Advanced hemodialysis
technologies are needed to
improve ESKD care in Asia



Asia is heterogenous...

Afghanistan Laos China India Singapore Japan
GDP per capita
_ 470 1,320 5,430 1,489 46,241 45,903
(nominal; USS)?
Total Health
Expenditure per 15 39 191 44 1,531 3,754

capita (USS)

At < USS60 per capita, difficult to deliver reasonable minimum services (WHO, 2000)

World Development Indicators 2011
World Health Statistics 2012



What are the challenges to improve ESKD
care in Asia?

* There is a large (and increasing) unmet need of dialysis

Removal of financial barrier increases uptake/initiation on dialysis

Dialysis population is younger, often family breadwinners

Shortage of trained healthcare personnel

Residual inequities around dialysis initiation need addressing

New models of care and care delivery might worsen inequity unless addressed
specifically

Re-conceptualize understanding of health: refocus on prevention, early detection



Variations in ESKD care practice

* Warranted : patient preference, underlying conditions

* Unwarranted:
- Effective care — based on clinical evidence
- Preference-sensitive care — patients exercising choice between available valid
treatment options
- Supply-sensitive care — different availability of treatment(s)

https://www.healthknowledge.org.uk/public-health-textbook/research-methods/
1c-health-care-evaluation-health-care-assessment/equity-health-care
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Aims of dialysis

* Replace the function of the failed kidneys as completely as possible
* Full rehabilitation of the patient
* Minimal cost to society



Labor Productivity

% CAGR 1990-2010
Real sector growth

Overall, labour productivity
and employment growth in U.S. economy
US economy by sector

Healthzare and
social assistance

2.9

Manufacturing 26 | 47 21
Retail trade 31 B 27 04
Financial actviies 20 22 07
Professional and 29 f07 Y

Source! business services
Kocher and Sahnl, NEJM, 2011

If developing world uses current models, there will never be
enough trained personnel for rising demand



Technology

("science of craft"”, from Greek texvn, techne, "art, skill, cunning of
hand"; and -Aoyia, -logia) is the collection of techniques, skills,
methods, and processes used in the production of goods or services or

in the accomplishment of objectives, such as scientific investigation.






The machines rose from
the ashes of the nuclear
fire. Their war to
exterminate mankind had
raged for decades, but
the final battle would not
be fought in the future. It
would be fought here, in
our present.

, ITs NOTHING PERSONAL.

JUDGMENT DAY The machines are willing!




Advanced HD technologies

* Increase in dialysis dosage

* Preference of high-flux versus low-flux membranes

* Choice between convection and diffusion as dialysis strategy
* Chemical composition and biologic purity of dialysate

e Effect of sodium, potassium, volume profiling

* Intradialytic volume monitoring aiming at improving hemodynamic
stability

Lameire et al CJASN 2009



Dialysis dosage



Membrane flux

 Membrane Permeability Outcome (MPO) study
- 37% survival benefit
- Improved survival in those with diabetes
- No benefit if alboumin >4 g/d|I

 HEMO Study
- B,-microglobulin clearance <10 and >20 ml/min
- No survival difference in primary analysis
- Reduced risk of cardiac death and cardiac hospitalizations, CVA and those on dialysis for >3.7 y

- Favourable effect on infection-related mortality/morbidity

e 4D Study
- High flux dialysis better in diabetics



Modeling

* Sodium
* Potassium
* Temperature control



Dialysate purity

* No studies to show beneficial direct outcomes by using ultrapure
water and/or dialysate

* European and Japanese criteria more stringent than those in the
United States

* Reduces the microinflammatory state of the patients



Convective v diffusive therapies

e Convective therapies

- enhance removal of large solutes

- require large volumes of substitution fluid as well as sophisticated volume
control systems

* Hi-eff online HDF has better morbidity profile

- hypotension incidence, better BP control, improved hemocompatibility,
reduced inflammation profile, improved lipid profile, improved anemia
correction, reduced incidence of 3,-microglobulin amyloidosis, and
hospitalization

* HDF provides mortality benefit



ClinicoEconomics and Outcomes Research Dove

3
Cost-effectiveness analysis of online
hemodiafiltration versus high-flux hemodialysis

ORIGINAL RESEARCH

This article was published in the following Dove Press journal:
ClinicoEconomics and Outcomes Besearc h

22 September 2016

Mumber of times this article has been viewed




Technical Innovations in Hardware and
Software

* Plug-and-play features
* Improved safety

* Fewer human errors

* Reduced labour cost

* Helps in situations of manpower shortage



Other technologies



Registry name (common abbreviation), Accessibility Patient-level Treatments Out-

year of establishment data availability comes
Hong Kong Renal Registry (HKRR), 1995 + + 4+ 4+
Korean Renal Registry, 1985 ++ ++ 4+ gt
Malaysian National Renal Registry (NRR), 1993 ++ 4 4+ 4+
Shanghai Dialysis Registry, 1996 + + ++ e
Singapore Renal Registry, 2001 +++ T4 P 4y
Taiwan Renal Registry Data System (TWRDS), 1987 + + +++ +
Thailand Renal Replacement Therapy Registry (TRT), 1997 R + +++ +

Accessibility: +++ (good): information including annual reports, publications and aggregate data accessible via website, publicly
available records, or with assistance from registry staff. ++ (moderate): information in local language only or limited publicly available
information including on website; with additional searches, basic information may be available in reports or in published research; more
information may be accessible via third-party collaborators (e.g. registry researchers or local academics). + (limited/unclear): very limited
information available publicly or unclear.

Patient-level data availability: +++: available to external researchers directly or through application and review; may include usage
fee. ++: conditional access, e.g. via third-party collaborators. +: not available to external researchers or access process unclear.

Treatments: +++: submodality available. ++: modality available but not submodality. +: modality not available or availability unclear.

Outcomes: +++: mortality/survival and/or hospitalization/complication data available. ++: mortality/survival or hospitalization/
complication data not reported; surrogates such as laboratory result data reported. +: no reported outcome or surrogate data or availability
unclear.

Prasad, Jha, Kidney Diseases 2015
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Non-contact vital sign monitoring in the clinic

Mauncie Vilarroel', Jodo Jorge', Chris Pugh® and Lionel Tarassenko'
¥ lastitute of Heomedicadl Engineering, Department of Engincering Scesce, Univenaty of Oxford, UK
2 Nufficid Department of Medicae, Unnessity of Oxfoed, UK

clames In e vitad dgas of isech = dearl ke,
respiradocy rale o periphe xysen saluration) meguire
contact with the subjct Mosi ols reguiring megelar
monlioring Ond probes wear over profomged

palents underyoteg

expansion seasor - chest bell) wis 11 dreaths per miaak for
wer (9% of e Ume Sor which the reference sigmals were
valld By calibrating the cmera data with Be reeence pulse
x o bers, changes i peripheral oxyen saluration could ako
be tracked during time perfods with misimal palent motlos

L INTRODUCTION

The measurement of the standard vital sigas sach as heart
rte (HR), mespiratory rate (RR), periphens oxy pen saturation
{SpOs), blood pressus: and kemperature is a core composent
of the physical assessmeat of most patieals (1] OF these
vital sigas, bean rak, mspinatory rake and Sp0; ax of mam
mnierest for s papec.

Hexrt me is a measur of the rte af whach the bean
beatx. An spproprae moaitoong of the heart’s pamping
mechemasm is of vital Enportance =5 with cach heart beat,

MV wo wppored by tx (kford Conx of Exziiace = Medeal
Ingmermy Sndal by s Welcoow Trat sd PSR mder grant
ssmher W1 SSNTVE DN de-unlvclk(k&d[my
Urst wn Smded by 20 NIHR H sl & Uentre P
xfot I wm byhlﬂl‘l)w&mh-’-

rarmtcr Jllmhd(mﬁxihuuuan-
eattcer boovatzn) sd fw F s Crsca ¢ Tecaclogm,
Portagad, dockeal grat S}Wml%i. Wewmid lar o thank 2l
&?-nbwtkﬂxfslﬁhlhu-bwaukpa-m
sl stady, 32 well 3 D Dwnd Memdah snd Mr Swen Satie taad whe
currxd out o wudy
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biood is sent Groughout the body camying gases, nutrients,
hoemomes and other sehstaaces weed is metabolac prom s
by the celis (21

Respinécey rae is moogmied 25 an important vital
sigs sine it has been found o be predictve of lower
sprmory tract infocsoss (3], the evaluation of the sevenity
of preumomia [4), a risk factor for unplanned hospita
madmissions |5] and monality nsk assessmeat for pacdiatnic
patesss in inensive care ussts [6]

(xygs = a chemical substana: essential to the
functioning of cach cell in the bumas body and, $rxfore,
noessry to sustus life M ois impoctmst to monsor if
orpans me recesving 2 sufficient sepply of oxygen as it is
being delvered 1o 20 the body paress. The measurement of
hiood oxygenation, also known a5 cxygee salungion, = an
impoctast dicator of a patiest’s kealth. A prolonged lack of
axypes can rapadly canse permanent damage 1o cell s,
leavizg patents with devastating neamlogical handicaps and
has the potentiad to be NE-threteming. if ails having high
metsbolic rge in cepans soch as the braim, beant or the central
nervous gysiem s damaged {2, [7]

Conventional patient moailoring sysiems mquire a probe
0 be attached to the patiest such as the finger or ear m
2 pulse oximeter or on the chest in an Eectmcardiogram
(ECG) moasitor. These have the poensal 1o cauwe skin
imbson, increasizng $r nsk of mfection aad mowasing
the costs of implementing and mainining wew technology
The ideal technology to estimate vitdl siges would mvolve
sensoes with so direct contact with the patiest {“nos-contact
sensing™). This paper proposes algocithms for e mmote
mositoring of feart mke, respinlory e aud adesdfying
changes in Sp(; wxag 2 staadasd cokour cammera and ambient
light

The paper is orgusised as follows. A summary of e
climical study 15 pesenied in the sext section, followed by
the description of the proposed methods for noa-contact
vital sign mositoring. Subeequestly, the evaluation of these
algonthms agamst the reforence sigmals are poesented
Finally, the paper eads with a discassion of the applicabitity
dmmﬂmmngnd:du

IL CLINICAL STUDY

The daaset for $es paper was moorded from patients
mderpomg haemodialyss teatmeat is the Remal Umit of
the Churchill Hospital in Oxford The sesearch application
wxs sehmutied o e Oxford Univensity Qasical Trials




Other aspects of dialysis

* Timely referral to a nephrologist

* Quality and types of vascular access

* Holistic medical, social, and psychological preparation for dialysis
* Implementation of good clinical practice guidelines

* Attention to total clinical care by the dialysis team

* Tailor therapy to patient preference and the local circumstances

* Evaluate new technologies more thoroughly and critically
* New devices should never substitute sound clinical judgment



What should we prioritise?

* Provide value-based care
* Get insight from information
* More home dialysis



