
Where Does Innovation Stand in The 
Field of Peritoneal Dialysis Solutions 

Jose Divino, MD, PhD 

Division of Renal Medicine, CLINTEC 

Karolinska Institutet 

Stockholm, Sweden 

Tabriz, Iran 

November 20th, 2019 

 



2 



 3  ©Diaverum 2008 November 24, 2015 



4 



 5  ©Diaverum 2008 November 24, 2015 



6 



 7  ©Diaverum 2008 November 24, 2015 



PD solutions 



Studies of peritoneal dialysis 
J Gjessing 
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Gjessing, J.: Pleural dialysis. Acta Med. Scand., 1967, 182 259-261 
 
Gjessing, J,: The use of dextran as a dialysing fluid in peritoneal dialysis. Acta Med.Scand., 1969, 185, nr 3 
 
Gjessing, J. Addition of amino acids to peritoneal dialysis fluid, Lancet, 1968, ii, 812. 
 
Gjessing, J. & Dencker, H.: Abdominal paracentesis with a dialysis catheter and peritoneal lavage - a diagnostic test in acute 
abdominal conditions. Acta Chir. Scand., 1968, 134, 351-352. 
 
Gjessing, J.: Peritoneal dialysis in severe acute haemorrhagic pancreatitis. Acta Chir Scand., 1967, 133, 645-647. 



Evolution of PD Solutions 

Solutions for 

removing 

uremic 

toxins and 

fluid 

Glucose sparing 

formulations for 

both systemic and 

local benefits 

 

Additives to 

address systemic 

inflammation, 

oxidative stress 

and associated 

morbidities and 

preserve 

membrane 

function 

 Solutions for 

nutrition, 

 new osmotic 

agent for 

improved UF, 

and improved 

biocompatibility 
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Some Approaches to Management of   
Peritoneal Glucotoxicity 

Osmotic stress 

1 
Polyol pathway 

2 
Protein glycosylation 
Amadori adducts 
AGE 

3 
Glucose degradation  
products 

4 

Iso-osmolar agent 

Icodextrin 

Non-glucose agent 

Icodextrin 
Amino acids 
Glycerol 

Non-glucose agent 

Icodextrin 
Amino acids 
Glycerol 

Non-glucose agent 
Low GDP glucose 

Icodextrin 
Amino acids 
Glycerol 
Low GDP glucose 



High glucose 

concentration in the 

PD solution  

 

 AGEs 

Osmotic  

stress 
GDPs 

Inflammation, fibrosis, angiogenesis, apoptosis, necrosis 

Cambios 

Vasculares

Fibrosis

Cambios 

Vasculares

Fibrosis

Cambios 

Vasculares

Fibrosis

C Holmes, PDI 20, suppl 5, 2000 

Remón C. Diálisis y Trasplante 2006 

• It is recommended: 

• To avoid excessive use of high glucose concentration by 

using the new osmotic agents 
• To utilize the new multicompartment (double or more) PD 

solutions, w/ low GDPs 

Mesothelium thinning  

 

fibrosis 
Neoangiogenesis 

 



Glucose Load – Some Context 

100gm –300gm glucose 
absorbed per day = 3-8       /day 

100 pounds (45 kg of sugar) 

36 to 110 kg/y 
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Second generation PD Solutions: Used in new ways 

Biocompatible Glucose Based Solutions 

pH 7.0-7.4 
Low GDP 

HCO3/lactate 

pH ~6.3 
Low GDP 

 

pH 7.0-7.4 
Low GDP 

 

pH 7.0-7.4 
Low GDP 

 

pH 7.0-7.5 
Low GDP 

 

pH 6.3-7.5 
Low GDP 

 

Icodextrin 
pH 5.2 

Low GDP 
Iso-osmolar 

 

Glucose Free  Solutions 

Amino Acids 
pH ~6.7 
No GDP 

 

Combinations 



Improving the quality of PD care 

Changes to the peritoneal 
membrane over time 

 

• Reducing glucose exposure 

 

• Reducing GDP 

 
 

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



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 

 

 



New PD solutions 
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Metabolic tailoring of peritoneal dialysis solutions, 
an approach not fully explored 



 Locally & systemically safe 

 Active osmotic ingredients 
(cristalloids & colloidal agents) 

 Glucose sparing  

 Fully metabolizable to safe 
final/intermediate products 

 Combining active osmotic agents 

 Poor insulin secretagoue 

 Moderate caloric load 

 Addressing comorbidities 

 

 

 

Osmometabolic Agents 

Attributes of an ideal bespoke metabolic tailoring …  

 Residual kidney function 

 Peritoneal membrane function 

 Survival 

 Better volume control 

 Better glycemic control 

 Less peritonitis 

 Reduce CVD risk 

 

 

 

 

Desiderata 



Outcome of Intraperitoneal Glucose Load 

Glucotoxicity, GDPs 

Changes to peritoneal membrane 
structure and function 

Glucotox Pathways:  
 Polyol  
 Exosamine 
 PKC 
 AGEs 

Fluid overload and inflammation 

Submesothelial fibrosis Vascular proliferation 

Long-term PD 

Increased 
Cardiovascular    

Risk 

Local effects Systemic effects 

Carbohydrate load: 
 Hyperinsulinemia 
 Selective Insulin  
        Resistance 
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Selective Insulin Resistance (Liver) 

22 

“In type 2 diabetes, selective insulin resistance has implications for therapy. By 
‘‘brute force’’ treatment of type 2 diabetes patients with large doses of insulin, we 

can overwhelm the insulin resistance and control the blood sugar, but at what 
price?” 

Insulin Resistant Insulin Responsive 

Pancreas 

Glucose 

Insulin 

Dyslipidemia 

Liver Steatosis 

Michael S. Brown & Joseph L. Goldstein 
Nobel Prize in Physiology or Medicine 1985 



Mitigating the ‘Load’ 
in PD patients 

Increased 
Cardiovascular     

Risk 

Systemic effects 

Bioactive Glucose 
Sparing 
(soon) 

Local effects  To improve biocompatibility and safety 

 To reduced glucose concentration in PD fluid 

without altering the UF profile 

 To improve glucose homeostasis 

 To limit endogenous/exogenous insulin 

exposure 

Xylitol 
L-carnitine 
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Outcome of 
Intraperitoneal 
Glucose Load 



Carnitine based peritoneal dialysis solutions: an “osmo-
metabolic” approach 

Carnitine’s highlights:
  
 Naturally occurring compound (MW 160) 

 Extremely stable (no degradation products when steam sterilized) 

 Good osmolar property 

 Excellent biocompatibility profile (in vitro) than current osmotic agents for PD 

 Well tolerated both locally and systemically 

 Excellent safety profile 

 Therapeutic add on values as a conditional drug (i.e., dysmetabolic diseases) 

 Possibility to be combined with other osmotic agents 

 Formulation of specific PD solutions (i.e., type II diabetics) 

24 
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Carnitine’s metabolic action 



Main metabolic functions of the carnitine system 

CPT1 

CPT2 

acyl-CoA 

acyl-CoA acyl-carnitine 

acetyl-CoA 

ACS 

long-chain  
fatty acids 

b-oxidation 

CACT 

acetyl-carnitine 
CAT 

L-carnitine + acyl-CoA          acyl-L-carnitine + CoA 

Keq close to 1 
26 

 

 Mitochondrial b-oxidation of long-chain fatty acids 

 Modulation of the acetyl-CoA/free CoA ratio in mitochondria 

 Key role in intermediary metabolism 



Main therapeutic use of L-carnitine 
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For the prevention and treatment of carnitine deficiency in 
patients with end stage renal disease who are undergoing 

dialysis! 

Hemodialysis 
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J Nephrol (2014) 27:699-706. 

APD patients show the 
highest carnitine 

deficiency… 

More than 40% reduction… 



Krebs 
cycle 

acetyl-CoA  

CPTs  
PDH   

ETC   

PDHK   

Pyruvate 

LC acyl-CoA 

Alb-FA 
Glucose blood 

G6P 

GLUT4 
HK   
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Citrate 

PFK   

CAT   

Acetylcarnitine 

Acetylcarnitine 
Efflux 

b-ox 

Carnitine overexposure improves muscle glucose homestasis 

High carnitine exposure 

and flux effects 

Improvement of insulin 

sensitivity and glucose disposal 

glycogen 

carnitine 



Krebs 
cycle 

acetyl-CoA  

CPTs  

b-ox 

PDH   

ETC   

pyruvate 

LC acyl-CoA 

Alb-FA Lactate 

blood 

PDHK   PC   

oxo 

G6Pgenesis 

LDH 

acetyl-carnitine  

CAT  

Acetylcarnitine 
efflux 

High carnitine exposure 

and flux effects 

Improvement of insulin sensitivity 

and glucose disposal 

CH3-N
+-CH2-CH-CH2-COO – 

OH CH3 

CH3 

Liver insulin resistance and glucose production 



Am J Kidney Dis  (2013) 62:929-38 
31 

Enrollment period   
(14 days) 

t
0 

4 months 

Randomisation 

Treatment 

Active Group Control Group 

Glucose (1.36 o 2.27%) 
Plus L-Carnitine (0.1%)  

Diurnal Dwells 

Nocturnal Dwell Icodextrin 

Glucose (1.36 o 2.27%)  
 

Primary end point: change in insulin sensitivity, evaluated by 
euglycemic hyperinsulinemic clamp 

Clamp  Clamp  



Insulin sensitivity (clamp) in PD patients treated with glucose- or 
glucose/carnitine-based PD solution, a proof of concept, prospective 

randomized trial 

Am J Kidney Dis  (2013) 62:929-38 
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Standard 

6 Patients 

6 Patients 

2 Patients 

13 Patients 

-2,3% 
(median) 

21,4% 
(median) 

L-Carnitine 

* p < 0.05 

p < 0.03 

p = 0.8 



CLINICAL DATA FOR L-CARNITINE  

33 33 

In 4 stable CAPD patients, evaluation of 

tolerability and efficiency of a nocturnal 

peritoneal dialysis solution containing 

glucose (1.5%) plus L-carnitine (5 grams; 

0.25%) used for 5 consecutive days versus 

a standard glucose 2.5% solution routinary 

used for nocturnal dwell. 

Ultrafiltration in PD patients treated for 5 
days with glucose/carnitine based PD 

solutions  
Kidney Int  (2011) 80:645-54 



34 

Xylitol’s metabolic and osmotic actions 



Xylitol-Carnitine based peritoneal dialysis solutions: an 
“osmo-metabolic” approach 

Xylitol highlights:  
 Naturally occurring five-carbon sugar alcohol 

 Molecular Weight: 152.1 

 Extremely stable (no degradation products when steam sterilized) 

 Osmotic properties comparable to glucose 

 It enters into the Pentose Monohosphate Shunt (PPP) 

 Very modest insulin secretagogue 

 Several grams of it is produced daily by the liver (5-20gr)  

 Mainly metabolised in liver and red blood cells 

 Used in total parenteral nutrition (up to 3gr/kg/day) 

 Tested as a standalone osmotic agent in diabetic PD patients  

 Very low glycemic index 
35 



Pentose Monophosphate Shunt 
Oxidative branch 

Glucose 6-phosphate   
 
 

Fructose 6-phosphate  
 
 

Glyceraldheide 3-phosphate  
 
 

Lactate 
 

      Ribose 5-phosphate (C   )   
 
 

C   , C   , C   , C    , C 

5 

 3  4 5 6 7 

C    & 6 C 3 

Xylitol 
2 NADPH +  CO  2 

Pentose Monophosphate Shunt 
Non-oxidative branch 

Glycolysis 

Metabolic fate of xylitol in mammals 

Glucose 

Pyr 
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Inhibition of glycolysis attenuates profibrotic 
phenotype of human mesothelial cells and 

peritoneal fibrosis in mice 



Xylitol, a very modest insulin secretagogue … 

Am J Physiol Endocrinol Metab (2016) 310:E1053-61 

Xylitol Xylitol 

Glucose 

Nutr Res Rev (2003) 16:163-91 



Phase II, exploratory study to test safety and metabolic/ultrafiltration 
efficacy of a xylitol based PD solution in uremic diabetic patients 

 
 

 Patient population: 6 PD patients with poorly controlled type I diabetes 
 

 Patients previously treated with a CAPD glucose-based for 5.8+1.55 months 
(mean+se) 
 daily therapeutic program including 4 exchanges of 2 L, 2 of which containing glucose 

2.0 % and 2 with glucose 4% (up to 240 gr) 

 
 Study plan: from 5 to 11 months treatment with a daily therapeutic program 

including 4 exchanges of 2 L, 3 of which containing xylitol 1.5% and one with 
xylitol 3% (up to 150 gr)  

 
 

Use of xylitol in Peritoneal Dialysis 
(Bazzato et al.)  

Am Soc Artif Intern Organs (1982) 28:280-86 
39 



Biochemical parameters before and after 5 months of xylitol-
based PD solution in Type 1 diabetics 

Xylitol load of 150 gr per day 

BUN 
  (mg/dL) 
Creatinine 
  (mg/dL) 
Uric acid 
  (mg/dL) 
Total Protein 
  (g/dL) 
Haemoglobin 
  (g/dL) 
Body weight 
  (Kg) 
MAP 
  (mm Hg) 
Blood Glucose 
  (mg/dL) 
HbA1c 
  (%) 
Insulin Dosage 
  (UI) 
Triglycerides 
  (mg/dL) 
Cholesterol 
  (mg/dL) 
HDL-Chol 
  (mg/dL) 
 

51.3+15.6 
   

6.9+1.3 
   

5.6+0.7 
   

6.5+1.1 
   

12.6+2.8 
   

58.3+12.4 
   

102+4.2 
   

205+23 
   

12.9+0.82 
   

124+16 
 

316+49 
 

308+43 
 

38+6.6 
   
 

49+18.2 
   

6.7+0.9 
   

9.1+1.0* 
   

6.3+0.8 
   

12.3+2.3 
   

56.4+11.6 
   

98+5.3 
   

193+18 
   

10.7+1.08* 
   

59+14* 
 

213+42* 
 

245+40* 
 

47+7.3* 
   
 

SGOT 
  (U/L) 
SGPT 
  (U/L) 
CPK 
  (U/L) 
gGT 
  (U/L) 
Alk. Phosphat. 
  (U/L) 
Bilirubin 
  (mg/L) 
Sodium 
  (mEq/L) 
Potassium 
  (mEq/L) 
Calcium 
  (mg/dL) 
Phosphorus 
  (mg/dL) 
Magnesium 
  (mg/dL) 
Bicarbonate 
  (mEq/L) 
Lactic acid 
  (mg/dL) 

21+3.6 
   

23+5.4 
   

31+9.6 
   

36+5.8 
   

193+48 
   

7.8+1.0 
   

139+3.6 
   

4.3+0.8 
   

9.5+1.7 
   

4.3+1.1 
 

3.1+1.6 
 

23.9+3.2 
 

12.6+3.5 
   
 

24+4.3 
   

28+4.0 
   

35.4+12 
   

37+7.5 
   

208+36 
   

8.2+3.0 
   

138+3.2 
   

4.2+0.6 
   

9.8+1.4 
   

2.8+0.7* 
 

2.9+0.7 
 

24.1+2.9 
 

17.5+3.1* 
   
 

before        after before        after 

Trans Am Soc Artif Intern Organs (1982) 28:280-86 

40 



 Xylitol-based PD solution was safe and well tolerated over a 6-month period  

 Ultrafiltration profile of the xylitol-based PD solution (150 gr per day) was 

comparable with that of glucose-based PD solution (240 per day) 

 No sign of oxalate accumulation 

 The amount of xylitol effectively absorbed by PD patients was about 110gr/day, that 

is much lower than the maximal iv dose recommended by German Health 

Authorities (210gr/day for 70Kg bw) 

 Buoncristiani & Di Paolo have treated 11 PD patients with a 2 L PD solution 

containing glucose (1.5%) and xylitol (2.5%) for more than 5 years [19° Giornate 

Nefrologiche Senesi (Buoncristiani & Di Paolo, eds), pp 303-308; Bios, Italy] 

Additional Outcomes and Considerations: 

Use of xylitol in Peritoneal Dialysis 

41 



inhibition of  
glucose 

production 

increased 
glucose 
uptake 

L-Carnitine  Xylitol 

little/no 
insulin 

secretion 

Glucose sparing along with an insulin-independent modulation of 
glucose disposal/production  

52 

low plasma 
glucose 

exposure 

Polydextrin 



BACKGROUND ON THE PRODUCT 

43 43 

XyloCore – Composition of three different strengths 

Osmotic Strength Low Strengtha 
Medium 
Strengthb  

High Strengthc 

Xylitol mmol/L 46 

(0.7% w/v) 

98.6 

(1.5% w/v) 

125 

(2.0% w/v) 
Glucose mmol/L 27.7  

(0.5% w/v) 

83 

(1.5% w/v) 

L-Carnitine mmol/L 1.24 

Sodium mmol/L 134 

Calcium mmol/L 1.75 

Magnesium mmol/L 0.5 

Chloride mmol/L 103.5 

Lactate mmol/L 35 

pH 5.5 ± 0.5 

Osmolarity mosmol/L 351.9 404.5 486.2 

corresponding to Dianeal containing a 1.5%, b 2.5% and c 4% (w/v) glucose  

XyloCore 
(Xylitol, Glucose and Carnitine) 
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ELIXIR 
A Study to EvaLuate the EffIcacy and Safety of XyloCore, a Glucose 

SparIng ExpeRimental Solution for Peritoneal Dialysis 
 

 إكسير
 

Randomized, controlled parallel groups, open, multicenter study, comparing the 
effects of a low glucose PD solution, XyloCore, to Physioneal only regimen, in 
patients with End-Stage Renal Disease (ESRD) receiving Continuous Ambulatory 
Peritoneal Dialysis (CAPD), over a 6-month study period. All patients will receive 
Extraneal (7.5% Icodextrin) for nocturnal (long-dwell) exchange. 
 
  
The primary objective of this study in CAPD patients is to demonstrate the non-
inferiority of XyloCore compared to the Physioneal with regards to safety and 
efficacy.  

Study design: 

Objectives: 



CLINICAL DATA FOR XYLITOL 

45 45 

Use of xylitol in Peritoneal Dialysis 

Additional Outcomes and Considerations: 

 Xylitol-based PD solution was safe and well tolerated over a 6-month period  

 Ultrafiltration profile of the xylitol-based PD solution (150 gr per day) was 

comparable with that of glucose-based PD solution (240 per day) 

 Significant improvement of glycemic control (HbA1c) 

 No sign of oxalate accumulation 

 The amount of xylitol effectively absorbed by PD patients was about 110gr/day, that 

is much lower than the maximal iv dose recommended by German Health 

Authorities (210gr/day for 70Kg bw) 

 Buoncristiani & Di Paolo have treated 11 PD patients with a 2 L PD solution 

containing glucose (1.5%) and xylitol (2.5%) for more than 5 years [19° Giornate 

Nefrologiche Senesi (Buoncristiani & Di Paolo, eds), pp 303-308; Bios, Italy] 



PD Solution  
Additives? 

Enhanced solute removal? 
Phosphate 

Middle molecules 

Increase 
Ultrafiltration 

Systemic  
Effects 

(Inflammation) 

Membrane 
Protection 

Malnutrition 

Cardiovascular 
disease 







Telemedicine in PD 



Telemonitoring 

Allows for real-time capture and transmission of 

numerous physiological variables (pulse, blood 

pressure, weight, glucose). 

Most utilize “Bluetooth” connectivity 

10th March 2009 Juan Jesus Carrero Roig 50 



APD Cyclers 



Sharesource 
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Clinic Portal 

Patient Portal 

Baxter Portal 
Customer service/tech service 

De-identified Aggregate Data 

Patient’s Home 

Data Center 

Cellular 

Modem 

Cloud-based  

Server System 

https://na.sharesource.com/patientportal


For Patients on Home Dialysis Remote Patient Management 

Treatment data is automatically collected after each PD session  

Allowing healthcare providers to securely view their patients’ recently completed home dialysis-related 
treatment data 

Allowing Healthcare providers to act on this information by directly contacting the patient and/or 
remotely adjusting their patients’ home device settings 

PD-cycler embedded  

remote patient management platform 

https://na.sharesource.com/patientportal


Sharesource Clinician Dashboard: 
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Slide courtesy James A. Sloand 



APD RPM: Early Detection of Catheter Malfunction 
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Jotterand-Dreppe V, Martin P-Y, Sloand JA. Perit Dial Int 2017. 



     

From Manual to Digital  
Modernising Dialysis 



             The identified “CAPD-challenges” 
 The Vivatum “Solution”  

57 

(*) HCP = Healthcare Practitioner  

  The “Solution”  

Integrated remote patient 
care and therapy analysis 

platform  

Platform integrated CAPD 
(home dialysis) hardware 

platform based, 
hardware supported 

CAPD Therapy “today” 
Manual Therapy  

Patient Safety  Demanding  
to HCP(*) 

Patient based error-
prone home 

therapy  

Affordability  Therapy Outcome  Manual therapy lack 
of digitalisation  

Irregular patient 
contact  

Quality of life  

challenges and unmet needs 



  Vivatum “remote patient care” and “therapy 
analytics”   

58 

Vivatum-ALBA®   

  hook scale 

Vivatum-ALBA®   

  pinch valve & 
flow monitoring 

Vivatum-ALBA®  
Interactive Patient 

Terminal   

Manual Therapy  

CAPD Therapy “today” 



  Vivatum “remote patient care” and “therapy 
analytics”   

59 

Bluetooth based patient vital data transmission  

Patient therapy data 

Therapy guidance Patient guidance 



Vivatum PD ® Customer Benefit and Congress Feedback
     

Remote     
patient care 

Care-free &     
safe therapy  

Automated 
therapy  

Therapy 
Analytics 

Therapy Safety  

Customer benefits (summary) 

Complementary to all PD 
dialysates fluid and 
connector systems 

PD-Solution and 
Connector independent 

Remote patient care & 
monitoring  

Dialysate fluid flow 
guidance to 1ml 

Tailored therapy Prescription flexibility 

Patient therapy guidance Improved therapy 
adherence 

Bi-directional 
communication 

Early detection of 
complications  

Accurate & automatic 
therapy data recording 

Real time therapy 
analytics  

Fewer hospitalisation  Resource-saving and 
cost- saving therapy  

Higher therapy accessibility and affordability 
Patient therapy retention   

Feedback and Reactions to Vivatum PD @    EDTA 
2019 in Budapest 

 
Quotes: 

 
“Alba modernises CAPD!” Commenting on the Device 

 
“Now I can see catheter function daily!” Commenting on the Pinch 

Valve Technology allowing measurement to the ml. 
  

“This reduces the stress my team is faced with.!” 
  

“My team can reach out to our patients bidirectionally and the 
historical patient data is available to the entire team any time.”  

Commenting the remote patient care, therapy analytics and EMR 
integration. 

  
“This allows us Nephrologist to be closer to the patients.” 

Commenting on the Med.Device integration, the therapy cockpit, 
the alarm functionality and Communication    
“A patient can be managed by the team now” 

   
“You have a training function for Patient Training, that’s great!”   



 Something New >>  Vivatum-Sentinel® 
      

 Treatment Plan established by the Nephrologist in Vivatum-Sentinel® (Secure Web Access) 
 Patient Access via e.g. Vivatum-ALBA® CAPD Auto to Vivatum-Sentinel® with a verification process to the EMR 
 Treatment Plan Tasks Communication to the patient and his device (e.g. Vivatum-ALBA® CAPD Auto, Tablet, Desktop, Smart Phone and others) 
 Medical Device connectivity as per Treatment Plan requirements (Vivatum-Link® patient guidance) 
 Nurse Management & Reporting by Web or App Portal Access  
 Monitoring & Alerts possible to Nurse or Doctor as per established process 
 Stand-Alone Option for Dialysis Units for ESRD-therapy options (PD = CAPD & APD & HD) without integrated EMR capability 

Vivatum-Sentinel® remote patient care and therapy analysis software    
ESRD / RRT remote therapy management, therapy analytics and EMR electronic medical record 

Vivatum-Sentinel® with bidirectional remote patient communication capabilities. 

Vivatum-Sentinel® remote patient care  

Vivatum-Sentinel® 
Remote patient care & 

analytics 

Vivatum-ALBA®  
Interactive CAPD terminal & 

communication-hub 

Vivatum-Link®  
connecting therapy 

related medical devices  

Vivatum-Link®  
device examples  



  Vivatum-RRT Therapy Support®  

62 

Vivatum Remote Patient Care 

Vivatum provides tailored solutions for Remote RRT Patient Care and the IT-platform beyond dialysis    

 

Vivatum-ALBA®  
CAPD Auto 

Vivatum Hardware 
 

Vivatum ALBA®          Automated CAPD Patient Care. 
    Designed to automate the CAPD and manage & 
support patients remotely. 
    Designed to eliminate error-prone therapy steps.  
  

Vivatum IT-Platform (SaaS)  
 
Vivatum-Sentinel®    IT based remote patient care (bidirectional). 

Vivatum-Link®   Designed to managed all ESRD patients. (Therapy / System independent).  
    Designed to reduce patient based manual therapy steps.  
 

Vivatum-Sentinel®  
Remote patient care, therapy analytic 

and EMR IT-platform  

Vivatum-Link®  
medical device integration 



  Vivatum-PD®- System Overview  

63 



Other innovative contributing 
strategies 





Gene Set Enrichment Analysis (GSEA) 

Quantification of glycolytic enzymes 

Quantification of fibrotic proteins 

Single-cell transcriptome of mesothelial cells 
from patients undergoing PD 



Inhibition of glycolysis attenuates profibrotic 
phenotype of human mesothelial cells and 

peritoneal fibrosis in mice 



PD fluid enhances glycolysis in mouse peritoneum 

(4.25 Glucose w/v) 
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