R {7th Congress of the
~ International Society for Peritoneal Dialysis
VANCOUVER, CANADA l MAY 5-8, 2018

Alanyl-glutamine-containing PD fluid
Andreas Vychytil

MEDICAL UNIVERSITY
OF VIENNA

Division of Nephrology and Dialysis
Department of Medicine @
andreas.vychytil@meduniwien.ac.at



mailto:andreas.vychytil@meduniwien.ac.at

“ lmérﬁalibrﬁl Soﬂicfy for Peritoneal Dialysis
VVVVV B Conflict of Interest

Baxter: Speaker honoraria, travel grants
Fresenius: Speaker honoraria, travel grants

Zytoprotec: Travel grant (after submission of the paper)




Impact of pH-neutral/low-GDP fluids on clinical outcomes of
peritoneal dialysis patients— a systematic review (20 RCTs)
Cho Y et al, Kidney Int 84: 969-979, 2013

Conventional vs ,,low GDP" PD fluids

® Urinary volume 7

® Residual renal function at 12 months 7
® Inflow pain{

No significant effect on

® Peritoneal transport rates

® Peritoneal small solute clearances
® Peritonitis rate

® Technique survival or patient survival
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Alanyl-Glutamine

 In critically ill patients glutamine depletion is associated with worse outcome,

glutamine substitution reduces infectious morbidity and length of hospital stay
(Tao KM et al, Cochrane Database Syst Rev 9: CD010050, 2014)

« Extended exposure of mesothelial cells to PDF is associated with depressed heat

shock response (Vargha R et al, Nephrol,Dial Transplant 23: 3494-3500, 2008; Bender TO
et al, Nephrol Dial Transplant 26: 1046-1052, 2011, Kratochwill K et al, Nephrol Dial
Transplant 27: 937-946, 2012)

« In in-vitro and in-vivo models of PD glutamine/AlaGIn improved heat shock

response and cytoprotection of mesothelial cells (Bender TO et al, Perit Dial Int 30:
294-299, 2010, Kratochwill K et al, Nephrol Dial Transplant 27: 937-946, 2012)

- In uremic rat and mouse PD exposure models addition of AlaGIn to PD fluids
reduces peritoneal thickening, pathologic neovascularization and number of
inflammatory cells in PDE and parietal peritoneal tissue (by modulating IL-17
expression) (Ferrantelli E et al, Kidney Int 89: 625-635, 2016)
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Alanyl-Glutamine in PD fluids -
an alternative concept

Addition of a cytoprotective agent to PD fluid
instead of

Lowering GDP concentration and increasing pH
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Addition of alanyl-glutamine to dialysis fluid restores

peritoneal stress responses (First-In-Man Trial)
Kratochwill K et al, PLoS ONE 11: e0165045, 2016

Per protocol population: n=20
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A: 4h PET with Baxter Dianeal 3,86% + 8 mM AlaGln; B: 4h PET with Baxter Dianeal 3,86%

MEDICAL UNIVERSITY 17th Congress of the
OF VIENNA ~ International Society for Peritoneal Dialysis



Effect of intraperitoneal alanyl-glutamine (First-In-Man Trial)
Kratochwill K et al, PLoS ONE 11: e0165045, 2016

p = 0.022
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Effect of alanyl-glutamine on ex-vivo LPS-stimulated cytokine release

Kratochwill K et al, PLoS ONE 11: e0165045, 2016

Effluent + fresh PDF (1:1) Pure effluent
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Prospective, randomized, multi-center, double-blind, placebo controlled,

two-period, two-treatment, crossover, phase Il trial
Vychytil A et al, submitted

4 weeks 8 weeks 8 weeks

| A: Physioneal® + Placebo

I I
Sequence . .
A-B > - >- B: Physioneal® + 8mM
AlaGIn
Sequence
CEERD[A D

0 T T T T T AI'I Austrian I.>D cer;ters
with >10 patients invited

Screening Visit 1 Visit 2 Visit 3 Visit 4 Visit 5
PET PET PET

8 centers participated
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Biomarker research to improve clinical outcomes of peritoneal dialysis:

consensus of the EUTRIPD network
Aufricht C et al, Kidney Int 92: 824-835, 2017

CA — 125 appearance rate in the 4 hours PD effluent
- Peritoneal CA-125 levels significantly decrease during long-term PD

- Lower CA-125 dialysate levels after treatment with acidic single chamber fluid as
compared to low GDP multichamber PD fluid

Ex-vivo stimulated IL-6 release in 1 hour PD effluent

- Lower cytokine release of peritoneal macrophages after treatment with acidic single
chamber fluid as compared to low GDP multichamber PD fluid

- Ex-vivo stimulated cytokine release is an early predictor of outcome in critically ill
patients (Ploder M et al, Shock 25: 129-134, 2006)

- One-hour dwell (maximally depressed IL-6 release) allows to discriminate effects of
AlaGIn (Herzog R et al, Sci Rep 7: 6229, 2017)
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[ Screened (n=54) ]
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o Screening Failure (n=2)
e Not Randomized (n=2)

[ Randomized (n=50) j
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Allocated to Physioneal 40 (n=25):

o Received allocated IMP (n=24)
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- Transplantation (n=1)
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Allocated to PD-protec (n=25):

e Received allocated IMP (n=23)

o Did not receive allocated IMP (n=2):
- Transfer to alternative RRT (n=1)

- Peritonitis episode (n=1)
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Prematurely discontinued/Drop outs ( (n=4)
o Withdrawal of consent (n=1)

o Major change in PD prescription (n=1)

o Peritonitis episode (n=2)

Follow-Up

) !
J

.
MEDICAL UNIVERSITY

OF VIENNA

Prematurely discontinued/Drop outs (n=2):
e Withdrawal of consent (n=1)
® PD stop due to AE (n=1):

- Hernia
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* [ CROSSOVER J ‘

4 N\

Allocated to PD-protec (n=20): Allocated to Physioneal 40 (n=21):

o Received allocated IMP (n=20) o Received allocated IMP (n=21)

¢ Did not receive allocated IMP (n=0)  Did not receive allocated IMP (n=0)

N J
v ( Follow-Up ]

s U J N

. . Prematurely discontinued/Drop outs (n=3):
Prematurely discontinued/Drop outs (n=1): o Transfer to alternative RRT (n=1)
o Transplantation (n=1) . .
o Peritonitis episode (n=2)

N J
v ( Analysis 1 v

Analysed: - d

o Full Analysis Set (n=20) Analysed:

o Safety Set (n=24) o Full Analysis Set (n=21)

o Per Protocol Analysis Set (n=19): o Safety Set (n=23)

- Excluded from PP Set due to receiving o Per Protocol Analysis Set (n=21)

incorrect treatment dose during PET (n=1)

Randomization Set: n=50
Safety Set: n=47

Full Analysis Set: n=41

Per Protocol Analysis Set: n=40
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Baseline Data

Placebo —» AlaGIn
(n=20)

AlaGln — Placebo
(n=21)

Total
(n=41)

Age (y, mean =SD (range))

61.6 +11.4 (43 — 83)

59.5 +12.0 (28 — 76)

60.5 +11.6 (28 — 83)

Gender (n,male/female)

15/5

1417

29/12

Diabetics (n (%))

(8 (40%))

(6 (29%))

(14 (34%))

Body mass index (kg/m?3)

27.5 +4.5 (21.0 -39.8)

30.5 6.6 (19.7 — 41.0)

28.8 +5.8 (19.7 — 41.0)

Time on PD (m, mean +SD (median;

26.6 +24.1 (18.6, 3 -- 107)

20.3+19.1 (18.7; 3—-78)

23.4 +21.6 (18.7; 3 -- 107)

range))

PD modality (n, APD/CAPD) 18/2 17/4 35/6
Icodextrin (n, yes/no) 11/9 15/6 26/41
History of peritonitis (n, yes/no) 5/15 5/16 10/31

Ultrafiltration (mL/24h, mean +SD

(range))

802 +510 (208 — 2192)

278 +780 (-1256 — 1937)

534 £706 (-1256 — 2192)

Glomerular Filtration Rate
(mL/min/1.73 m?)

4.7 3.9 (0 — 14)

6.6 +4.2 (0 — 20)

5.7 +4.1 (0 — 20)

Urine Volume (mL/24h, mean +SD

(range))

1169 +849 (0 — 3200)

1650 +945 (0 — 3300)

1415 +921 (0 — 3300)
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Primary Endpoints (= biomarker reflecting peritoneal membrane status)

CA-125 appearance rate (u/min)

>

750

500

250
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Primary Endpoints (= biomarker reflecting immunocompetence)

stimulated IL-6 Release (1h) [LOG]

x>

25

20

Stimulated IL-6 log10 (pg/ml)

05

0.0

Placebo
1.36 *=0.55

1.25 (0.23-2.74)

--- Placebo -> AlaGIn

— AlaGIn -> Placebo

Placebo AlaGIn
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AlaGin
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Immunocompetence and Inflammation - peritoneal

Placebo

AlaGln

Difference AlaGIn-Placebo

Parameter (unit) mean £ SD (n) mean £ SD (n) LS mean (95%-Cl) p-value

WBC in PDE (G/L) | 0.030 +0.07 0.028 +0.05 0.0002 | [0.026-0.026] |  0.99

IL-6 in PDE (pg/mL) 17.9 £16.1 21.1 +17.7 2.70 [-3.64 — 9.03] 0.39

IL-8 in PDE (pg/mL) 13.2 £7.7 13.0 +7.7 050 | [3.38-2.38] 0.73

'%ﬁgﬂfﬁ;sgh 2.14 +0.51 2.21 +0.48 0.05 [-0.05 — 0.14] 0.35
TN'(:['L‘"O'Z"i'eaje it ih 1.46 £0.61 1.58 +0.55 011 | [0.001-0.22] ¢ 0.048 )
pg/mL) N

TN'(:['L‘"O%‘Q]":)ZS/%‘E; 4h 2.08 +0.49 2.12 +0.49 0.026 | [-0.048-0.099] | 0.49

n number of observations, SD Standard Deviation, Cl Confidence Interval

@
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Immunocompetence and Inflammation - systemic

Placebo AlaGln Difference AlaGlIn-
Placebo
Parameter (unit) mean x SD (n) mean z SD (n) mlzesan (95%-Cl) p-value
'L-6 in Blood 2.44 +1.72 238 | £1.60 | -0.12 |[-0.48-0.24]| 0.50
(pg/mL)
IL-8 in Blood 21.32 +14.6 192 | +12.8 21 | [4.1-0.08]
(pg/mL)
hsCRP in Blood (mg/L)| 6.74 +7.48 5.19 +4.43 -1.64 |[-4.08-0.79]| 0.18

n number of observations, SD Standard Deviation, Cl Confidence Interval
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Systemic Markers of Metabolism

Difference
Placebo AlaGIn
AlaGIn-Placebo
_ LS
Parameter (unit) mean + SD (n) mean + SD (n) (95% CI) p-value
mean

HbAlc (%) 5.98 +1.17 6.07 +1.16 0.15 [0.02 - 0.27]
at baseline £5.7% 531 +0.35 5.40 +0.35 0.12 [0.01 -0.22]
at baseline 5.7-6.5% 6.03 +0.65 6.30 +0.67 0.20 [-0.18 — 0.58] 0.24

at baseline > 6.5% 7.57 +1.27 7.74 +1.15 0.23 [-0.07 — 0.53] 0.12
GSH/GSSG ratio in Blood 2.55 +0.99 2.70 +1.34 0.15 [-0.24 — 0.55] 0.44
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Peritoneal Transport Characteristics

Placebo AlaGIn Difference AlaGlIn-
Placebo

Parameter (unit) mean £ SD (n) mean + SD (n) mLeSan (95%-Cl) p-value
D/P Creatinine 0.79 +0.11 0.81 +0.11 0.015 | [-0.005-0.035] | 0.14
D/Do Glucose 0.27 +0.065 0.26 +0.067  |-0.011]|[-0.024-0.0023]| 0.1
Sodium Dip (mmol) | g »q +3.65 4.38 +3.68 0.87| [256-0.82] | 031
Peritoneal 525.2 +312.3 507.2 +281.8 -23.6 | [-105.7-585] | 0.56
Ultrafiltration (ml)

D/P dialysate/plasma ratio, SD Standard Deviation, Cl Confidence Interval
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Peritoneal Transport Characteristics

Placebo AlaGlIn Difference AlaGIn-Placebo
Parameter (unit) mean = SD (n) mean + SD (n) LS mean (95%-ClI) p-value
D/P Urea 0.92 +0.15 0.91 +0.16 0.0005 [-0.017 — 0.018] 0.95
D/P Uric Acid 0.70 +0.12 0.73 +0.11 0.023 [0.0002 — 0.046]
D/P Phosphate 0.72 +0.13 0.75 £0.13 0.029 | [0.0037 - 0.054] @
D/P Potassium 0.85 £0.10 0.88 £0.082 0.033 | [0.0061 - 0.061]
D/P Total Protein 0.016 +0.0093 0.013 +0.0056 -0.0031 | [-0.0059 — 0.0003] @
D/P Albumin 0.029 +0.038 0.025 +0.03 -0.00285 | [-0.001 — 0.0043] 0.43
Peritoneal Protein Loss (g)| 2.62 +1.58 2.11 + 0.86 -0.55 [-0.98 — 0.11] @Ola

D/P dialysate/plasma ratio, SD Standard Deviation, Cl Confidence Interval
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Adverse events

- At least 1 adverse event in 42/47 patients (89.4%), similar frequency in both
treatments

« Serious adverse event in 16/47 patients (34.0%)

* None of the serious adverse events was related to study treatment

« The only AEs assessed as at least possibly related to study treatment were
fatigue (during placebo treatment) and chest discomfort and dehydration
(experienced by the same patient during AlaGln treatment)

« AE leading to withdrawal from the study in 5/47 (10.6%) patients (4 patients with

peritonitis during placebo treatment, 1 patient with incarcerated umbilical hernia
during AlaGln treatment)
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Summary and Conclusion

. The positive results in both CA-125 appearance rate (mesothelial cell status) and ex-vivo IL-6
release (peritoneal immuncompetence) are regarded as particularly strong findings.

. Reduced peritoneal protein loss and increased stimulated TNF-a release in 1-h peritoneal
effluent support the effects of intraperitoneal Alanyl-Glutamine.

. These changes are the first to show improvement on top of biocompatible (dual chamber)
peritoneal dialysis fluids.

. Additionally, treatment with Alanyl-Glutamine was associated with lower systemic inflammation
(lower IL-8 blood level and hs CRP).

. No differences in adverse events or safety signals were observed with Alanyl-Glutamine.
All 4 peritonitis episodes occurred during placebo treatment.

. Currently, a Phase Ill Trial is in preparation.
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