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CAPD introduction in Asia

» Popovich & Moncrief
» Iran (Ghods & Abdi)
» Singapore

» Malaysia

» Hong Kong

» Korea

» Thailand
» Talwan

» Japan

» Philippine
> lran
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PD The Most Healthy Start
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PD a bridge to kidney transplantation
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PD Exchange

DRAIN

FILL

Does not require
the use of blood

o leave your body

DWELL
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The Normal Peritoneal Membrane

Host defence
Mecophagss
Neutrophils
Mesctheld cells

Membrane Integrity
CA125 Hyaluronic Acid
VEGF

Vascular
Changes

Angopensei

Inflam atinn



INnterstitial
space




P=17-20 mm Hg
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Pressure Gradients

Pressure in peritoneal Pressure in the filled Pressure gradient

capillaries peritoneal cavity

Hydrostatic pressure (mmHg) 17 8 (recumbent) 9
Colloid osmotic pressure (mmHg) 21 0.1 =21
Osmolarity (mosmol/kg H20) 305 347 (1.36% glucose)

486 (3.86% glucose)
Max. crystalloid osmotic 1.36% glucose (347 - 305) x 0.03 x 19.3 =2

pressure gradient (mmHg)

3.86% glucose (486 - 305) x 0.03 x 19.3 =1

Max. net pressure gradient (mmHg) 12 (1.36% glucose)

93% (3.86% glucose)

The reflection coefficient for glucose is 0.03.

"These pressure gradients decrease during the dwell due to glucose absorption (61% per 4 h on avera



Composition of standard peritoneal
dialysis solution

Na 132 mmol/I

Ca 1,25mmol/I

Mg 0,5 mmol/l

Cl 100 mmol/I

lactate 35 mmol/I ev.
lactate/bicarbonate

glucose 1,36-4,25 g/dl

osmolarity  347-486

pH 5,2

GDP (degradation products of glucose)

Ramesh Khanna & Karl D. Nolph



Physiology of Ultrafiltration:
Crystalloid Osmosis

= Normal serum osmolarity = 270 mOsm/L
Dextrose Dialysate mOsm/L

1.36% 345
2.27% 395
3.86% 484

Daugirdas et al: Handbook of Dialysis, Third Edition, p 299, 2000



Presaure Gradients Across the Peritoneal Nembrane During Peritoneal Dialysis

Pressrein Pressrein
peritoesl  lyte-fillad Presaure
Fillaries  peritoresl cavity qradie

Hydrostatic pressure (mHg) 17 8 Recurbent :
(olloid osmotic pressure (nmHg) 21 0.l -2l
Osmolality (msm/kg H0) 305 347 (Gluoose 1.36%)
486 (Glucnse 3.86%)
Maxximal crystalloid osmotic pressure qradient (mig) Clucose 1.36%  (347-305)x0.03x19.3=2
Glucose 3.86%  (486-305)x0.03x19.3=105
Nef maxinal pressure qradient (m) Glucose 1.36% 12
Glucose 3.86% a3

The reflection coefficiant of Jowmolecular weigitt solutes 15 st at 0.0,
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Physiology of Ultrafiltration:
Net Ultrafiltration

—o— Absorption Transcapillary UF Net UF

800
600
400 -
200 7

-200
-400
-600

Cumulative transport (mL)

-30 0 30 60 90 120 150 180 210 240

Time (min)

Mactier RA, et al. J Clin Invest. 1987;80:1311-1316.



Physiology of Ultrafiltration:
Structure of the Peritoneal Membrane

o~
/g

[ ° mesothelium

peritoneal cavity

~~2bdomina or bGWE‘-__"“_EE‘-"‘"

T e

peritoneal capillaries



The Normal Peritoneal Membrane

\\:\m f\.-‘__,..f—"“‘fE
L . i/ Mesothelial cell monolayer

Interstitium

@ Peritoneal vasculature




The Normal Peritoneal Membrane

Host defence
Mecophagss
Neutrophils
Mesctheld cells

Membrane Integrity
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D/DO

Peritoneal Equilibration Test

Glucose — Low
Low ave
1 Ave
0.9 High ave
0.8 High
0.7
0.6
0.5
0.4
0.3
0.2
0.1
O T T T |

D/P

0.8

0.6

0.4

0.2

Creatinine




0.0

PET

D/D,, glucose D/P creatinine
1.0
0.8
0.6
0.4
0.2
B B
Time (hours) Time (hours)

[Twardowski et al: PDI 7: 138-147, 1987]
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Peritoneal Dialysis

Membrane transport type.

Baxter




Peritoneal Equilibration Test

op  CREATININE oo GLUCOSE
14 A B ¢ i 2
10 103 § 1.0
0.9 HiGH 0.9
0.8 —~ 081 0.8

* Fast transporters i e 4

* Average transporters T A =
Iy (4 0.34 03

* Slow transporters - i
01 § 0.1
0.0 );] 0.0

0h 2h 4h 0h 2h 4h




High & Low Vs Fast & Slow

Appendix 4: the concept of fast, average and slow

transport status Nephrol Dial Transpalnt (2010): Editorial Comments
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Fig. 1. Intraperitoneal dialysate volume vs dwell time. m, high transport
group (n=7) <, high-average transport group (n=20); O, low-average
transport (n=13); A\, low transport group (n=6).

Solute clearance = volume x D/P



Physiology of Ultrafiltration:
Glucose Kinetics by Transport Status

&
S
=
<
=
=

L: Low Transporter

LA: Low Average Transporter

HA: High Average Transporter
D/P: Dialysate / Plasma H: High Transporter




Physiology of Ultrafiltration:
Net Ultrafiltration: 3.86% Dextrose Dialysate

- Low - Low-Avg -4 High-Avg High
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Mujais S, Vonesh E. Kidney Int. 2002;62 (suppl 81):517-522.




Na Balance in APD

Na Urea Creatinin Urate Na + H,O

23

Malss
Tran

e I

Coefficiert

Clearance
(ml/min)
— Sieving Coefficient

— Dialysate/Plasma (Na)
— 0.7

16 10 7




Aquaporin-1

Extracellular

Size

Electrostatic
repulsion

Water dipole
reorientation

Intracellular




Model of transport - 3 sorts of pores

Smallest pore - Smallpore Large pore
(Water channel) ~ 4nm > 15nm
< 0.5nm 0
0 o 0 O 0 o ©
od ©° | o Il o
& | ) | ( { )
. 0 ¢ 0 . Peritoneal
0 @ @ ¢ o¢@ membrane
0 0

0 Water O Small solute () Large molecule




| ‘x‘ Utrasma pores
radius 0.5

s 25 s
arge pores smalpores
radis 25 nm radis u
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> Mo Mo
* Initially, more H,0 can cross
through Agquaporin

* Dilution effect causes drop
in Na concentration

* Diffusion of Na to
equilibrate Na
concentration

i.{enjtial drop due to transcellular UF of water

1,27% G

D/P Sodium

3,86% G

120

Time (min)



extracellular

water transits the pore in single file

P

Size
Restriction

Figure 3. Functional schematic for water passage
through AQP1. The extracellular vestibule and the intra-
Electrostatic| cellular vestibule of the channel contain water in bulk

solution. They are connected a 20-A span where
b, Rﬂp“'Sion water molec:Iyes pass in single fiI:.y Barriers to the passage
192 of protons are visible. Arginine-195 (R195) and histidine-
180 (H180) provide fixed positive charges to repel pro-

180H~

Water Dipole
Reorientation |

ton passage. A single water molecule forms hydrogen
bonds with the side chains of highly conserved aspara-
gines-76 and -192 (N76 and N192). Partial positive

charges are provided by the orientation of the two a
helices that enter but do not entirely span the bilayer.
Reprinted by permission from Kozono D, Yasui M, King
LS, Agre P. Aquaporin water channels: atomic structure
molecular dynamics meet clinical medicine. | Uin Invest
2002;109:1395-1399.
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Ultrasmall VS Small Channel

» The resistance in the aquaporins is much higher than in the
small pores due to the difference between the two in radius.

» Water channels require very high osmotic pressure gradients

» The crystalloid osmotic pressure gradient across the water
channels is:

(347 - 305) x 19.3 =811 mmHg for a 1.5% glucose solution
(486 — 305) x 19.3 = 3493 mmHg for a 4.25% glucose solution



Partitioning of fluid flows in the TPM for glucose
osmosis vs. ICO osmosis

a) b)
Glucose osmosis Icodextrin osmosis
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Lo
KIDNEY

Assessement of peritoneal function

1. PET- peritoneal equilibration test (type of
transport and ultrafiltration after 4 hours)

2. weekly clearance of creatinine and urea
3. daily UF

4. dicrease of Na in dialysis fluid after 60
minutes using 3,8% G (test of
aguaporines)



Dialysate sodium (mmol/l)

—

.

A

§

B

115

120 180 240 300 360

Time (min)

Black: 1.36%: blue: 2.27%: red: 3.86% glucose solution




Peritoneal Dialysis
Complications

Non-Infectious

Iraj Najafi MD.
22.4.1402



Non-Infectious complications

Pathology
dependent

Hemoperitoneum
Chyloperitoneum
Bilousperitoneum

Pressure
dependent

Back pain
GERD
Leak

Pleural effusion
Hernia
Hemorrhoids

Catheter Time
dependent dependent

Earl H Metabolic
il ey UF Failure

malfunction EPS
Out flow failure

Cuff extrusion
Intestinal
perforation




Causes of abdominal pain in PD except peritonitis

* |schemic bowel
 Pancreatitis

» Cholecystitis

* Pyelonephritis

* Nephrolithiasis

» Constipation

* |ncarcerated hernia
» Appendicitis

« Diverticulitis

* Ruptured viscous



Different colors : Different etiologies
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Bloody Drainage

“Benign” and “Serious”




Bloody Drainage

Benign Causes: Serious Causes:
e menstruation e ischemic bowel
e ovulation e colon cancer

e trauma e pancreatitis

e coagulopathy e urologic cancer

e ruptured renal or ovarian cysts e encapsulating peritoneal sclerosis



Bilious Drainage

Can rarely be seen after laparoscopic cholecystectomy




Chylous Drainage

Effluent cell count is normal but triglycerides are high




Chylous Drainage

s Patients should be investigated for underlying
intra-abdominal pathology

s Can rarely be seen in lymphoma and tuberculosis
¢ Comes and goes depending on dietary fat intake

** Treatment should include diet of small and
medium chain fatty acids



Non-Infectious complications

Pathology
dependent

Hemoperitoneum
Chyloperitoneum
Bilousperitoneum

Pressure
dependent

Back pain
GERD
Leak

Pleural effusion
Hernia
Hemorrhoids

Catheter Time
dependent dependent

Earl H Metabolic
il ey UF Failure

malfunction EPS
Out flow failure

Cuff extrusion
Intestinal
perforation




Catheter related

. Catheter Malfunction
. Kink

Hematoma

. Leak

. Hernia

. Exit site malposition
. Catheter Extrusion

. Short & malshape tunnel
. Cuff Extrusion

10. Exit site infection

11. Tunnel infection

OooONOOTUEWNER

problems

| Catheter malposition
1 Omental wrap
. Blood clot



Prevention of early catheter
malfunction

Appropriate catheter

Optimal surgical technique

Good postoperative care




Prevention of early catheter
malfunction

Swan neck catheter with appropriate
length

Laparoscopic insertion technique

Liberal use of laxatives




To achieve good
long-term results, implantation

must be performed by a

competent and
experienced
catheter insertion
team



Outflow failure

Incidence: 5-20%

Causes:

Constipation (anytime)

Catheter malposition (days)

Intraluminal catheter occlusion by thrombus

Extraluminal catheter occlusion by omentum or adhesions (weeks)
Kinking (soon after placement, positional)

Loss of dialysate from peritoneal cavity



Malposition of the catheter

o

=
R
Connector o e
: o _y

\ Curled

\ catheter
tip

.

Elsevier iterns and derived tems © 2007 by Mosby, Inc., an affilate of Elsevier inc.



Treatment of outflow failure

Depends upon the cause of obstruction

e Conservative

* Surgical intervention
and/or catheter replacement



Treatment

* Constipation
— More than half of the cases are cured with releif of constipation
— Laxatives, stool softeners, suppositories or enema

— Heparin 500 units/L of dialysate for lysis
— Urokinase — instilled in catheter for 1 hour and then removed
— Recombinant tPA — used if obstruction is refractory



Non-Infectious complications

Pathology
dependent

Hemoperitoneum
Chyloperitoneum
Bilousperitoneum

Pressure
dependent

Back pain
GERD
Leak

Pleural effusion
Hernia
Hemorrhoids

Catheter Time
dependent dependent

Earl H Metabolic
il ey UF Failure

malfunction EPS
Out flow failure

Cuff extrusion
Intestinal
perforation




Effect of dialysate volume and patient position

on intra-abdominal pressure
Modified from Diaz-Buxo Kidney Int 28 (Suppl 17): 526, 1985
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in PD

Adequate level of solute clearance for normal size anephric
patients can be achieved only by:

o5

r _ Herr_lia provoking
HHHP@&FH &[HP@ Increase Wﬁc‘@alvolume

of exchanges



Hernias




Hernias







Ventral Hernia




Ct Scan of abdominal wall hernia
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Umbilical Hernia

\

Biggest risk for
Incarceration




Hernias

How can a hernia lead to peritonitis?

A

Transmural Leakage of Bacteria

|




Hernia and Leak (CT Scan with IP Dye)

2




Hernia peritoneography

b 1o b dvl
e !
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Genital Edema (cont’d)

MRI Scanning

61-yr-old man with bilateral scrotal
herniation. On the right side, a small
hernia partially filled with dialysate (red
arrow). On the left side, a large hernia
contains hyperintense dialysate at the
bottom and a loop of the sigmoid colon
(green arrow)

Prischl et al. MRI in PD JASN




Pericatheter leakage

***Clinical manifestations:
+¢* Fluid in the area surrounding the catheter

¢ Subtle subcutaneous swelling

**Diminished outflow volumes may precede frank
leakage

¢ Genital and abdominal wall edema may also
indicate the presence of a leak



Abdominal Edema with Right Flank Bulging




Diagnosis of Leak

To help confirm the diagnosis and delineate the anatomy of the leak
¢ Peritoneal scintigraphy
+*»* CT scanning after infusion of dialysate containing contrast material

** Magnetic resonance imaging using dialysate as the contrast material may also be
useful.

One-third of leaks occurring late after catheter placement required imaging for
diagnosis.



Isotopic scan of peritoneum




Pericatheter Leak - CT Cannulogram




CT Scan with IP Dye Demonstrating Leak
through Catheter Insertion Site (prisch)




Retroperitoneal Leak (UF Failure

Figure 3 — Computed tomographic (CT) peritoneography
for Case 3. Retroperitoneal leakage is marked with an
arrow (A). Repeat CT peritoneography shows disappear-
ance of the leakage (B).



Management of Leak, Hernia

4

L)

L)

* Decreasing exertional activity
Decreasing dialysate volume
Occasionally, APD

Temporary conversion to hemodialysis

o

*

o

*

o

®e

&

« Leaks and Hernias that do not respond to
conservative management may require
surgical repair



Pleural effusion

Y

*

Possible aetiologies:
Volume overload, CHF
Local pleural process
Peritoneal dialysate leak

e

%

e

%

e

%o

s*Suspicion of peritoneal dialysate leak:
in a non edematous pt with inadequate UF

***Incidence: 1.6%, more common in females

** ADPKD patients prone to have due to decreased
abdominal capacity



Chest X-Ray, Haziness of right lung

asan Hospital - ADl SRy KT RARER
1344/04
AG

S A0
3-88-(

Study Date: 1392/04/1
Image Time: @:31:5’




ChESt CT, Pleural effusion and normal lung

Adl,Ali akbar46y/m horaxRoutine ehran Medical Imaging Center
7/13/1967 A Ref: / Perf:

Study date: 7/13/2013




Pleural leak

b S




Pleural leak

¢ Usually occurs early after starting PD

N/

** Unrelated to dialysate volumes

*Hypotheses:

** Congenital communication between pleura and peritoneum

** Combination of increased intra-abdominal pressure and negative
intra-thoracic



Defect in the Hemidiaphragm

(Lieberman et al)




Pleural leak

* Clinical features
e Can be asymptomatic
* Shortness of breath on exertion
* Inadequate Ultrafiltration
e Usually on right side

* Occurs early after PD initiation, 50% of cases
within 1 st month

* Diagnosis: Glucose concentration in pleural
fluid is high



Non-Infectious complications

latest report of two centers in Tehran

Centers
Complication
Shariati Shafa -
138 pt 360 pt Other Studies
Catheter Malfunction 20.2% 9.7% 5-20%
Hernia 57% 527% 10-15%
Hemoperitoneum 6.5% 4.72% 2.2%
Leak 15.2% 10.5% 11%
EPS 2.9% 2.22% 0.7-7.3%

Indian J Nephrol. 2011 Apr-Jun; 21(2): 112-115.

Unpublished Data Shafa PD research center 2014 Dec



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3132330/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3132330/

Non-Infectious complications

Pathology
dependent

Hemoperitoneum
Chyloperitoneum
Bilousperitoneum

Pressure
dependent

Back pain
GERD
Leak

Pleural effusion
Hernia
Hemorrhoids

Catheter Time
dependent dependent

Earl H Metabolic
il ey UF Failure

malfunction EPS
Out flow failure

Cuff extrusion
Intestinal
perforation




The Normal Peritoneal Membrane

\\:\m f\.-‘__,..f—"“‘fE
L . i/ Mesothelial cell monolayer

Interstitium

@ Peritoneal vasculature
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Morphological changes In the
peritoneal membrane

Morrral rriesibrzrie
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_ Williams et al. J Am Soc Nephrol, 13: 470-479, 2002
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Macrophages

=2
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Low pH

High osmolarity
High Glucose

| GDPs
AGES

EMT in PMCs
== | Chronic inflammation
Angiogenesis

Peritoneal Fibrosis




Normal Peritoneum

Peritoneal Cavity

Mesothelial Coll

Extracellular Matrix —

Fibroblast

Musle

Peritoneal Dialysis

e .
" Peritoneal Dialysis Fluid
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Membrane characteristics change

* Membrane characteristics change with time on therapy.
1. neo-angiogenesis
2. Vasculopathy

3. interstitial fibrosis
lead to ;

» increase in the transport rate for small solutes
» Decreased ultrafiltration capacity




High transporters: An increase in surface area/permeability leading to greater

glucose absorption and a more rapid dissolution of the osmotic gradient
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0.0

PET

D/D,, glucose D/P creatinine
1.0
0.8
0.6
0.4
0.2
B B
Time (hours) Time (hours)

[Twardowski et al: PDI 7: 138-147, 1987]
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Submesothelial “scarring” in a long-term
PD patient with marked UFF

Williams et al, J Am Soc Nephrol 2002;13:470-479



Clinical Consequences of high GLUCOSE concentrations in PD

solutions

High transporter AHT
UF loss

Inadequate dialysis

- Hiperglucemia

Hiperinsulinemia DM 2.- GENERAL
METABOLIC

T YT 2 A AAD MIA

Syndrome



Metabolic Problems of the PD Patient

‘*Long time dextrose exposure

A lot of dextrose absorption
**Weight gain

**Insulin resistance

‘*Metabolic syndrome

*»*Specific lipid related issues

s Like: leptin, adinoponectin, ghrelin
**Protein losses



UFF Classification

Type I Type III
» High ftransport status » High lymphatic flow
» Rapid loss of glucose rate

osmotic gradient > By exclusion of other
» Commonest; increases types only

with time > Prevalence unknown
Type II Type IV
» Low transport status  » Aquaporin dysfunction
> Loss of peritoneal > Rare

surface area
> Not common

Overall, UFF occurs in <3% of patients in Year 1,
In 9.5% by 3 years and in 30% by 6 years




Pathogenesis of EPS

Factors damaging the
peritoneum

Uraemia
Peritonitis

Dialysis fluids

*High glucose levels
*GDP containing
*Non-physiological
buffers

Molecular mediators

ROS

GDPs and AGE
16

VEGF

TGFB

MCP-1

CTGF

MMPs

RAS activation
Fibrinolysis inhibition
and more...

Structural peritoneal
membrane changes

EMT

Vasculopathy
Neo-angiogenesis
Sub-mesothelialfibrosis
Peritonealthickening

Functional peritoneal
membrane changes

Loss of ultrafiltration
Hightransporteron PET

| |

Peritonitis?

Second hit?

Intra-peritonealblood?

Cessation of PD?
Pro-fibroticimmunosuppressives?
or as yet unknown...

]

EPS

Massive fibrosis
Encapsulation of bowel-cocooning
Clinical symptoms




Erika de Sousa et al. Encapsulating peritoneal sclerosis and PD

short reviews

Table 1. States of encapsulating peritoneal sclerosis and clinical manifestations

Stages Findings

Stage 1. Asymptomatic (pre-EPS period) Ultrafiltration failure, high transport, hypoproteinaemia,
haemoperitoneum, ascites, and peritoneal calcifications.

Stage 2 (inflammatory period) Haemoperitoneum, fever, ascites, weight loss, hyporexia, diarrhoea,
increased concentrations of C-reactive protein.

Stage 3 (progressive or encapsulating period) Signs and symptoms of ileus (nausea, vomiting, abdominal pain,

constipation, abdominal mass, ascites).

Stage 4 (obstructive period) Anorexia, complete intestinal obstruction, and abdominal mass.

EPS: encapsulating peritoneal sclerosis.
Modified from Nakamoto et al?




-Biocompatible -Tamoxifen 20-40 mg/d| | -High dose steroids
solutions? -Low dose steroids -Tamoxifen 40-80 mg/d
-Avoid peritonitis -RAS blockade -Cessation of PD |
-RAS blockade -Rosiglitazone? -Nutritional support
-Rosiglitazone ? -NAC? -RAS blockade?
-NAC? -Colchicine? -Colchicine?
-Surgery

Post-transplantation: -convert CNI to mTOR-inhibitor -peritoneal lavage?

Int Urol Nephrol. 2011 March; 43(1): 147-156



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3061214/
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EPS during Enterolysis surgery
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EPS after Enterolysis surgery
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Peritoneal outflow curve
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THOROUGH CRITICAL APPRAISAL

JNEPHROL2010: 23(06): 633-647

www.sin-italy.org/jnonline - www.jnephrol.com

Peritoneal transport testing

Vincenzo La Milia

ABSTRACT

Different tests can be used to provide valuable infor-
mation about the function of the peritoneal membrane.
The data obtained can be useful for tailoring dialysis
adequacy, for the analysis of clinical problems such as

Nephrology and Dialysis Department, A. Manzoni
Hospital, Lecco - ltaly

the analysis of clinical problems such as ultrafiltration (UF)
failure (UFF) (1) and to predict the development of severe
peritoneal membrane damage.

The analysis of the anatomic changes of peritoneal tissue
can be performed only during the placement or removal of
a peritoneal catheter or during other surgical procedures.



Peritoneal Barrier Assessment:
Clinical Functional Tests

= Peritoneal Equilibration Test (PET)
» Standard PET, Fast PET
» Modified or High Glucose 4.25%/3.86% PET
» Mini-PET
» Double Mini-PET

= Dialysis Adequacy and Transport Test (DATT)
= Accelerate Peritoneal Exchange Time (APEX)
= Peritoneal Dialysis Capacity (PDC)

= Standard Permeability Analysis (SPA)



Tests for evaluation of peritoneal membrane function

Mini-PET 1-hour test exchange 3.86% glucose solution

Double Mini-PET Two 1-hour test exchanges
(performed consecutively)

1st exchange 1.36%

2nd exchange 3.86%

Combined 3.86%-PET 4-hour test exchange
3.86% glucose solution
Temporary drainage of dialysate after 1 hour to
assess the volume by weighing and taking a
dialysate sample. Then reinfusion of dialysate

(left in place for another 3 hours)

Uni-PET Two test exchanges
(performed consecutively)
1st exchange 1.36% lasting 1 hour
2nd exchange 3.86% lasting 4 hours:
Temporary drainage of dialysate after 1 hour to
assess the volume by weighing and taking a
dialysate sample. Then reinfusion of dialysate

(left in place for another 3 hours)

D/PCreat; Dt/DQ glucose after 1
hour

D/PCreat; Dt/D0 glucose after 1

hour

D/PCreat; Dt/D0 glucose

D/PCreat; Dt/DO0 glucose

Maximal UF capacity after 1 hour
Measures of Na sieving (all)
FWT
UFSP

Minimal and maximal UF capacity after 1 hour
Measures of Na sieving (all)
FWT
UFSP
0CG

Maximal UF capacity after 1 and 4 hours
Measures of Na sieving (all)
FWT
UFSP

Maximal UF capacity after 1 and 4 hours
Measures of Na sieving (all)
FWT
UFSP
0CG
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Distributed model an

effective peritoneal surface area
Capillary 2 Eaplllal}r 1 MESOTHELIUM

INTERESTITIUM
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Nearest Capillary :

High Osmotic Gradient
High filtration Fraction
Low filtration Fraction High solute Diffusion

Slow solute Diffusion

Dlstal capillary:
Low Osmotic Gradient
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* Initially, more H,0 can cross
through Agquaporin

* Dilution effect causes drop
in Na concentration

* Diffusion of Na to
equilibrate Na
concentration

i.{enjtial drop due to transcellular UF of water

1,27% G

D/P Sodium

3,86% G
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Icodextrin Vs Glucose based
Solutions
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Partitioning of fluid flows in the TPM for glucose
osmosis vs. ICO osmosis
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Ultrasmall VS Small Channel

» The resistance in the aquaporins is much higher than in the
small pores due to the difference between the two in radius.

» Water channels require very high osmotic pressure gradients

» The crystalloid osmotic pressure gradient across the water
channels is

(347 — 305) x 19.3 = 811 mmHg for a 1.5% glucose solution
(486 — 305) x 19.3 = 3493 mmHg for a 4.25% glucose solution



EXtianeall Phrselution

Composition

Icodextrin (g/dl)
Sodium (mEq/L)
Chloride (mEg/L)
Calcium (mEq/L)
Magnesium (mEg/L)
Lactate (mEq/L)

Osmolality
(mOsm/kg)

pH

Characteristics

* |sosmolar to serum (282
mOsm/kg)

* UF equivalent to 4.25%
dextrose

% Sustained positive net UF for
>14 hr

* “Gentle” ultrafiltration

* One bag per day (long dwell)




lcodextrin
Extraneal

How dose it help in evaluation of peritoneal
membrane function



Glucose based solution Vs lcodextrin

¢ The pressure gradients across the peritoneal membrane that can be
expected using:

» 1.5% glucose-based solution is 12 mmHg
» 4.25% glucose- based solution is 93 mmHg
» 7.5% icodextrin-based dialysis solution is 42 mmHg

» However, because of its lower absorption, the gradient will remain stable
for a much longer period of time



Reflection coefficient for the
osmotic agent

(i.e., glucose).
This measures :

how effectively the osmotic agent diffuses out of the dialysis solution
into the peritoneal capillaries.

=between 0 and 1;

the lower the value,.

the faster the osmotic gradient is lost

the less sustained ultrafiltration is.
glucose low (~ 0.03),

The polyglucose, |codextrin, has a
reflection coefficient close to 1.0.



The role of Icodextrin in peritoneal function
evaluation

Qg\é\ﬁ\uMg‘x@Méﬂ\j\ Jgjﬁwgg\‘b,wj\udﬁ\
D Jla g1 et pia Sas Al gisa 3 ) ga
(S Sl Lg o oS (&5l () 3R s jlaw A1 L1
e 5 gy S S g aladla
A Mise lan e € 0 a8E (Sl s g sl uSe L) Jlaial o)l K1 2
3 sl 31 (ol aS e @l LUl Ha JEI L o) (s glaad 0 3 3L
. e aladl 3o jled J lae LModified PET test a4



The role of Icodextrin in peritoneal function
evaluation
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The role of Icodextrin in peritoneal function
evaluation
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Improving the quality of PD care

Extraneal and Nutrineal may
preserve the membrane
functionality for longer by:

* Reducing glucose exposure

* Reducing GDP
Changes to the peritoneal oy

membrane over time



¢

frontiers
n PhYS101O gy Integrative Physiology

A& secTion ABOUT ARTICLES RESEARCH TOPICS FOR AUTHORS ¥ EDITORIAL BOARD o @ ‘ ARTICLE ALERTS

THIS ARTICLE IS PART OF THE RESEARCH TOPIC

¢ Articles Peritoneal Dialysis and Its Local and Systemic Complications: F
View all 16 Articles »
REVIEW ARTICLE ')
Front. Physiol., 07 January 2019 | https://doi.org/10.3389/fphys.2018.01853 "
updates

Biocompatible Peritoneal Dialysis: The Target Is
Still Way Off

Maria Bartosova and Claus Peter Schmitt

Center for Pediatric and Adolescent Medicine Heidelberg, University of Heidelberg, Heidelberg, Germany



Slowing down progression of co-morbidities

Advanced solutions in combination may help to slow down the progression of
co-morbidities by:

Minimising glucose load

Optimising fluid balance

Delivering 25% of daily protein needs
Improving hyperlipidaemia

Reducing hypertension

Improving blood sugar control

Preserving RRF
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