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v Global burden of chronic kidney disease continues to 
increase, so does the need for a cost-effective  RRT

v Patient outcomes with peritoneal dialysis are comparable to 
or better than those with hemodialysis, and PD is more cost-
effective. 

v These benefits have not, however, always led to increased 
utilization of peritoneal dialysis



World distribution of PD for RRT





Changes in the worldwide epidemiology 
of peritoneal dialysis

vUse of this therapy is increasing in some countries, including 
China, the USA and Thailand, but has proportionally 
decreased in parts of Europe and in Japan.

v The variable trends in peritoneal dialysis use reflect the 
multiple challenges in prescribing this therapy to patients. 







Changes in the worldwide epidemiology of 
peritoneal dialysis

vEach country has unique factors that will determine 
the areas that must be prioritized to improve the 
availability and effectiveness of peritoneal dialysis. 

vThe three main areas that could facilitate such 
improvement are :



Factors that could improve access to and expertise in 
peritoneal dialysis

Organization of health care
v Implementation of PD first  or PD favored policies
v Setting of targets for PD use as a proportion of total dialysis
v Improvement of infrastructure in rural and developing areas 

Financial Incentives
vGovernment reimbursement policies
v Fee-for-service payments to private centers for managing patients on PD
v Insurance coverage
v Penalties when targets for PD use are not achieved

Research and education
v Training and education networks for PD
v Research aimed at improving the PD technique



PD-First Policy





In Hong Kong

81%  PD

Highest prevalence of PD in the world

The PD first' concept ≈> Three Decades







Actual process of running PD first policy in Thailand



Treatment of ESRD should provide the following

1)      The best possible patient outcomes
2)      The maximum medical, social, economic, and   

psychological rehabilitation
3)       Few ill effects 
4)       The highest possible quality of life
5)       Excellent patient compliance
6)       Maximum opportunity for employment and education
7)       Maintenance or "repair" of family dynamics 
8)       The least possible stress on patients, families, and the 

health care team



Quality of Life
“We should place the highest value 

not on living, but on living well.”
Socrates

Given the similar survival data between HD and
PD, quality of life (“living well”) has become
increasingly important in patients choice of dialysis

Patients often favor PD due to:
Ø Flexibility of schedule,
Ø Ability to perform dialysis at home, 
Ø Ability to dialyze while sleeping



Conventional Center Dialysis



Home Dialysis



Peritoneal Dialysis in 2019
ØIs a cost-effective,

ØHome-based therapy, 

ØSignificant advantages  particularly, regarding 
quality of life,

ØEarly patient outcome is at least similar to HD
(Waldum-Grevbo et al., 2015)



Peritoneal Dialysis in 2019
v Despite these benefits, only a small number of dialysis patients 

receive PD, in Europe about 13% and in the USA about 10% 

vThis discrepancy is in part explained by limitations of PD

ØInfectious complications, mainly peritonitis,
ØThe PD fluid induced deterioration of the PD membrane 
ØLead to PD function deterioration and technique failure.

(Kramer et al., 2018)



Peritoneal Dialysis in 2019
vAs with hemodialysis, the uremic toxin and water removal capacity 

is far below physiological renal function.

vPatients require strict dietary control and pharmacological treatment, 
but the vast majority of patients are salt, fluid, and toxin overloaded.

vDietary phosphate and sodium contribute to high blood pressure 
CKD mineral bone disorder, and cardiovascular disease (CVD)             
(Ortega and Materson, 2011) 

vMortality rates of both hemodialysis and PD patients are 40-fold 
higher compared to the age-related healthy population                      
(de Jager et al., 2009)



PD The Most Healthy Start

دیالیز صفاقی سالمترین روش درمانی برای شروع





PD a bridge to kidney transplantation

دیالیز صفاقی پلی برای پیوند کلیھ
Iraj Najafi

PD congress Kish 
Jan 2015



پلھای مطمئن 



پلھای ترسناک 



پل ھای خوف آور



پلھای خطرناک 



پلھای دل و روده درار



پلھای زور بھ  خود بیار



دیالیز صفاقی پلی مطمئن بسوی پیوند



Impact of Dialysis Modality on Kidney 
transplantation outcome

Iraj Najafi
Rasht 2016









Association of pretransplant dialysis modality with post-transplant outcomes in the entire 
study cohort. 

Miklos Z. Molnar et al. CJASN 2012;7:332-341

©2012 by American Society of Nephrology



Association of pretransplant dialysis modality with post-transplant outcomes in the 
propensity scores matched cohort. 

Miklos Z. Molnar et al. CJASN 2012;7:332-341

©2012 by American Society of Nephrology



HR (and 95% CI as error bars) of all-cause mortality of patients treated with PD before 
transplantation compared with patients treated with HD (reference) in a different subgroup of 

patients using multivariate fully adjusted (case mix, MICS, and transplant ...

Miklos Z. Molnar et al. CJASN 2012;7:332-341

©2012 by American Society of Nephrology





April 2005 Shafa PD Research Center

Growth of PD patient in IRAN
(1995-2007)
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April 2005 Shafa PD Research Center
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improvement  of

Peritoneal Dialysis

in  the   Country 

(Quantity and Quality)



A Comprehensive  
Computerized Registry System 
Designed for Peritoneal Dialysis

Shafa Peritoneal Dialysis Research Center    

P.Hatamizadeh, I.Najafi

2004



November 2011
Dr A Shojaee



April 2005Shafa PD Research Center



International papers by year
PD in Iran





47.7%

48.8%

3.5%

HD
PD
Tx

RRT in IRAN 2007
Total of patients : 32686



Different ESRD Modalitis in IRAN (2011) 

Transplant patients                   17000
Hemodialysis patients 19500
Peritoneal dialysis patients 1560
Total number of ESRD patients  38060
ESRD Prevalence (PMP)                     507.4    
PD Penetration/ Dialysis 7.4%
PD Penetration/ ESRD 4.1%
PD Prevalence/PMP 20.8%



%۴٩٫۵  2.6 %

47.7%
HD

PD

Tx

RRT in IRAN 2017
Total of patients :64324



Transplant patients                   32000
Hemodialysis patients 30700
Peritoneal dialysis patients 1624
Total number of ESRD patients  64324
PD Penetration/ Dialysis 5.2%
PD Penetration/ ESRD 2.6%
PD Prevalence/PMP 20.3%

May 2017



Latest Report (2016)

IRAJ NAJAFI
2017

MAY 2017



(1995-2016) 

MAY 2017
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Etiology of CKD Before 2012 After 2012
DM 1285 (35.2) 186 (42.2)
HTN 843 (23.1) 134 (30.4)
Unknown 615 (16.9) 47 (10.7)
GN 248 (6.8) 12 (2.7)
APKD 150 (4.1) 17(4.1)
Stone 102 (2.8) 14 (3.2)
Other 217 (6.0) 16 (3.6)
Reflux 78 (2.1) 9 (2.0)
Familial 92 (2.5) 3 (0.7)
Toxin 16 (0.4) 2 (0.4)
Total 3646 (100.0) 406 (100.0)
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Peritonitis
ES Infection
Tunnel Infection
Catheter malfunction
Membrane Failure
Patient`s willing
Mechanial problems
Others
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September 2015

sluggish StagnationFast



What is the probable  reasons for PD 
stagnation in the last 7-8 years (2011-2019)

1) The Price of a single Glucose base solution has 
increased  %800 something not happening in HD&TX 

2) The cost of a patient on  CAPD, is %20 higher  than 
HD, makes no desire in MOH to expand the program

3) Questions regarding the Quality of our solutions?!
4) Local production of PD solutions exclusively by one 

producer with no competitors
5) PD continue to be free of charge for nephrologists and 

nurses with no reimbursement  (the law has not get 
executed) September 2015



What is the probable  reasons for PD 
stagnation in the last 7-8 years (2011-2019)

Could it be due to 
international sanctions 

against Iran?!

The issue that raise by  local producer



PD as a Nauseating Bridges

Due to  international sanctions against Iran the availability pattern of our PD solutions 
.in market is sometimes make  us filling sick



Hope to see 
Iran nuclear deal with the 6 world powers PD as a Safe and Healthy Bridge to TX





با شکوه ترین و بزرگترین موقوفھ جھان 
)ع(بارگاه ملکوتی ثامن الحجج امام رئوف حضرت رضا



Key strategies for facilitating PD utilization
vImplementation of policies and incentives that favor this modality

vProduction and supply of peritoneal dialysis fluid at a low cost

vTraining for nephrologists to enable increased utilization

vEnsure that rates of technique failure continue to decline

v Further growth in PD use is required to enable this modality to 
become an integral part of renal replacement therapy



PD Solutions
2,10,1394





Na 132 mmol/l

Ca  1,25mmol/l

Mg  0,5 mmol/l

Cl  100 mmol/l

lactate 35 mmol/l           ev. 
lactate/bicarbonate

glucose 1,36-4,25 g/dl

osmolarity       347-486

pH 5,2

GDP (degradation products of glucose)

Composition of standard peritoneal 
dialysis solution



How do GDP’s impact on peritoneal membrane function

Glucose

Glucose Degradation Products (GDP’s)

Fibrosis

Angiogenesis

Membrane structural and functional alterations

Heat Sterilisation

Proteins

AGE Formation Modulation of Cell function

Inflammation

Filter Heat



Heat sterilization effect











Membrane characteristics change
with time on therapy

1. Neo-angiogenesis 
2. Vasculopathy
3. Interstitial fibrosis 
lead to ;
ØDecreased ultrafiltration capacity
ØIncrease in the transport rate for small solutes



Adequate 

solute

removal

Adequate 

fluid

removal

Adequate 

patient

comfort

What is Adequacy?



Non-Infectious complications

Pressure 
dependent

Back pain
GERD
Leak

Pleural effusion
Hernia

Hemorrhoids

Catheter 
dependent

Early catheter 
malfunction

Out flow failure
Cuff  extrusion 

Intestinal 
perforation

Time 
dependent

Metabolic 
UF Failure

EPS 

Pathology
dependent

Hemoperitoneum
Chyloperitoneum
Bilousperitoneum



Biocompatible dialysis fluids for
peritoneal dialysis

vThe longevity of PD can be limited by membrane injury, 
which is partly as a result of biologically 'unfriendly' PD 
solutions, which are acidic and consist of high levels of 
glucose and toxic GDP. 

vTo overcome these hurdles, biocompatible PD solutions (i.e. 
with a neutral pH and low levels of GDP or with a glucose-
alternative like icodextrin) have been manufactured with the 
aim of providing patient benefit.



Bicarbonate Vs Lactate 
Solutions







-

Product Description
Dextrose

CaCl2
MgCl2

NaHCO3
Na Lactate

NaCl

Ø Ca and Mg separated from 
bicarbonate during sterilization 
to prevent precipitate formation 

Ø Dextrose separation during 
sterilization results in very low 
levels of GDPs

Ø pH 7.4

Physioneal® Bicarbonate-buffered PD Solution 



Physioneal offers a:
§ physiological pH
§ physiological bicarbonate concentration
§ physiological pCO2

§ reduced level of GDPs

Coles GA., et al., NDT 1998; 13:3165-3171
Mactier RA., et al., KI 1998; 53:1061-1067
McKenzie R., et al., JASN 1998; 9:1499-1506 
Topley N., et al., JASN 1999; 10, 230A (A1169)

Bicarbonate/Lactate PD Solutions

A Natural Solution for a Natural Membrane











Extraneal™ and GDPs 

Ueda et al, 2000 Kidney Int 58: 2518-2524

<Concentration (µM)>

1.36% Glucose Extraneal

Glyoxal 6.2 ±0.5 1.7 ±0.2

Methyl-glyoxal 7.8 ±0.6 1.8 ±0.2

3-deoxyglucosone 47.2 ±4.3 3.5 ±0.4

Total reactive 
carbonyl compounds 64.7 ±8.7 25.7 ±4.1

Extraneal™ contains significantly lower levels of carbonyl 
stress compounds even versus conventional 1.36% glucose 
solution











Physioneal
↓ Infusion pain
↓ Peritonitis
↑ Glycemic control
↑ Appetite
↑ Patient acceptance
No ↓ UF

Clinical advantages of new dialysis 
solutions 

Extraneal
↓ Glucose load 
↑ Glycemic control
↑ UF, control of fluid status
↓ Dyslipidemia
↑ Quality of life
↑ Time on PD

Pecoits-Filho, et al. Kidney Int. 2003;64(suppl 88):S100-S104.
Vardhan, et al. Kidney Int. 2003;64(suppl 88):S114-S123.            

Nutrineal
↓ Glucose load
↑ Glycemic control
↑ Protein intake, nutritional status





UltraLow GDP PD fluid





BIOCOMPATIBLE SOLUTIONS
ØImproved local host defense (Mortier et al., 2003),

ØReduced mesothelial damage (Grossin et al., 2006) 

ØReduced EMT (Bajo et al., 2011), 

Øless peritoneal GDP and AGE deposition, (Mortier et al., 2004)

Øless TGF-β and VEGF signaling, (Mortier et al., 2005)

Ø less submesothelial fibrosis and angiogenesis, (Rippe, 2009)
Altogether resulting in preservation of peritoneal ultrafiltration capacity



BIOCOMPATIBLE SOLUTIONS
ØHigher CA125 effluent concentrations (Haas et al., 2003; Szeto et al., 2007),             a 

putative marker of mesothelial cell viability

ØLower hyaluronic acid and procollagen peptide concentrations, suggesting 
improved peritoneal membrane integrity (Williams et al., 2004)

ØA declining incidence of encapsulating peritoneal sclerosis has been 
associated with low GDP fluid usage (Nakao et al., 2017) 

ØResidual renal function, a major predictor of patient outcome, was better 
preserved (Kim et al., 2008; Haag-Weber et al., 2010; Johnson et al., 2012b)





Ø Free amino group from a 
protein and a carbonyl group 
from a reducing sugar, 
unstable, Schiff base

Ø This base can be rearranged 
to form a more stable
intermediate called an 
Amadori product

Ø Which in the presence of a 
transition metal, is oxidized 
to yield the final AGE









Pathophysiologic effects of AGEs. 
cGMP, cyclic guanosine monophos
eNOS, endothelial NO synthase; 
EPC, endothelial progenitor cell;
O2

−°, superoxide anion; 
ONOO−, peroxynitrite.



• The oxidative stress induced by reactive oxygen species (ROS) is associated with 
atherosclerosis and cardiovascular morbidity in patients with CKD.32

• AGEs increase the levels of ROS33 through activation of NADPH oxidase34 and 
mitochondrial pathways 

• Circulating AGE levels are correlated with RAGE mRNA expression and oxidative 
markers, such as protein carbonyl formation, advanced oxidation protein product 
generation, and lipid peroxidation.36

• Reciprocally, high levels of ROS lead to increased levels of AGEs,37because 
another cause of AGE formation in uremia is the increased oxidative stress 
generated by an imbalance between oxidized glutathione and GSH levels as well 
as changes in antioxidant systems, such as superoxide dismutase 
(SOD)/peroxidase.5

• Furthermore, AGEs have been shown to increase the oxidation of LDLs39—a key 
stage in the development of atherosclerosis.40 Glycated LDLs are, therefore, more 
susceptible to oxidation,41 are less effectively cleared from the circulation, and 
also, promote the formation of antibodies that bind AGEs localized in the vessel 
wall, which amplifies the development of vascular inflammation and 
atherosclerosis.42



The role of Inflammation in PD
vRAGE   ، AGE interaction activates transcription factor NF-κB, 

which leads to gene expression and the release of 
proinflammatory molecules, IL-1α , IL-6, TNF-α

vDifferences in intraperitoneal chronic inflammation, 
particularly IL-6 production , are associated with 
peritoneal solute transfer rate, and strongly associated with 
PD clinical outcomes.



Volume Management
• Volume depletion puts residual kidney function at risk but equally 

volume excess is detrimental.

• Hypertension is associated with worse survival and there is evidence 
from bioimpedance data that over-hydration predicts worse survival.

• In anuric patients daily net fluid removal of <750–1000 ml is 
associated with higher mortality.

• There is evidence that automated PD and icodextrin use can improve
the risks associated with fast peritoneal solute transfer rate.



The  dialysis patient today



Conventional Vs Biocompatible Solutions





Thus, in children 
inflammation, fibroblast activation, epithelial-mesenchymal transition and 
marked angiogenesis, which determines the PD membrane transport 
function could be seen.













Balance PD solution



Balance PD solution



Conclusions:
Increases in peritoneal solute transport rate over time were not associated with peritoneal 
glucose exposure, although a strong and positive association with PD solution glucose 
degradation product content was identified. 



• Neutral-pH, low-GDP solutions resulted in significantly greater urine volume beyond 
6 months and improved preservation of RRF throughout all durations of treatment. 
Peritoneal UF and peritoneal small-solute transport were not significantly different with 
the use of these solutions.



In conclusion, the present study offers in vivo evidence in human biopsies that 
biocompatible solutions are better tolerated by the peritoneum in the medium and 
long term than conventional solutions.
As a result, we suggest that PD should be offered with biocompatible solutions.



• Peritoneal biopsies from patients 
receiving biocompatible solutions 
(a,c,e) showed better mesothelial cell 
preservation, less submesothelial
thickness and hyalinizing vasculopathy
when compared with patients treated 
with conventional fluids (b,d,f).

• Grade 1 hyalinizing vasculopathy
lesions are seen on image b (arrow).

• A clear contrast among mesothelial 
cell preservation is evident on all 
images (a,b,c,d: hematoxylin and eosin, 
×200).

• Immunohistochemistry for cytokeratins
reveals a modified, superficial 
mesothelial cell (arrow) that contrasts 
with the well preserved layer seen on a 
biocompatible patient





Conclusion
We found that longer time being on PD, younger age, and higher UFF 
duration were the risk factors for EPS development.





EPS



EPS



EPS after surgery









Non-Infectious complications
latest report of two centers in Tehran

Centers
Complication

Other StudiesShafa
360 pt

Shariati
138 pt

5-20%9.7%20.2%Catheter  Malfunction 

10-15%5.27%5.7%Hernia

2.2%4.72%6.5%Hemoperitoneum

11%10.5%15.2%Leak

0.7-7.3%2.22%2.9%EPS

Indian J Nephrol. 2011 Apr-Jun; 21(2): 112–115.
Unpublished  Data Shafa PD research center 2014 Dec 



CONCLUSION:
• Both the longer duration of peritonitis and higher D/P Cr, as well as the longer PD 

duration, were risk factors for EPS development.
• Use of biocompatible PD fluid contributed to the decrease in EPS development.



Conclusion: This study, for the first time, showed the feasibility and safety of AD-MSCs in PD patients and the 
potentials for positive changes in solute transport
Further studies with larger samples, longer follow-up, and randomized blind control groups to elucidate the 
most effective route, frequency and dose of MSCs administration, are necessary



Epidemiology
• This entity has a various rate of occurrence 

between 0.7 to 7.3%.

• The highest frequencies are observed in the 
Japanese reports, while very low prevalence is 
seen in United States, Canada, and Europe.

• Its annual incidence in chronic ambulatory 
peritoneal dialysis (CAPD) patients is 0.37 per 
1000 patient years with the male to female ratio 
of 5:2





Biocompatible dialysis fluids for
peritoneal dialysis

vThe longevity of PD can be limited by membrane injury, which is 
partly as a result of biologically 'unfriendly' PD solutions, which are 
acidic and consist of high levels of glucose and toxic GDP. 

vTo overcome these hurdles, biocompatible PD solutions (i.e. with a 
neutral pH and low levels of GDP or with a glucose-alternative like 
icodextrin) have been manufactured with the aim of providing 
patient benefit.



Biocompatible dialysis fluids for 
peritoneal dialysis

vWe identified 42 studies (3262 participants) examining the effects of 
these solutions on patient outcomes.

vNeutral pH, low GDP PD solutions resulted in better preservation of 
a patient's own kidney function including urine output.

v Patients on (icodextrin) achieved greater fluid removal with their 
dialysis and were 70% less likely to experience uncontrolled episodes 
of fluid overload.



Biocompatible dialysis fluids for 
peritoneal dialysis

vNo significant harms were identified with any of the biocompatible 
peritoneal dialysis solutions. 

vMany of the studies were limited by small size, short follow-up 
duration, suboptimal methodological quality, and inconsistent 
reporting of outcomes. 

vConsequently, the effects of biocompatible peritoneal dialysis 
solutions on the length of time that a patient is able to either remain 
on peritoneal dialysis or stay alive are uncertain



• Compared with peritoneal dialysis patients treated with 
conventional peritoneal dialysis solutions, those treated with 
biocompatible solutions experience important benefits including 
better preservation of their own kidney function and urine volume 
with neutral pH, low glucose breakdown product peritoneal dialysis 
solutions and more effective prevention of fluid overload due to 
increased dialysis-related fluid removal with icodextrin. Whether 
these benefits help patients to stay on peritoneal dialysis longer or 
live longer are uncertain and require further study











Ø3.5% taurine-based PD fluid achieved equivalent ultrafiltration 
as glucose-based PD fluid and induced less mesothelial and 
fibroblast-like cell proliferation in rats



Ø L-carnitine has a dose-dependent osmotic effect similar to glucose.
Ø L-carnitine increased the expression of AQP1, significantly improved 

viability, and prevented glucose-induced apoptosis.



Conclusions
The use of L-carnitine in dialysis solutions may represent a new approach to 
improving insulin sensitivity in nondiabetic peritoneal dialysis patients.



CONCLUSIONS
• A novel HPG-based PD solution can achieve successful UF and waste removal while 

reducing peritoneal injury and inflammation. 
• This preliminary study suggests that HPG may be a promising alternative to glucose in the 

development of next-generation PD solutions for patients with end-stage renal disease.



Conclusion
• Present study clearly suggests that HPG is a promising novel osmotic agent for use in PD
• Currently we are investigating the metabolic and pharmacokinetic pathways of HPG in 

order to ensure that our novel solution is safe for long-term use in patients



Conclusions
Compared to physioneal or icodextrin solutions, the HPG solution had 
less adverse effects locally on the PM and systemically on distant organs 
(e.g. kidneys) and the plasma oxidative status in rats with MetS.



ØIt reduced peritoneal thickness, αSMA expression and 
angiogenesis.

ØAttenuate the IL-17 pathway expression, transforming growth 
factor β, IL-6, and the transcription factor retinoic acid receptor-
related orphan receptor gamma T



ØThus, intraperitoneal administration of Ala-Gln, a stable 
dipeptide commonly used in parenteral nutrition, 
ameliorates PD-induced peritoneal damage in animal 
models, in part by modulating IL-17 expression.

ØHence, Ala-Gln supplementation of dialysate may be a 
potential strategy to ameliorate peritoneal deterioration 
during PD.



Conclusions
Ø A single dwell of AlaGln-supplemented glucose-based PDF increased peritoneal cell 

HSP expression and enhanced stimulated ex-vivo cytokine release.
Ø AlaGln attenuated peritoneal effluent inflammatory markers in patients with prior 

peritonitis.





vIn the intensive care setting, both CSR and patient outcome were 
shown to deteriorate in parallel with systemic glutamine (Gln) 
depletion and to improve with Gln supplementation.
vA recent Cochrane meta-analysis of 53 randomized controlled 

trials concluded that Gln supplementation reduced infection rate 
and length of hospital stay in critically ill patients. 
vThe relevant cellular processes underlying dysfunctional CSR and 

impaired host defense in these patients and in patients 
undergoing PD are likely closely linked by a common 
pathomechanism, such as injury induced chronic inflammation.



vWe recently demonstrated that Gln depletion during PDF exposure 
aggravated mesothelial cell injury and suppressed CSR

vPDF supplementation with Gln or with its stable dipeptide, alanyl-
glutamine (AlaGln), restored CSR and enhanced both heat shock 
protein (HSP) expression and cytoprotection in in-vitro and in-
vivo models of PD

v As AlaGln is already used clinically for parenteral nutrition, this 
approach is particularly attractive for translation from bench-to-
bedside in PD.



Conclusions
A novel AlaGln-supplemented PDF, compared with treatment with a dual-
chamber PDF, improves important biomarkers of mesothelial cell status, 
peritoneal immune competence, and systemic inflammation in PD patients



Conclusion
Histopathologically, bevacizumab was proven to attenuate 
fibrotic process in experimental peritoneal sclerosis model.



Conclusions
The noninferiority of the low-sodium PD solution for total Kt/Vurea could not be proved; 
however, it showed beneficial clinical effects on sodium removal and BP



ØPD prescription can be adapted to promote small pore transport to achieve improved sodium and fluid 
management. Both adequate dwell volume and dwell time are required for small pore transport.

ØThe dwell volume determines the amount of "wetted" peritoneal membrane being increased in the supine position 
and optimized at dwell volumes of approximately 1400 ml/m.

ØDiffusion across the recruited small pores is time-dependent, favored by a long dwell time, and driven by the 
transmembrane solute gradient. 

ØIn adapted automated PD, sequential short- and longer-dwell 
exchanges, with small and large dwell volumes, respectively, are used. 
ØA crossover trial in adults and a pilot study in children suggests that sodium and fluid removal are increased by 
adapted automated PD, leading to improved blood pressure control when compared with conventional PD. 



Pharmacologic therapies targeting AQP1

ØSteroids may be efficacious in humans as illustrated by comparing 
ultrafiltration in patients before and after kidney transplantation.

ØAnother potential agent is an arylsulfonamide, AqF026, the first 
pharmacologic agonist of AQP1 that interacts with an intracellular 
loop involved in the gating of the channel.

ØThese enhances AQP1-mediated water transport and net 
ultrafiltration in rodents. 



ØIn adapted automated PD, sequential short- and longer-dwell 
exchanges, with small and large dwell volumes, respectively, are used. 

ØA crossover trial in adults and a pilot study in children suggests that sodium and fluid removal 
are increased by adapted automated PD, leading to improved blood pressure control 
when compared with conventional PD. 



Key strategies for facilitating PD utilization
vImplementation of policies and incentives that favor this modality

vProduction and supply of peritoneal dialysis fluid at a low cost

vTraining for nephrologists to enable increased utilization

vEnsure that rates of technique failure continue to decline

v Further growth in PD use is required to enable this modality to 
become an integral part of renal replacement therapy



ESRD Costs



Overall annual cost of care for 

vIn-center Hemodialysis: US$        51,252 
vSatellite Hemodialysis: $               42,057 
vHome/self-care hemodialysis: $  29,961 
vPeritoneal dialysis :$                     26,959     (P < 0.001)    

v After adjustment for the effect of other important predictors 
of cost, such as comorbidity, these differences persisted.



ØOur final calculations included 46 countries (20 developed and 26 developing)





Cost of Peritoneal Dialysis and Haemodialysis Across the World
Akash Nayak Karopadi, Giacomo Mason, Enrico Rettore, Claudio Ronco

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

ØMost developed countries can provide PD at a lesser expense 
to the healthcare system than HD. 

ØThe evidence on developing countries is more mixed, but in 
most cases PD can be provided at a similar cost where 
economies of scale have been achieved, either by local 
production or by low import duties on PD equipment.



Cost Ratio: HD vs PD 

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

Hong Kong Singapore China Philippines

HD:CAPD



The Roll of Local Manufacturing of
PD solutions



Cost of Peritoneal Dialysis and Haemodialysis Across the World



Conclusion

PD
is overall more cost-effective than 

HD



  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
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PD cost in Iran
vThe cost of PD comparing HD now in 

Iran is  20% more expensive.

430,000,000 as compared with 350,000,000 
Rials

$ 12,500 PD  vs 10,150  HD

12  years ago it was reversed



PD cost in Iran
Therefore, in the healthcare reform 

process, cost-effective care of patients 
on Peritoneal dialysis is of utmost 

importance to assure its
expanding feature



PD - Iran perspective
vPD remains underutilized as an initial modality 

in the majority of new end-stage renal disease 
(ESRD)  patients in the Iran. 

vCurrently, almost 97% of all incident dialysis 
patients start in-center HD, a good numbers of 
them with a central venous catheter.

vThe quality of life, is inferior in HD versus PD



PD - Iran perspective
vAlthough the reasons are not entirely clear, it 

appears the increased HD utilization has been 
driven by :

1) Ease of HD initiation, 
2) Physician experience and training,
3) Misinformation about contraindications to PD,
4) Inadequate pre-ESRD patient education,
5) Large  in-center HD capacity with prior financial 

incentives favoring HD, 
6) Lack of PD related infrastructure to assure successful 

PD program utilization,
7) Questions regarding the quality of local 

manufactured  PD solutions,
8) Higher cost of PD comparing HD



PD Infrastructure in Iran
vAside from governmental and healthcare system 

support, the key infrastructural features         
that allow for successful PD programs include:
ØAdequate pre- ESRD CKD education, 
ØAdequate physician knowledge, 
ØNurse training in PD, 
ØAdequate support staff, 
ØAdequate size of program, 
ØContinuous quality monitoring programs

Many of infrastructural are lacking in Iran



Barriers to PD in Iran
The Iran ESRD marketplace has traditionally 

been better suited to support in-center HD
With reimbursement for dialysis services 

favoring HD 
ØThe dialysis organizations 
ØPolicy makers, and other

ØStakeholders 
Have created the infrastructure to support in-

center HD with less of a focus on home 
modalities



How to increase PD utilization 
ØPD utilization can be effectively promoted by governments; 

the implementation of a PD first programme
(Hong kong, Thailand, Singapore ) 

ØEncouragement of local manufacturing or production of 
CAPD bags
(India over the last decade)

Ø Slashing of import duties on CAPD bags                                  
(in Nepal and Malaysia).



Governmental Policy

Should be PD-first , favored policy
in Iran



Actual process of running PD first policy in Thailand



PD First save a lot of money
vCurrently, the USA spends nearly 18% of its GDP on healthcare

v Neil et al. USA could realize aggregated savings of over USD    
1.1 billion in 5 years just on Medicare costs if PD utilization 
were increased to 15% (from the current 7%).



PD-First Policy



Global overview of PD First policy
&

Iran perspective

Iraj Najafi M.D.
Shiraz May 2o17


