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* Residual Renal Function:
* Importance
e Factors that influence RRF in PD

* low GDP solutions:
* What are they?
* Role in RRF preservation
* Do they lead to better RRF preservation through UF reduction?

e Conclusion
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Residual Renal Function

80

“In patients with ESKD, RRF can
be defined as the ability of the
native kidneys to eliminate
water and uremic toxins. In
clinical practice, it is considered
synonymous with parameters
such as daily diuresis and/or
glomerular filtration rate.” o

T T T T T T T T T
1975 1980 1985 1990 1995 2000 2005 2010 2015
Year of Publication

60

40

20

Number of studies published on RRF involving
PD patients is increasing

Roszkowska-Blaim M & Skrzypczyk P. The Scientific World Journal, vol. 2013, Article ID 154537
https.//www.ncbi.nlm.nih.gov/pubmed/?term=peritoneal +dialysis+AND+residual+renal+function



Importance of RRF

{ Residual renal

function
J Removal of -
T Resting energy || middle molecule v Erythropoietin T v Urea and J Sodium and || { Phosphorus
N Ny . production and T . creatinine .
expenditure uremic toxins, for ) Inflammation fluid removal removal
example, p-cresol anemia clearance

Cardiac hypertrophy Atherosclerosis and | | Vascular and valvular
and heart failure arteriosclerosis calcification

N

‘ T Overall and cardiovascular mortality ‘

Malnutrition

‘ L Quality of life and well-being ‘

Wang AY-M & Lai K-N. Kid Int 2006; 69: 1726-32



Preservation of RRF improves Survival

AL B e 36% reduction in
urine output overall mortality

Each
5L/week/1.73m?
greater GFR

e 12% lower risk for
death

Bargman JM et al. ] Am Soc Nephrol 2001, 12(1): 2158-
62



What are the factors associated with change in RRF?

Non-PD

PD related related

Type of PD solutions: low

. Intercurrent illness
GDP vs. conventional

Peritonitis Exposure to nephrotoxins

Medications

Ultrafiltration volume « ACEI/ARB

Related to native kidney

Glucose Exposure : .
disease — e.g. proteinuria

Htay H et al, Perit Dial Int 2017; 37: 283-9
Moist LM et al, / Am Soc Nephrol; 2000; 11(3): 556-64
Szeto CC et al, Perit Dial Int 2015; 335: 180-8



Low GDP PD Solution

International Society for Peritoneal Dialysis
AAAAAAAAAAAAAAAAAAAA -8, 2018



Conventional PD solutions are bio-incompatible

* Unphysiological composition:
* acidic pH (pH 5.2 - 5.5)
* high glucose concent (5.5-42.5 g/L)
* hyperosmolality (~*298- 485mOs/kg)

«  Heat sterilisation of glucose gives rise to glucose
degradation products (GDPs)

GDPs enhance renal tubular epi cell apoptosis
GDPs lead to increased AGE formation

GDPs promote EMT in mesothelium

.

Acute toxicity
¢ Inflow pain

Chronic toxicity

® Membrane failure
o UFF

e Peritonitis

e EPS

* RRF decline

Slide courtesy of Prof Achim Joerres



Dual-chamber technology to reduce GDPs

Separates glucose from catalysing

substances
Increases the glucose concentration . .
: Solution B | Solution A

Lowers the pH in the glucose
compartment
— 140, Lactate Glucose
E 120 A -
% 100 - =
pH 8,0 - pH 2.8 -
ENRe 8,6 3.1
2 40 -
g 20
S =t H

2 25 3 35 4 45 5 55

FinalpH7.0-7.4

Courtesy of A. Jorres — ISPD 2012




Low GDP PD solution slows RRF decline

Heutral pH, low GDP Standard glucose Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean 5D Total Mean SD_ Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 3 months
Fan 2008 a1 4.08 44 538 375 49 11.4% -0.07 [-0.48, 0.34] T
Schmitt 2002 254 262 13 282 1898 11 2.9% -0.16 [-0.96, 0.65] — T
Weiss 2009 477 378 18 41 28 11 1% 018 }0.53, 0.97] —
Subtotal (95% CI) 72 71 17.4% -0.04 [-0.37,0.29] e

Heterogeneity; Tau?= 0.00; Chi*= 044, df= 2 (P = 0.80%; P=0%
Test for overall effect 2= 0.23 (P=0.82)

1.1.3 12 months

Cho 2013 242 172 3z 23z 214 28 Ta% 010041, 0.61] T

Choi 2008 47 107 38 186 644 a0 8% 0.31 047, 0.79] -
Kim 2003 23 12 16 18 22 10 3.0% 0.29[-0.50,1.09] ]

Fark 2012a 29 23 56 29 31 3/ 111% 0.00[0.41,0.41] 1

Szeto 2007 272 2.08 24 281 287 24 589% -0.04 [-0.60, 0.53] Y

Szeto 2015 28 2.04 25 178 158 28 B.I% 0.550.00,1.10] I
Subtotal (95% CI) 191 158 41.8% 0.18 [-0.04,0.39] o

Heterogeneity: Tau®= 0.00; Chi*= 3.47, df= 4 (P = 0.63), F=0%
Test for overall effect Z=163 (F=0.10)

1.1.4 24 months

Bajo 2011 4.2 28 El 4.2 4 3 1.1% 0.00F1.31,1.31]

balAMZ Trial 2010 34 278 40 32 282 48 10.7% 0.07 [-0.35, 0.44] I
Fernandez-Perpen 2012 [ 44 5 42 4 3 0.59% 0.37 F1.08,1.82]

Kim 2008 38 34 25 185 187 21 53% 0.64[0.04,1.24] —
TRID Study 2016 4.25 2.59 30 303 205 34 7.6% 0.52[0.02,1.02] —
Subtotal (95% CI) 109 109  25.6% 0.33 [0.06, 0.60] -
Heterogeneity: Tau?= 0.00; Chi*= 3.31, df= 4 (P = 0.51); F= 0%

Test for overall effect 7= 2.37 (P=0.02)

1.1.5 3 years +

Lai2012a 23 274 58 169 229 67 16.2% 0.24 10,11, 0.59] T
Subtotal (95% CI) 58 67 15.2% 0.24 [-0.11,0.59] -

Heterogeneity: Mot applicable
Test for overall effect 7= 1.34 (P=0.18)

Total (95% CI) 430 405 100.0% 0.19 [0.05, 0.33] (Q )
, :

Heterogeneity: Tau?= 0.00; Chi*=1017 df=14 (F=0.74); F= 0% 5 3 N— ¥

Test for averall effect: 2= 2.68 (P = 0.007) Favours standard glucose Favours low GDP
Testfor subgroup differences: Chi*= 2.95, df=3 (P = 0.40), F= 0%

Approximated mean difference in GFR of 0.52mL/min/1.73m? (95% Cl 0.16 to 0.88)

Htay H.... Cho Y. Cochrane Database of Systematic Reviews (accepted for publication)



Low GDP PD solution improves residual diuresis

Neutral pH, low GDP Standard glucose Mean Difference Mean Difference
Study or Subgroup  Mean [mLid] SD [mLid] Total Mean [mLid] SD[mLid] Total Weight IV, Random, 95% CI[mLid] IV, Random, 95% CI [mLid]
1.6.1 3 months
Fan 2008 a00 BE3.3 44 1,000 Too 49 5.8% -200.00 [-477.18, 77.148] —
Wieisg 2009 1,346.1 8708 14 1,000.6 Tro 12 1.2% 34580 [ 27417, 965.17) *
Subtotal (95% CI) 59 61 T.0% 0.54 [-515.46, 514.38] e —

Heterogeneity, Tau®= 88804.91; Chi®= 2.48, df=1 (P = 0.12); F= 60%
Testror overall efect Z=0.00 (P = 1.00)

1.6.3 12 months

Cho 2013 G24.7 487.7 3z 581.8 4601 28 T7% -57.10 [-297.09, 182.89) I E—

Chai 2008 280 2366 a8 143 172.9 300 41.0% 137.00 [39.60, 234 .40] ——

Kim 2008 Ta0 ] 36 532 408 33 B.5% 218.00 [-43.87, 479.87] I —
Park 2012a 714 537 56 E44 a7s 38 8.3% 70.00 F160.66, 300.66] I E—

Szeto 2007 a00 EO0 24 B30 520 24 4.4% 110.00 [-207 .65, 427 65] B —
Szeto 2014 810 BEO 25 480 520 28 4.3% 23000 [92.54, 552 54] -1
Subtotal (95% CI) 211 181 721% 120.94 [45.49, 196.39] .
Heterogeneity: Tau®= 0.00; Chi®= 3.38, df=5 (P = 0.64); F= 0%

Testfor overall effect Z= 314 (P=0.002)

1.6.4 24 months

balANZ Trial 2010 g14 624 42 699 630 48 BA%  115.00[146.33, 376.33] s B
TRIO Study 2016 a8g a01 an 788 456 34 T.8% 130.00 [-105.87, 365.87] I E—
Subtotal (95% CI) 72 82 14.4% 123.27 [-51.83, 298.36] -'"-
Heterogeneity: Tau®= 0.00; Chi#=0.01, df=1 (F=0.83), F=0%

Testforoverall effect: Z=1.38(F=017)

1.6.5 3 years +

Lai 2012a 7457 91923 et} 4751 [35.92 By B.5% 270.60 [10.53, 530.67] —
Subtotal (95% CI) 58 67 6.5% 270.60 [10.53, 530.67] ——el—

Heterogeneity: Mot applicable
Testfor overall effect Z=2.04 (P = 0.04)

Total (95% CI) 400 391 100.0% 114.37 [47.09, 181.65]
Heterogeneity: Tau®=403.08; Chi*=10.28 df=10{P =042}, F=3%

Testfor overall effect: £=3.33 (P = 0.0009)

Testfor subaroun differences: Chi®=1.43. df=3(F= 0700 F=0%

D

EO0 2500 L0 s00
Favours standard glucose Favours low GDP

Htay H.... Cho Y. Cochrane Database of Systematic Reviews (accepted for publication)



How do low GDP PD solutions improve RRF?

It’s NOT
glucose
sparing Renal tubular
epithelial cell Peritonitis
apoptosis

( Ultrafiltration )

Htay H et al, Perit Dial Int 2017; 37: 283-9



‘RRF Preservation = PD > HD’ has been attributed to
expanded volume/haemodynamic stability

B
0.40 w7 w7
g ° g8
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Fig. 1. Unadjusted (A) and adjusted (B) residual glomerular filtration rate (rGFR) values = SE at the start of dialysis treatment, and at 3, 6 and
12 months after the start of dialysis treatment. The adjusted values were obtained after back transformation from In(rGFR+1), which was the
studied variable. Symbols are: (dashed lines) values in the PD patients; (solid lines) rGFR values in the HD patients. Adjustments were made for
baseline GFR. age, primary kidney disease. comorbidity, body mass index, systolic and diastolic blood pressure, use of antihypertensive drugs, drop-
0.38 " ige. primary dity, body ) P use ¥P g5, drop
. T T out, time of dropout, and reason of dropout (including change of treatment). Unadjusted rGFR values were significantly higher in PD patients at

PD pre-HD post-HD all time points. After adjustment, averaged over time, PD patients had a higher rGFR than HD patients (P < 0.0001). The relative decline of
TGFR was faster in HD compared to P patients (P = 0.04)

Intradialytic hypotension and volume fluctuations in HD /
Presence of episodes of dehydration in PD
=» Faster decline in rGFR

Jansen MAM et al, Kid Int 2002; 62: 1046-53
Papakrivopoulou E et al. Nephron Extra 2012; 2: 48-54



So... if we are to assume that volume
expansion helps with RRF preservation, do
low GDP solutions cause
less ultrafiltration?

International Society for Peritoneal Dialysis
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Decreased trend of daily UF in low GDP patients

Neutral pH, low GDP Standard glucose Mean Difference Mean Difference
Study or Subgroup Mean S0 Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.13.1 3 months
Schrmitt 2002 -63.7E B2TA2 13 B90.73 44138 11 5.9% -TH448[1274.29,-23488
Weiss 2009 4485 TE4.3 15 857 11,0998 12 40% -408A0[114117 32417 *
Subtotal (95% CI) 28 23 10.0% -638.65[-1062.59, -214.70] *—

Heterogeneity, Tau®= 0.00; Chi*= 0.57, df= 1 (P = 0.45) F= 0%
Testfor overall effect 7= 2.95 (F=0.003)

1.13.2 12 months

Cho 2013 703 6926 32 01,2996 401.2 28 B.6%  -509.30 [812.70,-205.90] -

Chaoi 2008 1,301.3 5976 et 538.8 a0 8.0% 31960 [48.91,580.29] —
Kirn 2008 740 340 36 1,047 334 33 10.3%  -297.00 45842, -135.58] I

Park 2012a TITS 27895 B4 8016 2914 47 10.7% -24.10 [-131.94, 83.74] T

Szeto 2007 aan S60 24 T 440 24 B.3% G0.00[-265.44, 385.44] -

Szeto 2014 480 a0 25 1,120 G40 28 7% -14000[556.33 27533 —

Yoo 2015 1,325 424 B7 8421 4463 34 101% 483.00[302.14, 663.26] e

Heterogeneity, Tau®= 84017 36, Chi®= 57.34, of=6 (P = 0.00001); F= 90%
Testfor overall effect Z=0.06 (P = 0.95)

Subtotal (95% CI} 286 224 63.9% -7.80 [-255.28, 239.68] —~—al—
1.13.3 24 months

halANZ Trial 2010 1070 620 421,009 TE2 4% 95% 61.00 [236.81, 260.81] —
TRIO Study 2016 422 s02 a0 &3 552 36 9.2%  -110.00[364.52,144.53] —_—
Subtotal (95% CI) 72 84 17.8%  -38.38[-232.41,155.66] i

Heterageneity: Tau®= 0.00; Chi*=0.73, df=1 (P = 0.349);, F= 0%
Testfor overall effect Z=0.39 (P=0.70)

1.13.4 3 years +

Lai2012a 5407 82045 48 B243 1,015.88 BY 8.3% -283.60 [605.71, 38.591] S
Subtotal {95% CI} 58 67 8.3% -283.60 [-605.71, 38.51] —
Heterogeneity: Mot applicable
Testfor overall effect £=1.732 (P = 0.0E)
Total {95% CI) E 444 308 100.0%] -93.92 [-278.56, 90.72] -
== - chiz= - Rz ! " | |
Heterogeneity, Tau®= 79765.19; ChiF= 69.58, df= 11 (P < 0.00001); F= B4% Homo o o 000

Testfor overall effect: Z=1.00 (P = r¥3r

- Favours standard glucose Favours low GDP
Testfor suboroun diferences: Chi®=8.20, df= 3 (P =0.04), F= 63.4%

Htay H.... Cho Y. Cochrane Database of Systematic Reviews (accepted for publication)



More consistent reduction in UF from 4-hr PET

Neutral pH, low GDP Standard glucose Mean Difference Mean Difference
Study or Subgroup Mean SD  Total WMean SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.12.1 2.26%/2.5% glucose
hal&NZ Trial 2010 285 184 ar 347 166 48 18.3% -G2.00 [-137.63,13.63] T
Fan 2008 325 2136 3 294 1584 32 16.2% 31.00[63.10,125.10] T
Schmitt 2002 -32.33 Mo047 13 16876 158.94 11 109% -201.09 34912, -53.08] e —
Szeto 2015 322 184 24 412 178 22 151% -30.00 -193.61,13.61] I
Subtotal (95% CI) 105 113 60.6% -68.02 [-147.54, 11.51] -~
Heterogeneity Tau®= 3823.85, Chi®=7.40, df= 3 (P = 0.06);, F=59%
Testfor overall effect: Z=1.68 (F=0.09)
1.12.2 3.86%/4.25% glucose
Bajo 2011 720 185 ] 825 106 3 9.0% -10500[279.98 69.98] — 1
Cho 2013 TE4.8 16891 32 958 16497 28 17 1% -193.20[-279.13,-107.27] —
Coles 1997 840 114 2 710 198 3 4.7% 13000 [144.16, 404.16]
Fernandez-Perpen 2012 B84 367 g 824 106 3 32% -171.00[514.32,172.32]
Park 2012a 845 B33 G4 939 683 47 5.4%  -94.00 [343.36, 155.36] e E—
Subtotal {(95% CI) 112 B4 30.4% 12416 [-222.37, -25.96] -‘-—
Heterageneity: Tau®= 343064, Chi*=5.44 df=4 (P=0.25),F= 26%
Testfor overall effect: Z=2.48 (F=0.01)
Total (95% CI) 247 197 100.0% -88.94 [-154.93, -22.94] (;-\
Heterogeneity Tau®= 4691.52; Chi*=17[29, df=8 (P = 0.03); F= 54% p t ) t
Testfurgovergll effect Z= 264 (F = U.DUB[ : ( " ] -500 'QSDU 250 500
Favours standard glucose Favours low GDP

Testfar subaroup differences: Chi®= 0.76, df=1 (P = 0.38), F=0%

Htay H.... Cho Y. Cochrane Database of Systematic Reviews (accepted for publication)



What is the effect of low GDP solution on body fluid status?

103 screened

5 expected to have limited survival;

5 planned transferto other center;

16 declined and chese to have 3 planned living related transplant;
machine-assisted PD; +— 2 had acute kidney injury only

5 declined for personal reasons

68 randomised

|
I ]

Intervention group Contral group
34 patients. 34 patients

1 failed catheter

insertion;
1 had kidney _1 failed catheter
transplant; insertion
1 died before
dialysis training

1 died |~ *| 1died

30 followed up at 1 year 32 followed up at 1 year
and analyzed and analyzed

Single-Center (Hong Kong)
Incident CAPD patients

Randomised to receive:
* Control — Stay.Safe®
* Intervention — Balance®

Follow-up for 52 weeks

Glucose polymer was NOT
allowed

Physicians blinded from the result
of bioimpedance spectroscopy
results.

Szeto CC et al. Plos One 2015; 10(10): e0141425



Low GDP group patients were older and almost 2-fold
greater diabetic status

Intervention Group

Control Group

No. of patient 31 33
Ser-{i) il +8:06
Age (years) 629+ 12.1 57.7+9.9
Body-hoight-om) 460l 4600, 00
Body mass index (kg/m?) 24.4 %31 23.0+ 3.1
Diagnosis, no. of cases (%)
Glomerulonephritis 6 (19.4%) 12 (36.4%)
Diabetic nephropathy 18 (568.1%) 9 (27.3%)
Hypertensive nephrosclerosis 6 (19.4%) 4 (12.1%)
Polycystic kidney 0 1(3.0%)
Obstruction 1(3.2%) 4 (12.1%)
Others / unknown 0 3 (9.1%)
Major comorbidity, no. of cases (%)
Diabetes 20 (64.5%) 11 (33.3%)
Coronary heart disease 4 (12.9%) 4 (12.1%)
Cerebrovascular disease 7 (22.6%) 5 (15.2%)
Charlson’s Index score 6.2+21 5122

Data are presented as mean * standard deviation.

doi:10.1371/journal.pone.0141425.t001

Szeto CC et al. Plos One 2015; 10(10): e0141425



Low GDP group showed evidence of higher extracellular
water volume and overhydration

=

[ Intervention Group
[__] Control Group

body weight (kg)

3 _ S _
- 2
30 ] . 10| )
I A o il
4 24 52 4 24 52

follow up (weeks) follow up (weeks) follow up (weeks)

Fig 2. Body composition and fluid status during the study period. (A) body weight; (B) extracellular-to-intracellular fluid (E:1) ratio; (C) overhydration
(OH); (D) lean tissue mass (LTM); (E) adipose tissue mass (ATM); (F) total body water (TBW); (G) extracellular water (ECW); and (H) intracellular water
(ICW). Error bars dencte standard deviations; P values denote the comparison between the Intervention and Control Groups by the unpaired Student's t test.

Szeto CC et al. Plos One 2015; 10(10): e0141425



BUT, these differences were no longer evident when

participants were separated by diabetic status

Table 2. Blood pressure, lipid profile, dialysis regimen, use of diuretic agents, peritoneal transport characteristics, fluid status, and arterial pulse

wave velocity during the study period.

4 weeks 52 weeks
Intervention Group Control Group P value Intervention Group Control Group P value
Blood pressure
systolic (mmHg) 1357+ 185 1348+282 p=09 1405 +28.1 139.7+245 p=09
‘ diastolic (mmHg) 705 +13.8 731+175 p=05 78.0 + 15.4 7264120 p=0.13
no. of antihypertensive drugs 1.9+07 1.8+0.7 p=06 21+07 1.8+ 1.0 p=02
defined daily dose of antihypertensive drugs 2511 23+£1.2 p=06 25+1.0 22+1.4 p=04
Lipid profile (mmol/)
total cholesterol 5.06 £1.60 4.68£0.94 p=03 526 £ 1.63 521+ 1.31 p=09
triglyceride 1.94 £1.16 1.72+£1.02 p=04 2.27 £ 1.53 1.58 + 0.89 p=0.036
LDL cholesterol 2.87 £1.30 255+0.78 p=02 298 £ 1.34 3.06 £ 1.06 p=028
HDL cholesterol 1.23 £0.43 1.36 £0.45 p=02 1.28 +0.51 1.43 + 0.50 p=03
Dialysis regimen
exchange volume (6:8 L/day), no. of patients 31:0 33:0 27:3 311 p=03
hypertonic cycle, no. of patients 9 5 p=02 14 8 p=0.08
Glucose load (g/day) 101.5 £ 371 89.1+19.4 p=0.1 1116+ 38.2 96.1 + 28.0 p =0.07
Diuretic usage
frusemide (mg/day)* 80 (20-205) 40 (0-250) p=03 40 (0-250) 40 (0-250) p=07
other diuretics, no. of patients 5 2 p=02 5 1 p=0.1
Peritoneal transport
ini 074340101 066740124 o=001 070240082 065140108 _p=007
MTAC creatinine 13.0£5.3 10.3+4.4 p=0.03 10.8+3.5 10.1+£49 p=0.6
Overhydration (L)
diabetic patients 3.89 £3.02 345+ 252 p=07 3.73 £ 2.96 2.67+2.19 p=0.3
non-diabetic patients 1.25 £0.96 1.80+1.82 p=04 1.96 £ 1.27 1.48 £ 2.07 p=05
E:l fluid volume ratio
Tabetic patents TOZ£0.15 TO02t017  p=09 702 £0.16 008015  P=05
non-diabetic patients 0.85 £0.09 0.88+0.11 p=06 093 £0.13 0.86 £ 0.14 p=02
Carotid-femoral PWV (m/sec)
diabetic patients 13.03+£2.70 13.00 £ 2.30 p=09 14.41 £ 3.01 13.21£1.26 p=02
non-diabetic patients 10.29 £ 1.88 10.52 £ 2.07 p=08 10.90 £ 1.84 11.08 £ 1.97 p=0.8
LDL, low density lipoprotein; HDL, high density lip in; D/P, di te-to-plasma ratio; MTAC, mass transfer area coefficient; E:l,

extracellular-to-intracellular; PWV, pulse wave velocity. Data described in mean + standard deviation or *median (inter-quartile range).

Szeto CC et al. Plos One 2015; 10(10): e0141425



So do low GDP patients UF less and more prone to volume
expansion?

* Suggestive signals exist, but limited by:
* Moderate- to high-heterogeneity in SR data
* Methodological bias risk in RCT data

* More importantly, there is no evidence that suggests differences in:
* Fluid status with resultant change in hemodynamic parameters (i.e. BP)
* Harm signal

aoo

Htay H.... Cho Y. Cochrane Database of Systematic Reviews (under review)
Szeto CC et al. Plos One 2015; 10(10): e0141425



PREDICTORS OF RESIDUAL RENAL FUNCTION DECLINE IN
PERITONEAL DIALYSIS PATIENTS: THE bal/ANZ TRIAL

Htay Htay,2-3 Yeoungjee Cho,2 Elaine M. Pascoe,? Darsy Darssan,? Carmel Hawley,24 and David W. Johnson,1.24

on behalf of the balANZ trial investigators

Multicentre, open-label, parallel-group
RCT

Incident PD patients (n=185)

Randomised to:
¢ |Intervention: low GDP PD solution
¢ Control: conventional PD solution

Follow-up: 2 years

Post-hoc analysis: aim to identify
modifiable risk factors for RRF decline in
PD patients

* Patients with at least one post-baseline GFR
measurement were included (n=161)

TABLE 1
Baseline Characteristics of Trial Participants
Population
Characteristic (n=161)
Age (years) 57.9+14.1
Female sex 71 (44)
Ethnicity
Caucasian 128 (80)
Asian 21(13)
Aboriginal and Torres, Strait Islander, 12(7)
Maori and Pacific Islander
Body mass index (kg/m?) 28.2+5.76
Diabetes mellitus 53(33)
Cardiovascular disease 59 (37)
Use of RAS inhibitors 98 (61)
History of peritonitis 63 (39)
GFR (mL/min/1.73 m?) 7.542.9
Systolic BP (mmHg) 139.3£21.4
Diastolic BP (mmHg) 77.6411.1
Hemodialysis before PD 14(9)
Initial PD modality
Continuous ambulatory PD 143 (89)
Automated PD 18 (11)
Biocompatible solution 80 (50)
Dialysate/plasma creatinine ratio at 4 hours 0.65+0.11
Prescribed dialysate volume (L/day) 7.19+1.6
Dialysate glucose exposure (g/day) 121,9434.7
Peritoneal net ultrafiltration (L/day)(3™ month) 0.9240.70
Urine volume (L/day) 1.52+0.67
Weekly total urea clearance (Kt/V) 2.49+0.61
nPCR (g/kg/day) (6™ month) 1.0540,26
Serum albumin (g/L) 37.645.3
Serum hemoglobin (g/L) 114.6+16.7
Serum total calcium corrected (mmol/L) 2.40£0.23

Results are presented as meansstandard deviation, number (%)
RAS = renin angiotensin system; GFR=glomerular filtration rate; BP =
blood pressure; PD = peritoneal dialysis; nPCR = normalized protein
nitrogen appearance.

Htay H et al, Perit Dial Int 2017; 37: 283-9



Each 1L/day increase in UF is associated with
8% worse RRF preservation

TABLE 3
Predictors of RRF (log GFR) from Linear Mixed Models
Model 1 Model 2
Variables Coefficient (95% CI) Pvalue Coefficient (95% CI) Pvalue
Male 0.16 (-0.12,0.33) 0.07 0.23(0.06,0.40) 0.009
Age (years) 0.002 (-0.004,0.01) 0.54 0.0002 (-0.01,0.01) 0.94
Body mass index (kg/m?) -0.01 (-0.02,0.01) 0.35 0.01(-0.01,0.02) 0.51
Diabetes mellitus 0.10(-0.09,0.29) 0.30 0.06 (-0.14,0.24) 0.56
Cardiovascular disease -0.15 (-0.34,0.04) 0.13 -0.08 (-0.27,0.10) 0.36
Baseline GFR (mL/min/1.73 m2) 0.09 (0.06,0.12) <0.001 0.09 (0.06,0.11) <0.001
Use of RAS inhibitors 0.04 (-0.13,0.21) 0.67 0.02 (-0.14,0.18) 0.84
Follow-up period (months) -0.04 (-0.05,-0.03) <0.001 -0.04 (-0.04,-0.03) <0.001
Dropout -0.19 (-0.36,-0.02) 0.03 -0.19 (-0.35,-0.03) 0.02
Baseline SBP (mmHg) -0.01 (-0.01,-0.003) 0.001 -
Time-varying SBP (mmHg) - 0.01 (0.003,0.01) <0.001
PD modality (APD vs CAPD) - 0.17 (-0.09,0.43) 0.19
Biocompatible solution - 0.24 (0.07,0.40) 0.004
Baseline D/P creatinine 4-hour - -0.20 (-1.02,0.62) 0.63
mm) et ultrafiltration (L/day) - -0.08 (-0.14,-0.02) 0.007
Dialysate glucose (g/day) - -0.004 (-0.01,-0.002) <0.001

RRF = residual renal function; logGFR = logarithmically transformed glomerular filtration rate; (I = confidence interval; GFR = glomerular
filtration rate; RAS =renin angiotensin system; SBP =systolic blood pressure; PD = peritoneal dialysis; APD =automated PD; CAPD = continuous
ambulatory PD; D/P creatinine 4-hour = dialysis-to-plasma creatinine ratio at 4 hours.

There was no significant interaction between biocompatible PD solution

and net UF on RRF outcome
Htay H et al, Perit Dial Int 2017; 37: 283-9



Each 1L/day increase in UF is associated with
12% worse UV preservation

TABLE 4
Predictors of Urine Yolume (log UV) from Linear Mixed Models

Model 1 Model 2

Variables Coefficient (95% (1) Pvalue Coefficient (95% CI) Pvalue
Male 0.29 (0.10,0.47) 0.002 0.38(0.20,0.55) <0.001
Age (years) -0.0002 (-0.01,0.01) 0.94 -0.01 (-0.01,0.001) 0.12
Body mass index (kg/m?) 0.004 (-0.13,0.02) 0.65 0.02 (0.01,0.04) 0.003
Diabetes mellitus 0.01(-0.19,0.21) 0.92 -0.05 (-0.25,0.13) 0.56
Cardiovascular disease -0.22 (-0.42,-0.02) 0.03 -0.14 (-0.33,0.04) 0.13
Baseline GFR (mL/min,/1.73 m2) -0.01 (-0.05,0.02) 0.48 0.001 (-0.03,0.03) 0.94
Baseline urine volume (L/day) 0.43 (0.27,0.60) <0.001 0.32 (0.17,-0.47) <0.001
Use of RAS inhibitors 0.01(-0.16,0.19) 0.87 -0.04 (-0.20,0.12) 0.62
Follow-up period (months) -0.03 (-0.04,-0.02) <0.001 -0.02 (-0.03,-0.02) <0.001
Dropout -0.14 (-0.3,0.03) 0.11 -0.17 (-0.03,-0.01) 0.04
Baseline SBP (mmHg) -0.01 (-0.01,-0.003) 0.001 -
Time-varying SBP (mmHg) - 0.01 (0.004,0.01) <0.001
PD modality (APD vs CAPD) - 0.08 (-0.18,0.35) 0.53
Biocompatible solution - 0.32(0.15,0.48) <0.001
Baseline D/P creatinine 4-hour - 0.05 (-0.83,0.92) 0.92
Net ultrafiltration (L/day) - -0.12 (-0.19,-0.06) <0.001
Dialysate glucose (g/day) - -0.01 (-0.01,-0.003) <0.001

log UV = logarithmically transformed urine volume; (I = confidence interval; GFR = glomerular filtration rate; RAS = renin angiotensin system;
SBP=systolic blood pressure; PD = peritoneal dialysis; APD = automated peritoneal dialysis; CAPD = continuous ambulatory PD; D/P creatinine
4-hour = dialysis to plasma creatinine ratio at 4 hours.

Htay H et al, Perit Dial Int 2017; 37: 283-9



Conclusion

Low GDP PD solution leads to better preservation of RRF
* Several mechanisms may be present

Some suggestions of decreased UF with low GDP PD solution treatment — but
evidence is not strong

Higher UF appears to confer worse RRF outcomes W%

Undeniably, better preservation of RRF leads to survival advantage
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