





Uchino et al 

In a study involving 54 nephrology centers 
distributed over five countries. 

  
 CVVH were the major methods used in patients with 

ARF in almost 80% of services, while PD was used in 
3.2% of these centers and intermittent HD in 16.8% .  
 

 In Latin America, particularly in Brazil, PD was used in 
23% of patients with ARF and in Europe in 21% . 
 

  Peritoneal dialysis for ARF still constitutes the 
mainstay of therapy in many developing countries .  
 



EBP Vs PD in AKI  

 Furthermore, PD use to treat AKI is limited to small 
children in many countries, especially in Western 
countries. 

 

  Contributing factors include the development of 
efficient and easy-to-place central venous catheters 

 

 The expanded use of CRRTs  and  slow extended daily 
dialysis in  these countries 

 

 The perception that PD offers inferior care  

 

 









But when this came to market PD lost its patients and loose the game to HD 





Survival Curves by Modality and Access Type 
 

Perl J et al. J Am Soc Nephrol 2011;22:1113-1121. 

 
 



EBP Vs PD in AKI  

• When comparing the overall risk of each type of 
therapy for ARF, there are marked differences between 
CVVH, CVVHD, HD and PD.  

 

• The blood treatment therapies have a significant risk 
of septicemia, low flow from blood access, 
hypotension, membrane clothing and bleeding. 

 

•  PD therapy includes risk of PD catheter outflow failure, 
leak, hyperglycemia and asymptomatic peritonitis.  

 



Developing vs Developed 
 countries 

 

The etiology of AKI varies in developed 
and emerging economies 

Much more Hypercatabolic 

In western countries 
 

 





PD for ARF 







Gaiao et al.’s survey  
PD dose 

 Indeed, 66 – 70% of practitioners professed uncertainty 
regarding the appropriate PD dose. 
 

  Even among those who did use PD for AKI, 37 – 52% were 
uncertain of the appropriate dose  
 

 In published studies, weekly Kt/V’s have ranged between 
1.8 and 5.6 and fluid volumes have varied from 13 – 70 L 
per day 
 

 This is likely related, at least in part, to a lack of definitive 
data and/or consensus guidelines. 
 





Dose of PD in ARF 

We know that hyperkalemia, acidosis, and 
massive fluid overload need to be treated 
first.  

 

Then the dose and importance of removal of 
small molecules or larger molecule clearances 
should be addressed.  

 

 

 



Dose of PD in ARF 

Weekly urea clearances 

Kt/V of 2.1   ‘minimum’  dose 

Kt/V of 3.43 ‘maximum’ dose  

Kt/V of 4.13  no extra benefit 

 

Higher small-solute clearances may be 
necessary for those patients with more 
complex septic and catabolic illnesses 



Different PD regimen in ARF 





8 hours, 5 days/week 

8 hours, 7 days/week 



 

The dose of dialysis in AKI  
 



Dialysis Dosage & pts survival  
    By  no dialysis, mortality is 

     close to 100%. 

 

     Increasing  dosage improves 
survival 

 

     Beyond a certain threshold,  
increments in dialysis dose will 
not improve patients survival   

 



Is PD adequate in acutely ill ARF 
patients 

Most of the studies that have evaluated PD in 
hypercatabolic ARF reported PD as having 
adequate and satisfactory control of fluid and 
metabolic derangements.  
 

However, they have major limitations  
small sample sizes, 
  inadequate measurement of catabolic status,  
  lack of apropriate measurements of dialysis 

adequacy 
 





 :Conclusion 
TPD produced higher solute clearances  in less time with greater protein loss.  
CEPD just fell short to meet dialysis adequacy standard.  

 
However, both TPD and CEPD are reasonable options for mild-moderate  

hypercatabolic ARF.  
 
Kt/V appropriately estimates solute removal in PD. 



Hypercathatabolic renal failure 

Patients were  grouped into mild, moderate 
and severe hypercatabolic according to the 
severity of catabolism as estimated  by the 
excess urea appearance rate (UNA) (vide infra) 

 

  Patients with mild-moderate hypercatabolic 
ARF  (excess UNA, above the dietary nitrogen 
intake up to  12 g/day) were randomized in 
the trial.  



Hypercathatabolic renal failure 

Patients with any of the following conditions 
were excluded:  

Inadequate instability (systolic blood pressure < 80 mm Hg) 

Pulmonary edema 

Severe metabolic acidosis (blood pH <7.2  and plasma bicarbonate <14) 

Excess UNA more than 12 g/day (severe 
hypercatabolic renal failure) 



 
Criteria for effectiveness! 

Weekly Kt/V > 2 and Creatinine clearances > 60 
L  











Comparing PD with CVVHDF 
open-labeled, randomized trial compared PD with CVVHDF  
 
 Urea and creatinine clearance was higher with CVVHDF than PD.  
 
 PD showed better control of acid-base 
 
 Fluid correction was faster with CVVHDF. 
 
 Similar result  for hyperkalemia and hemodynamic instability. 
 
 PD was  cost-effective as compared with CVVHDF 
 
 Mortality 84% in CVVHDF versus 72% in PD  (P = 0.49). 

 
 George J, Varma S, Kumar S et al. Comparing CVVHDF and  PD in Critically ill patients with acute kidney injury: a 

pilot study. 
 Perit Dial Int 2011; 31: 422–429 

 
 
 
 

 
 
 
 









Clin J Am Soc Nephrol 7: 887–894, 2012 



Clin J Am Soc Nephrol 7: 887–894, 2012 





Limitations 

The limitation of this study was that the 
results were not presented according to 
intention to treat.  

 

Patients who changed the dialysis method 
(from HVPD to HD) were excluded to survival 
analysis. 



Conclusions 

High-volume peritoneal dialysis is effective for 
a selected AKI patient group, allowing 
adequate metabolic and fluid control. 

 

 Age, sepsis, and urine output as well as 
nitrogen balance and ultrafiltration were 
associated significantly with death. 

 
                                                                 Clin J Am Soc Nephrol 7: 887–894, 2012 



Most important Review Article  
2013 

 

 

Use of Peritoneal Dialysis in AKI: A Systematic 
Review 

  
• Chang Yin Chionh,*† Sachin S. Soni,*‡ Fredric O. Finkelstein,§ Claudio Ronco,*| 

and Dinna N. Cruz|  

 



Study Selection  
 



Distribution of studies included for review  
 



.  
Effect of renal replacement therapy modality on 

mortality in patients with AKI grouped by study design 



Conclusion & Discussion  

We had three main findings. 
 
  First, there is a paucity of good-quality data, with only 

four relatively small RCTs. 
 

  Second, pooled analysis of 11 studies showed no 
difference in mortality between PD and EBP. 
 

  Third, reporting was poor regarding PD dose and other 
important outcomes, such as renal recovery and PD-
related complications.  
 





































PD cost in Iran 
Until recently, the cost of healthcare in the 

Iran consumed almost 6.4% of the GDP 

 

The cost of PD comparing HD now in Iran is 
20% more expensive. 

 

430,000,000 as compared with 350,000,000 
Rials        US$  12,500  vs  10,150 for HD 

 

12  years ago it was reversed 



    poster presentation  7th EuroPD meeting; Prague, Oct 2005 



Economy of RRT Modalities in Iran 
(Hemodialysis vs. Peritoneal Dialysis)  

Authors: Farhang ZangnehH., Manbachi M., Najafi I., Mehran Nikoo H., Keyvani 
M. 

 

Convince the Ministry 



Weekly Price of PD in ICU 
 IRAN 

• 300 ml/min * 60 min = 18000 ml = 9 * 2L Bag  

 

• 9 * 2L Bag/1h * 30000 Tuman =  270,000 / 1h 

 

• 270,000 * 10h = 2,700,000 Tuman/ session 

 

• 2,700,000 * 7 days = 18,900,000 Tuman/week 

 



Schematic representation of the 
CFPD system 
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 انشاء الله موفق باشید











CONCLUSION 
 • PD to treat patients with AKI provides an acceptable 

form of treatment. While PD is not used commonly 
in the developed world to treat patients with AKI, 
recent studies have suggested that outcomes with 
PD are as good as with extracorporeal RRTs. 
Certainly, in the developing world, there are major 
advantages for PD to manage patients with AKI. 
While the guidelines presented above focus on 
optimal treatment algorithms, it is important to 
keep in mind that treatment patterns need to be 
developed in accordance with individual patient 
needs taking into account the available resources 
and hospital environment. In low-resource settings, 
flexibility and appropriate adjustments in treatment 
patterns may need to be made.  



conclusion 

• In conclusion, while waiting for better, 
multicenter comparative studies, there are 
many patients with acute kidney injury that 
may benefit from continuous, gentle         
affordable and efficient peritoneal dialysis.  

 



 
 Conclusions  

 
There is currently no evidence to suggest 

significant differences in mortality between 
peritoneal dialysis and extracorporeal blood 
purification in AKI.  

 

   There is a need for good-quality evidence 
in this important area.  

 





 

Cost of Peritoneal Dialysis and Haemodialysis 
Across the World 

Akash Nayak Karopadi, Giacomo Mason, Enrico Rettore, Claudio Ronco 

 Nephrol Dial Transplant. 2013;28(10):2553-2569.  
 



2005 



Lessons from PD/AKI Data 

PD is as effective as HD or CVVH to treat 
critically ill AKI patients 

 

Nephrologists can place catheters in these 
patients at bedside successfully 

 

Catheters work well if used right after 
placement – even with large volume PD 
cycling 
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