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this report are based on the information at the time of preparing the report which may differ from
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information and comments posted include subjective judgment of the trust corporation. Please be
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* Neither JICA nor the proposed corporation shall be responsible for any loss or damages incurred
by use of such information provided in this report.
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B2E AEEOER

21. AEEDOER

2.1.1. XRE - HK - FHHOBHE - BRF OB

ASEAN % [EORFERENZEICHET e, 4 FE LT, ZA4) 1ZZFoddEE LT, 2005
N BN RATAE S 272 U CLIRE, BETOBUE R Z E W O EIZH W 5o, ASEAN Hi
WOAS@EMTRDONT L L TOEEZH > TN A,

F1 XA DERREELE S

20154 | 20164 20174 20184 | 20194
— A&7 v ® GDP(T USD) 5.84 6 6.6 7.29 7.82
%H GDP i EE (%) 3.1 3.4 4.2 4.2 2.3

St TEEE] ~OBIT2 BT T, 2016 FEICEEEINTZ [ 4T F4.0] "TOFEHIZH
. SERENS OBREHEED 2O OB A ZED TWD, EHEEED—DE LT [XAF 4
HNINT | DLESITHNTEY . WHERREEEE LT, B - @FEEENEEIN TV,

2.1.2. XIRE - Huk - TR 2 5 BREHE

2 A4 DNAE 67,989.8 T A (2019 4F) 8¢, ANHHEMNRE, ROED LBV | #kei L CTHAME
MZHsd EWVWZ 5,

F2 XADOANOEEMEK
| 2012 | 2013 2014 2015 2016 2017 2018 2019

NN (%) 0.4 0.4 0.4 0.3 0.3 0.3 0.3 0.2

BAREIZIE, 5~19 OB FEEEAO N ED HE A1 2012 0 21.3%70 5, 2016 £ 19%.
2019 £EI21E 18.1%~ LA T 25— 5T, 65 Ll EO@E#mE EIZ oW Tk, 2012 413 8.4%7- -
72D, 2016 121 11%. 2019 4ED 12.5%~E HEIML T\ 5 10,

S MRERITIZL 5 1 N7 0 FHEZRIF (GNI) 1225 [FH - #I35 Opr ¢ 548, ” DAC List of ODA
Recipients, Effective for reporting on 2018, 2019 and 2020 flow,” https//www.oecd.org/dac/financing-
sustainable-development/development-finance-

standards/DAC_List_ ODA_Recipients2018to2020_flows_En.pdf

6 IMF Website: https-//www.imf.org/en/Countries/THA

72016 FHHE)ICTT 2 FEHERIER LI 120 FERTRBEZENE 2017~2036 ) DFIFR, 51 #EHFOH
W& IOV T https//www.mof.go.jp/public_relations/finance/201906/201906m.pdf

8 ASEAN STATISTIC YEARBOOK 2020,
https//www.aseanstats.org/wpcontent/uploads/2020/12/ASYB_2020.pdf

9 [l L

10 [F_f, 2013, https//www.aseanstats.org/wp-content/uploads/2016/10/asean-stattistical-yearbook-2013-
publication.pdf

2016/2017, https-//www.aseanstats.org/wp-content/uploads/2018/01/ASYB_2017-rev.pdf
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ZDOEIT, ZAITEEICEBER~D—RETES>TEY | RS IS EE OBRMERET
A B & IR P RE 7R PR IR G (R ORESL 2 e BB BUR & L TR T\ %,

—J7C, 2005 FLIRE, X ANTRGERRERBICL 0 BERESEFEAXANVDE L, HEHE
& IERYUEZ B (NCD: Non Communicable Disease) H1.0r& 725 T 5, T A OLRFEERR
STEPCIE, MERIE. PEERARS. . BIER. FPERZR SO NCD OB R E 2iE s /e -
TW5,

Z 9 LTt O @i b e OWE R IO B N 2 DX, AEETHA LEbETHEEE LT
WHL—3 7, XhF A, 7400, £ RRTT O ASEAN #ECHI@OFEEE LT
W INTBY, INHOEFAOOEFISTEANILDIED 1,

ZOXIREEDTF., XA ENOBITHRERILTEENO —@&E2-E>Tn5g (F3BH) .
R A O @i EOBE R I O B IEIZ X - CTBIBROBAE DN R #7247 B ORI T, B O @Ik
BT OMFNEDRE 2 | E > T D,

K3 BREEE BREISLOBER (BAL: A) 12

2009 2017 2018 2019

MmEFEHT 27,056 84,910 97,265 | 114,262
RERESH AT 5,133 24,001 26,070 30,869
R AE 4,597 5,360 5,652 6,212
at 36,786 114,271 128,987 | 151,343

1 [g] | 2020
12 Thailand Renal Replacement Therapy 2014, 2016-2019, Thailand Society of Nephrology
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22.1. EBEXZBLTHEMOEM
1) FERAEEFREER

AREETRET HHEMIL, THEEKTFICE T 2 REHE
T LT RAYITE A S 30T U 2 kS5 I8 5 C b s
ERET2H0THY (K 4) . TOREEREETH
%, CDDS HHETIL, FHHEIERBEOEIEAH% T, EEHNY
RSN THERINDZY R U REN1/51/8ITIKT
LicZ enianting, B

X 4 hzeRBORERIREEE

X5 RETDEEBEIRBIE 2 HAAAAERTAE S 2T A

X6 AEKEBRAIZOBERBEL, E77 v v 7 KDORKE

B K D BRE O RIL, CDDS FICHB T L/ MNRAEGR TRIES N TV D (K 6) .

18 CDDS FEF7 7 THREZ 37 2, (201564 3 /)



EIPS DRRTE S HE

FEEEIEE & U CIRET ALkt~ 7 a —FT™MMFE X, 7 AU DERE, 7U7,
HARENTHKH, TEAKEORERE L CEEOE-NIH O, R TITE 400, 14% D>
=T HED,

72%5. CDDS O MAEHEIZEI L CiE. 7T ¥ U «4 7 « PO FAR THRET S 71TV 7= CDDS 7%
EIXREONZ OO, BIEL CDDS A —4—Toh 5 HEEIEERITHHRE TORBIEEDOHS
FHESTERY, REEIIBITAMiarE ., SRl 7oes— 3 0 O+ 5,

et

HZE RS IR B A2 BB RN\ L L, EffiZe RO B (100 5 HERE) D2
BAERD Z L2k, Frv=v 7 ax bEEHET 2 LD, BHARIZEBW TIBFUKOHE
ﬁ&mt% %%Roﬁ@x@i&dﬁf&éﬂ\ams%%@ﬁ%wa\H$&H&E®m

B a7 CBIRZANCBOTHER SN TV D ABO R TIE, 1 FREICTRREX
6%%@“%&(%60ioT\%@®7H75ATRO%®§@ﬁE%ﬁﬁL\?V:Vﬁ
IR NGO TIT ) TETHh oM, EMPILORELH Y | PIR AR E 28
ATHIARNAY v MIHETHRN,

B oM

A7 a—WIZ L Cit. FRROZHOERICBNT, AERZRBEIZLD ) a—1%0 5
T ETH Y . AN, BLOEEMEOH HEEICR > TWAZ EZFEH LTV,

RE~DOEK

2252 MF BEABEATIIZIA T O KRE 2 A ) v B Eitoi@ v R 10 A
TW5,

KERER

AGEKICBA LTIk, KETIE, KA THL27 V7 M AKRY 7 LD 5.5log L EDRREERD T

D, BEAEPEL TS Z LS TOEBENEHL WD (ARICBWTY, EE 0.1
DUTFERKRZ, 7V T FAKRY U0 AEIZ L DTEGROBNNH H561%, #@72 Al % e
52 EBEHICZ o TS (BEASEEKERLRE) ) |

KERBEEY 2 — VOB ERBRICIBN T, L 04~045um DAL T LT 4 )V H—DFR
EMHRERBRICEEH SN TWAE®T7F 7T « v bk v ZAE (Serratia marcescens) XV /&<,
XV EE L WEYE & L C Brevundimonas diminutalx103~2x104 C.F.U./mL % A L. AiE/KA 10
CFU/mL LLF W) HERRIT LN TWD 14, EFMICHENTHICET S N7 7003 4E

L2 Z &idn,

14— R IEN BEGRERE TR 2 (AMST : Association of Membrane Separation Technology, Japan)
8



ZDMDORE

REBWE OMERRPRENTIRE, BEEIENES ., BEADPRED D WVIERER DN, AR
NR= A R THINEL, RENET LD,

BEGE . NO@RIZE KRR 2 RAFTRER 225 R 05
(/£) Cryptosporidium Oocyst 3-5 um  (45) Giardia lamblia Cyst 8-15 pm

XRENTI T 5 BEEEA;T & DLk

HANZBNT, KA 7 T 038 S kS 2 2 KOKE XM ENRR S THWD DD,
THDOEIKA 7 T DAR+57 IS BAGERDPEEIK & LT KEZH LTV, BT
FOKEKE HFEEET, BITICHW SN DENZKOLERR R K TH 5,

F I EIMEENTEE O QOL [f) b, AEFERT v FIIIBITROTEG LN KE L EELTWD
ZLEDHAMEIC R TETEY ., HELOEE L U TARF R, = F MY U BEORIENARR]
RIZI2 > T\ B,

B ANZEBT DFENTHAKOBHLEL L, KEFROFXDBHNSNTEY | 1 D Y W2 Z D

W BB S K ORI TR EDHREZH > T\ D, L L7eh 6, WhUEE o ek 1-BH 1k
A DTV WEA pm TECEACPRERHIK & LTRO B0 EEORREIZIT A EHEEE L7220,

7 ZAICHBTIBHROBHREARLE (£) &
CDDS HEIZBITBF 754 T A MD7ua— (F)
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2) tfEREEES
AT « BAmE

e (A, 58A)

AAEN TR, ATBENC ISR E S5 A ST B8, 4 123500 T Ik
BB S & 5 0T —F AT E A PHA SN TE S TRBENHHE SN TS,

LB A LT84 BEOME IZHF] 728035 4 B O BTGRP EE S, BEOBRO
B SIC L B MENEERIGO Y 227 265, BIEREESIOEAICIE, TR%ICeRENIH
KEN, DT —TAOBPRESND, BT —T VIBIERTRKTH Y | MENEEREO Y
27 RS NG, ERIERUR RS 0 AR BEHT I L 0.2mm/h &<, LAt CERf
R IC 5 2 DB D2, fERE LTy v v bR D72 e B 1= DI BRI OB
RS s,

EIPS DRRTE SR

AT 4%y MUOBHIERRESNT, BARENICEBO TN 40 FEH Thob—Fr 2] U —
RELTRIESATED, K 50%DY =7 ZF>, STl [Supercath) > U —X& L TR
IN, HFH 7 8T 4ELL EICE DR EEND D,
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e it

Wi A b LY S REHC I URBIIET B SHANE M % 5 < 8 5 4308, BRI B
LA ISP BRI & MUEBAT L ORI (IS IS TSN > T % SRR & fii 2
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“Randomized pilot study to compare metal needles versus plastic cannulae in the development
of complications in hemodialysis access” The Journal of Vascular Access 2018, Vol. 19(3) 272—
282

Rosa M Marticorenal,2,3, Niki Dacouris2 and Sandra M Donnelly3,4,5

1 Institute of Medical Science, University of Toronto, Toronto, ON, Canada
2 St. Michael’s Hospital, Toronto, ON, Canada

3 William Osler Health System, Brampton, ON, Canada

4 University of Toronto, Toronto, ON, Canada

5 Li Ka Shing Knowledge Institute, St. Michael’s Hospital, Toronto, ON, Canada
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* Treatment for chronic renal failure,
including new treatment strategy in Japan

 Vascular access & Indwelling needle

Department of Hemovascular Medicine and Artificial Organs
Faculty of Medicine, University of Miyazaki
Shouichi Fujimoto

Functional abnormalities and pathophysiology in kidney failure

Declining function of metabolite excretion

azotemia

Abnormality of electrolyte metabolism

Hyperkalemia, Hyperphosphatemia

Abnormality of acid-base balance

Metabolic acidosis

Water / sodium metabolism abnormality

Edema, Hypertension

Abnormal endocrine function

Renal anemia, CKD-mineral bone disease

Progression of kidney disease

PNR (Point of No Return)

* Diabetic KD i
* Hypertension

» Atherosclerosis lll

n Final Common Pathway

¢ Chronic GN :”:“

End stage

+ PCKD |
* Collagen

4 > renal disease

¢ others

ARB, ESA, Adsorbent, Diet, - -

Progression pattern to end stage renal failure

eGFR
(ml/min/1.73m?)

100 ====x_

TR
: ~
~
~
~
~
~
~
50 ‘ g
Fo . S
B Rapidly progressive ld! -Drogressive Preservative N
i\ nephritic syndrome .
HH renal failure
15 ¥ -
0 Acute renal failure End stage renal failure

In the majority of end stage renal failure, kidney function slowly decreases due to chronic renal
injury and becomes irreversible. If treatment fails due to acute renal failure or rapid progressive
nephritic syndrome (renal function rapidly decreases in weeks to months), treatment may not be
successful, or renal function may improve temporarily by treatment, but then gradually kidney.

Progression to end-stage renal failure
and timing of occurrence of abnormal laboratory values

CKD grade

I

II Ila = IIb v \%

increased creatinine

hyponatremia

hyperkalemia

hyperphosphatemia

metabolic acidosis

renal anemia

Mildly downward trend

DKD (diabetic kidney disease)

~ 90

il

I 1 I
60 30 15

eGFR (ml/min/1.73m?2)

o

New dialysis patient due to DKD; 17,000 person per year

PCKD (polycystic kidney disease) New dialysis patient due to PCKD; 1,000 person per year

Changes in the ratio of major primary disease in new dialysis patients

Year 2015

Diabetic nephropathy : 43.7%
Chronic glomerulonephits : 16.9%
Nephrosclerosis : 14.2%
Polycystic kidney  2.6%

Chronic pyelonephitis : 0.7% DKD

Rapidly progressive glomerulonephrits : 1.3%
SLE nephritis : 0.7%
Undetermined : 12.2%

PCKD

Source: Regular dialysis treatment in Japan as of Dec. 31, 2015, Japanese Society for Dialysis Therapy



New treatment for DKD in Japan

» Bardoxalone methyl (Nrf2 pathway activator)
* Sodium-glucose co-transporter-2 (SGL-2) inhibitor
* LDL apheresis

New treatment for PCKD in Japan

* Tolvaptan (vasopressin V.-receptor antagonists)

BEAM study (eGFR 20~45) BEACON trial (eGFR 15~30)
8-
TSUBAKI study (phase II study in Japan)
CKD patients with type II DM(G3, G4. n=82)
.

Phase III study in Japan was started in 2018

Percentage of patients with

hange i FR
Change in average eG eGFR reduction (= 25%)

eGFR (%)
(ml/43/1.73m2)

(week) (week)

BEAM study (eGFR 20~45) | y gngl j Med 2011;365:327-336

Effect of allocation to empagliflozin versus placebo
on CKD Epidemiology Collaboration eGFR.

Clin Kidney J. 2018;11(6):749-761.

Bardoxolone methyl
Therapeutic agent for chronic kidney disease with type 2 diabetes mellitus

Bardoxolon methyl activates Nrf2, a transcription factor
that regulates the production of more than 250 antioxidant
and detoxification factors in the body.

Activation of Nrf2 protects tissues against inflammation by
increasing intracellular antioxidant factors and suppressing
the signaling pathway of inflammation.

Chronic inflammation is known to promote complications
such as type 2 diabetes and cardiovascular events and chronic
renal failure.

(Transcription factors of various genes with antioxidant function)
Nuclear Factor E2-Related Factor 2

Renal handling of glucose

Proximal tubular cell

Glomeruli

Proximal convoluted tubule

About 90% reabsorption
by SGL-2

Proximal straight tubule

About 10% reabsorption
by SGL-1

Loop of Henle

Tubular lumen ‘ ‘ Interstinium

Bailey CJ. Trends Pharmacol Sci 32: 63, 2011

* Sodium-glucose co-transporter-2

Expected action by administration of SGLT-2 inhibitor

= SGLT2 inhibitor |

| Glucose excretion O I

Na+ reabsorption
via STLT-Z o Visceral fat © I

Fatty liver ©

TG feedback
mechanism ©
(RAS ©) ?

Intraglomerular Insulin resistance O I Pancreatic B cell fu"di°"0|
pressure < |—y_|
!

1 1
[r ©lfua© |lau ©]|HDoLc O | |16 © |
1 1

Glucose toxicity ©

L2 K 2 k2
I Renal protectionOl—-l CVD events © | | Microangiopathy Ol




Renal protective effect of SGLT-2 inhibitor on type 2 diabetes

Oiti& : EMPA-REG
OFBEBHRERE : CVDELE(+), HbAlc 7.0~10.0%, eGFR = 30 mL/$}/1.73m?
OfftrxiSREBHHRAR : 7,0200, hRfE 3.1
OB7INIA :
@ FERFEBEOREFZIEEIL ; 39% % (p <0.001)
@ WEFNISVROLHE ; BRERU
Q@ EMEPINTZIVEROME ; 38%iEl (p <0.001)
@ JLPF=>24E{thD eGFR 45 mL/%3/1.73m2 Kifii ; 44% Wl (p <0.001)
©® BIFEA ; 55%F (p=0.04)

I
>
N
)
Y
7
]
I
>

55%

39% 38%

Doubling of  Macroalbuminuria Renal

Composite L
creatinine

replacement

Effects of canagliflozin on the renal composite of 40% reduction
in eGFR, end-stage kidney disease, or renal death in participants
with baseline eGFR >60 mL/min/1.73 m2.

HR 0.53 (95% C10.39 ~0.73)

Control

Canagliflozin

Circulation 138: 1537-1550, 2018.

Effects of canagliflozin on the renal composite of 40% reduction
in eGFR, end-stage kidney disease, or renal death in participants
with baseline eGFR <60 mL/min/1.73 m2.

Effect on eGFR slope from week 6/13 until end of follow-up
in participants with eGFR <45, 45 to <60, 60 to <90, and >90
mL/min/1.73 m? at baseline.

Circulation 138: 1537-1550. 2018.

Effects of canagliflozin on the renal composite of 40% reduction
in eGFR, end-stage kidney disease, or renal death in participants
with baseline eGFR >60 and < 60 mL/min/1.73 m?

HR 0.53 (95% CI10.39 ~0.73) HR 0.76 (95% CI 0.49 ~1.17)

baseline eGFR >60 mL/min/1.73 m? baseline eGFR <60 mL/min/1.73 m?

Circulation 138: 1537-1550, 2018.

LDL apheresis against severe diabetic nephropathy

Under highly advanced medical care system in Japan

Subjects: diabetic nephropathy with severe urine protein
accompanying refractory hypercholesterolemia

Mechanism: LDL in plasma is adsorbed on a carrier
using dextran sulfate as a ligand and selectively removed.

Medical equipment: Liposaver ®
(dextran sulfate column*)

* filled with porous cellulose beads
with fixated dextran sulfate



LDL-apheresis contributes to survival extension and renal function maintenance
of severe diabetic nephropathy patients: A retrospective analysis

] = b Renal dysfunction free rates estimated by

% 0.8 - Kaplan— Meier analysis and analyzed by

-‘E 07 L‘-\_l log-rank tests. Red line denotes LDL-a (N

£ 06 - = 20), blue line denotes control-All (all, N
So5 | =55), and yellow green line denotes the

04 | cohort with more severe proteinuria,
control-mSP (N = 10). Renal dysfunction

free rate was significantly higher in LDL-a
than control-mSP (x2 = 28.4; P <0.001).

| @mmm=|DL-a (N=20)
@ Control-All (N=55)
Control-mSP (N=10)

0 260 460 660 Sato E, et al. Diabetes Res Clin Pract. 2014

Follow-up (days)

Mechanism of the effect of LDL apheresis on kidney disease:

LDL apheresis improves the vicious cycle of glomerular disorders
associated with lipid abnormalities and infiltrating macrophages,
and absorbs several cytokines.

Decline of GFR in ADPKD

GFR Progression in Typical Patient with ADPKD

Kidney MRI Scans
140

120 4

100 4

;

80+ GFR Decline Begins

60

GFR mL/min 1.73 m?

40 4

Inflammation
Fibrosis

Cyst formation
20 Cyst growth

0

T T T T T T
0 10 20 30 40 50 60 70
Age

Grantham, JJ.: Pediatr Nephrol, 2014

Renal volume and its increasing rate reflect renal function prognosis of ADPKD.

The effect of tolvaptan on autosomal dominant PCKF patients: a subgroup
analysis of the Japanese patient subset from TEMPO 3:4 trial (n=177)

A) Total kidney volume in Japanese patients B) Kidney function in Japanese patients

50 — Tolvaptan
60 - - = - Placebo
' . L]
_ ___ Tolvaptan 8 40
q
& - - - Placebo @ 30
() 2=
€ 40 ~
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g ZE 104
f=4 N ~
bl ' ¥ 3 e
z 2 T A 5E 0
5 3 - cE
2 : ey S
2 T * g9 10
c e | ; 25
‘o P Al T 2T 0
@ 0 ¥ ; [
s 4 5s
(] ¢ < g 0
=<
‘s Y -404
20 &<
52 50
£ @© h N
L e e © = e
Baseline 12 24 36 (Months) Baseline 8 16 24 32 36 (Months)

Muto S, et al. Clin Exp Nephrol. 2015 Oct;19(5):867-77.

LICENCE study

Participants (Selection criteria):

1. diabetic patients

2. serum creatinine of below 2 mg/dL

3. severe proteinuria above 3 g/g Cr or 3 g/day

4. LDL cholesterol of at least 120 mg/dL with pharmacotherapy

Intervention:

1. LDL apheresis; from 6—12 times within 12 weeks

Primary Outcome:

proportion of patients with decreases of at least 30% in urinary
protein in evaluating at 6 months from starting therapy.

Duration & Target Number: |2 years, 35 patients

> Action of V (vasopressin) and V-2 receptor

V is secreted from the pituitary gland upon elevation of plasma
osmotic pressure, and binds to the V-2 receptor in the renal
collecting tubules and enhances water reabsorption.

> Action of vasopressin-2 receptor antagonist

inhibits the production of cAMP at the sites of renal cystogenesis

$
slows cyst growth and renal function decline
> Eligible patients

1. aTKYV (total kidney volume) of 750 mL or more
2. an increasing rate of TKV; more than 5%

tolvaptan 60mg, 67 y.o., Male

At start 1 year later 2year later
Cyst volume 4259 mL 3279 mL (-19%) 3194 mL (-2.5%)
eGFR 39.0 mL/min/1.73m2 52.0 mL/min/1.73m2 47.1 mL/min/1.73m2



Jpn J Nephrol 59:1093, 2017

Prevention of kidney disease progression & a smooth transition to renal replacement therapy

Clinical Practice Guideline for CKD Stage G3b~G5

CQ 1. When should we inform CKD patients about the information
concerning dialysis or renal transplantation?

Ans. At the time reaching on CKD stage G4 (GFR 15 ~ 30)

CQ 2. When should we prepare for renal replacement therapy
for CKD patients?

Ans. At the time reaching on CKD stage G5 (GFR less than 15 mL)

JASN, 2013

Crude mortality rates by initial permanent access
and type of access complication.

Pietro Ravani et al. CJASN 2017;12:955-964

Fistula and graft survival in incident patients who started HD with a
permanent vascular access (VA) in DOPPS 1. Adjusted for differences in
age, gender, diabetes, and peripheral vascular disease. *In Japan, there
were only a small number (n = 88) of incident patients for analysis.

Friedrich K. Port et al. CJASN 2006;1:246-255

Distribution of access complications by initial permanent access type.

Pietro Ravani et al. CJASN 2017;12:955-964

Indwelling needle for hemodialysis

Change in usage of dialysis needle in Japan



Damage by metal needle

Pain Scale
10
9
8
7
6
5
4
The tip of the needle is breaking the vessel wall. 3
Therefore, blood leaks from the blood vessel wall. i
Merits of plastic needle 0

+ A puncture mouth is small. = Hemostasis time is short.

+ There is not the damage of the puncture department blood vessel.

W

o B N W b~ U1 OO N 0 O

Indwelling needle for hemodialysis
Comparison of degree of pain by two kinds of needles

Pain Scale

p =0.0077 (By paired t-test)
6.25*1.58 4.13%+0.83
(mean = SD)
T T
Metal Cannula
needle needle
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BIlERBELT (Clamp Cath) %,
ZRIFTTEICDUNT

Miyazaki Prefectural Miyazaki Hospital
Department of Clinical Engineering

Kiyotaka Nakanishi
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Efficacy and complications comparison of
plastic needle compared with metal needle
in chronic hemodialysis patients at Rajavithi
hospital

Kumtorn Lelamali*, Thitiya Puavilai*, Pichitra Thoolmala**, Wassana

Khemklad** , Supattra Loharaojwichean**, Wanitha Duangchan**, Moltira

Yalkaew**, Wipapan Udomsub**, Yossanun Sitthiphuprasert**

* Nephrologist, renal unit, department of medicine, Rajavithi hospital

** Renal dialysis nurse, Rajavithi hospital

Introduction 2
4emmmmmmm  Metal needle

Plastic needle

Introduction 4

It is recommended for patients with poorly cooperation for
maintaining the position of the access limb esp. children or
cognitively-impaired patients (both are more likely to be restless
and inadvertently cause their cannula to become dislodged), the
new or maturing AVF, home hemodialysis or nocturnal

hemodialysis, cannulation at crease of the elbow, tortuous AVF,

deep AVF, prolonged therapy in ICU (CRRT), and allergy to metal.

Even it is existed in Thailand for many years, the experiences is
limited,.
This study will explore the experience of using plastic

cannulation needle in Thailand hemodialysis patients

Introduction 1

The standard metal cannulation needle is used worldwide for
hemodialysis patients.

The alternative plastic cannulation needle was produced in Japan
for 30 years and now it has been used more than 50% for
Japanese hemodialysis patients.

This plastic needle is distributed to worldwide including Europe

(>5Y), Australia (>10Y), Canada, USA and Thailand

Introduction 3

The benefits of this needle are less mis-cannulation, less mid-
treatment needle infiltration, less infiltration during needle
removal, more comfortable for arm movement during dialysis
session.

But it is more expensive and have difficult insertion technique.

Literature Review

Martcorena RM. J Vasc Access 2018; 19:272-282

RCT of metal and plastic needle in HD patients

N=37
Metal needle 7\ Plastic needle
N=17 N=16
April 2013 to August 2015

Five nurses with advanced level of competency in the use of point-of-care

ultrasound
RR of vascular access intervention 1.50 (95%CI 0.88-1.19)
RR of access infiltration 2.26 (95%CI 1.03-4.97)

Cost of supplied of these intervention wLCAD$ 20,000



Objective

¢ Compare efficacy and complications of plastic

cannulation needle and standard metal cannulation

needle in chronic hemodialysis patients

Inclusion and Exclusion Criteria

® Inclusion criteria

Chronic stable hemodialysis patients at least one
month in Rajavithi dialysis unit with AVF or AVG
The patients should have at least one year estimated

patient survival

¢ Exclusion criteria

New AVF used less than one month
Infection of AVF or AVG

Refused to sign informed consent

Methodology 2

Pain score (1-10) q HD, during cannulation, dialysis, withdrawal

Miscannulation q HD, during cannulation

Infiltration q HD, during cannulation, dialysis, withdrawal

Leak

q HD, during cannulation, dialysis

Compression time (min) qHD

Blood pump flow (ml/min) q HD

Negative arterial pressure (mmHg) q HD

Dynamic venous pressure (mmHg) q HD

Satisfaction by nurse (1-10) q 1 month

Satisfaction by patient (1-10) q 1 month

Intra-access flow by US (ml/min) q 3 months

Resistance index by US q 3 months

(US: Doppler US; HD: Hemodialysis)

Sample Size
Comparing two proportions (Bernard R, 2000)

|2./2PA-P) —2,/P,A—P)+P,A-P) |2
B (Py —Py)?

Paper by Letachowicz K, 2015

P,: Hematoma in metal needle group, 48.0/1000 dialysis session or 4.80% or 0.0480
P,: Hematoma in plastic needle group, 16.7/1000 dialysis session or 1.67% or 0.0167
P : average of P, and P,, =(0.0480+0.0167)/2 = 0.03235

Z,,=1.96; Zg =0.084

{1.96,/2(0.03235)(1 — 0.03235) — 0.084./(0.0480)(1 — 0.0480) + (0.0167)(1 — 0.0167) }

(0.0480 — 0.0167)?
= 475 dialysis sessions for each group or around 1000 dialysis sessions for 2 groups

We need 10 hemodialysis patients for each group (dialysis 2 times/week for 6M = 520

dialysis sessions) with drop out rate of 20%, so expected sample size of 12 each arm

Methodology 1

Patients with CKD5D in RJVT hospital

Randomization

® %
Month: Metal "eiC"e group Plastic needle group
01St - 06“‘ M1 crossover P1
07th — 12t M2 P2

A

Statistic analysis

Cannulators: 6 RN with appropriate training in using plastic dialysis
needles from VDO, model, and by trainer from Japan

Result 1

Patients with CKD5D in RJVT hospital

Randomization
N=11

Month: Metal needle group Plastic needle group
2 dropout: N=06 N=05
-1, death; 4—‘ 1
-1, transfer
M1

01st - 06" crossover P1

N=04 N=05

7th _ 42th M2 P2

0 N=05 N=04
Total 638 dialysis Total 697 dialysis
sessions l sessions

Statistic analysis




Result 2 Result 3

Plastic needle Metal needle P value

(N=670) (N=665)
Basic characteristics Pain (0-10)
- During cannulation -A 2 &0-10 2 $0-9; 0.004
Total (n) 09 v 2(0-10 2(0-9 0.073
DuneWd 5 gug ey o2
A Y, +SD +15.42 - - - -
ge (Y, mean:SD) 60415 -Needle withdrawal -A 8$8-7; 8%3-6; 0.097
0 0 - -7 -5 .207
Sex (Male, %, n) 78%, 7 :V':cs,s canul:(aot/it):n (%) ?g%‘] 8'8335" <8'?%*
. nfiltration . . .
Underlying -DM (%, n) 33% (3) Leak (%, n) 0.75% 1.81% 0.09
. Compression time (min)-A 5 £3-20; 5 £3-1 0) <0.001"
HD 3 times/week 89% (8) -V 5(3-25 5 (3-7) 0.005"
e — o o Bl R
AVF (% 1009 egative art. pres. (mmHg) - - - - <0.001"
(%) N I\D”yn:;:l_nic vlen. p(rO??. (mmHg) ;4:‘51 /102-300 11;?)"/120-205 ;04%%1*
0, 0, achine alarm (7 . o . o .
-Upper arm (%, n) 33% (3) Satisfaction - Nurse (0-10) 8210 9(5-10 0010
. . . - Patient (0- - - .
Previous AVF revision (%, n) 56% (5) Intra-access flow (ml/min) 908518 11631654 0.206
Vascular access, RI 0.45+0.11 0.41+0.09 0.198

Data expressed as median (min-max), meantSD, or %, depending on data types
(A: needle A; V: needle V; art.: arterial; ven.: venous; pres.: pressure; RI: resistance index)

Result 3 Result 4

Plastic needle Metal needle P value

(N=670) (N=665) . . .
Pain of needle A: During cannulation

Pain (0-10) e — P
- During cannulation |-A 2 (0-10) 2 (0-9) 0.004" —

v 2 (0-10]) Z(0-9) 0073 - e
- During HD -A 0 (0-8) 0 (0-3) 0.239 A FE____

-V 0 (0-8) 0 (0-3) 0.152 104 . . T
- Needle withdrawal -A 0 (0-7) 0 (0-6) 0.097 : H PET I .

- 0 (0-7) 0 (0-5) 0.207 o : : B
Miss canulation (%) 8.66% 3.61% <0.001" @ @ : 9 : T
Infiltration (%) 1.64% 0.60% 0.116 S o : H @
Leak (%, n) 0.75% 1.81% 0.093 2
Compression time (min)-A 5(3-20 5(3-10) <0.001" 4 : :

-V 5(3-25 5 (3-7) 0.005 o : :

BPF (ml/min) 350 (200-400) 350 (250-400) 0.346 2] : ] :
Negative art. pres. émmHg; -170 (015-245) -210 (120-270) <0.001" : ‘ T : ‘ ‘ ‘ T
Dynamic ven. pres. (nmHg) 145 (102-300) 170 (120-205) <0.001" 0 [ ¢ :
Machine alarm (%) 2.41% 1.79% 0,433’ P M POL06  POTI2  MOL0S MOT2 POL03 P40  POT09  PAOI2  MOL03  MO406  MIOT09  M/0-12
Satisfaction _ yautl;:ﬁt 28_133 g g_} 8; g gg_} g; 82;&; Period of study (in month) of Plastic (P) and Metal(M) needle
Intra-access flow (ml/min) 908+518 1163+654 0.206
Vascular access, RI 0.45+0.11 0.41+0.09 0.198 O piastic needle group; [ Metal needle group; @ 1-12m 1-6 & 7-12m @1-3/4-6/7-9/10-12m

Data expressed as median (min-max), meanzSD, or %, depending on data types

. . R <+<——— worse than another; «—— better than another; * P<0.05; **P<0.01; ***P<0.001
(A: needle A; V: needle V; art.: arterial; ven.: venous; pres.: pressure; RI: resistance index)

Result 3 Result 5

Plastic needle Metal needle P value

(N=670) (N=665) Pain of needle V: During cannulation
Pain (0-10) . ek =
- During cannulation A 2-(8-185 2-(8-03 £-884 _—
|-V 2 (0-10) 2(0-9) 0.073 I . D=
- During HD -A 0 (0-8) 0 (0-3) 0.2 D g .
Needle withdrawal A 0 8-8; 0 ((g -g)) o0 107 T - e s
- Needle withdrawa - -7 - .097 H = I -
wis canuiation () 985 S% omr o7 @) | [ !
iss canulation (% .66% .61% <0.001" e : i e

Infiltration (%) 1.64% 0.60% 0.116 5 .| ® : : ©
Leak (%, n) 0.75% 1.81% 0.093 n : :
Compression time (min)-A 5 (3-20 5(3-10) <0.001" £ : :

-V 5(3-25 5 (3-7) 0.005 e 4 : i
BPF (ml/min) 350 (200-400) 350 (250-400) 0.346 ]
Negative art. pres. émmHg; -170 (015-245) -210 (120-270) <0.001" 29 : :
Dynamic ven. pres. (mmHg) 145 (102-300) 170 (120-205) <0.001" H : L ?
Machine alarm (%) 2.41% 1.79% 0.433 0 : :
satisfaction - Nul:se (0_1 0) 8 (2_1 0) 9 (5_1 0) 0010" P M P/01-06 P/07-12 M/01-06 M/07-12 P/01-03 P/04-06 P/07-09 P/10-12 M/01-03 M/04-06 MO7-09 M/10-12
Intra-access f.l :“a,t('ﬁﬂ,tn(ﬁ:)o) 80(%;1591)8 ?1(3511%)5 4 g;gg Period of study (in month) of Plastic (P) and Metal (M) needle
Vascular access, RI 0.45+0.11 0.41+0.09 0.198 [ piastic needle group; [ Metal needle group; @ 1-12m 1-6 & 7-12m @1-3/4-6/7-9/10-12m

Data expressed as median (min-max), meanzSD, or %, depending on data types

. A . +—>worse than another; «— better than another; * P<0.05; **P<0.01; ***P<0.001
(A: needle A; V: needle V; art.: arterial; ven.: venous; pres.: pressure; RI: resistance index)



Result 3

Plastic needle Metal needle P value

(N=670) (N=665)

Pain (0-10) .

- During cannulation -A 2 (0-10 2 (0-9 0.004

-V 2 (0-10 2(0-9 0.073

- During HD -A 0 (0-8) 0 (0-3) 0.239

-V 0 (0-8) 0 (0-3) 0.152

- Needle withdrawal -A 0 (0-7) 0 (0-6) 0.097

AV n (n 7) 0 (n l:) 0207

Miss canulation (%) | 8.66% 3.61% <0.001"

Infiltration (%) T1.64% 0.60% 0.1T76

Leak (%, n) 0.75% 1.81% 0.093
Compression time (min)-A 5 (3-20 5(3-10) <0.001"
-V 5(3-25 5 3-7% 0.005

BPF (ml/min) 350 (200-400) 350 (250-400) 0.346
Negative art. pres. EmmHg; -170 (015-245) -210 (120-270) <0.001"
Dynamic ven. pres. (nmHg) 145 (102-300) 170 (120-205) <0.001"

Machine alarm (%) 2.41% 1.79% 0.433
Satisfaction - Nurse (0-10) 8 (2-10 9 (5-10 0.010"

- Patient (0-10) 8 (2-10 9 (3-10 0.195

Intra-access flow (ml/min) 908+518 1163+654 0.206

Vascular access, Rl 0.45+0.11 0.41+0.09 0.198

Data expressed as median (min-max), meantSD, or %, depending on data types

(A: needle A; V: needle V; art.: arterial; ven.: venous; pres.: pressure; RI: resistance index)

Result 7

» Two patients had AVF dysfunction and were sent for
PTA by intervention nephrologist.

* Both events were happening in 4t and 6" month of
plastic group (P1 or P/04-06M).

* The stenosis was not related to cannulation site of
plastic needle.

* No AVF infection or new aneurysm was found during
this study.

PTA: Percutaneous transluminal angioplasty

Result 9

* Post study interview for registered nurses participated
in this study:

Satisfaction for plastic needle
compared with metal needle
(1-10: unfavored to favor)

+ Total (N=6)
[median (min, max)]

7.0 (7-8)

Miss-cannulation (%)

=
(5
1

=
o
I

(3]
1

o
I

Result 6

Miss-cannulation of Plastic and Metal Dialysis Neelde

*k
P Fekk
h —— ek

P s
—
k%K
*k S
20+ =

P/01-06 P/07-12 M/01-06 M/07-12 P/01-03 P/04-06 P/07-09 P/10-12 M/01-03 M/04-06 M/07-09 M/10-12

Period of study (in month) of Plastic (P) and Metal (M) needle

| Plastic needle group; Il Metal needle group; @ 1-12m 1-6 & 7-12m @1-3/4-6/7-9/10-12m

<——>worse than another; «—— better than another; * P<0.05; **P<0.01; ***P<0.001

Result 8

Post study interview for participated patients in this
study:

Favor to use plastic needle
in the future

Yes Equal No
Total (N=9) 2 2 5
The P1 to M2 group 5
(N=5)
The M1 to P2 group 2 2
(N=4)
Conclusions

» Plastic dialysis needle has more pain and mis-

cannulation than standard metal needle especially in the

first learning curve period of 3 to 6 months then it turns

to be comparable or even better in the next 6 months

Renal nurses who were not be familiar with plastic
dialysis needle need to practice to use plastic needle not
only by model or other medias but also by practice in
real-life at least 3 to 6 months before becoming plastic

needle profession.
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Discussion
Metal needle size: Plastic needle size:
oD ID oD ID
(mm.) (mm.)
15G 1.8 -
16G 1.6 --\16G 2.1 (14G) 1.6 (16G)
17G 1.4 - 17G  1.93(15G) 1.45(17G)

18G 1.73(16G) 1.25(18G)

OD: outer diameter; ID: inner diameter

The End
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Outcome of needle canulation between metallic needles and

plastic needles for hemodialysis
1. Dialysis adequacy, Access flow
2. Complications
3. Patient satisfaction

4. Staff nurse convenience

Plastic needle metallic needle

Recent studies revealed a beneficial of plastic needle for

canulation in HD patients
Plastic needle trend to superior in term of vascular injury

Lack of data in hemodialysis adequacy between using plastic

needles and metallic needles

1. Cross-section prospective single study

2. Using plastic needles for canulation for 3 months and

switched to metallic needles 3 months

3. Basic patient characteristic, complications, pain score,

access flow, patient impression and staff impression

monitoring, HD adequacy

Duration of the study

1 October 2019 — 30 September 2020



Number of participant in the study 24persons

Number of withdraw 4 persons

withdraw 4 Reasons

1. covid-19 situation

2. kidney transplantation

Sample group : 20 patients on hemodialysis using AVF

® Pain score ® Staff Impression
2 HD centers in Siriraj hospital
® analog visual scale ® Patient Impression
® Access flow measurement by Nephrologist and HD staff nurses

® visual analog scale

Data collector : Dialysis nurses

e ‘https://www.pinterest.com/pin/364158319860071107/ fan

The Data collected of patients participating in the study 20 patients
- Used metallic needle 297 episodes
- Used plastic needle 302 episodes

- Data collection every HD session



Results

AVF 20 Access flow 969.50 864.92
Upper arm 10
Forearm 10 Kt/V 2.34 2.34
MALE 10
FEMALE 10
Age Mean 64 years

Types of Needle Plastic (session) 302
metallic 297
Pain score scale
totals 599
60
Infiltrations (episode) 0
50
large hole 1
plastic needle NS 40
Hematoma 0 -
g 30
]
Long duration to stop bleed (>20 min) 3 5 20
R
10
Pain after inserted and withdrawal the necdle puncture 1
0 ﬂ =
0 1 2 3 4 5 6 7 8 9 10
High venous pressure cannot resolve and new needle insertion should be performed 2 M Metallic| 17.9/19.5/53.2| 3.7 | 3.4 |[168| O 0 067 O 0
M Plastic | 28.1/23.8/28.1/106 761 0 |0.99 0.68 0 0 0

Infiltrations during HD (~grade 1iT) 3

metallic needle

Hematoma 0

Patient impression scale
Staff impression scale

50

80

70 o 40
2 ¥ PO
X 5 g
g 40 g 2
g 30
£ ~ 10

10 0 L jlljl o

O e

0 - ol 123 a5 |6]7 9 | 10

jw;9 8,7/ 6,5 4,312,1]0  metallic 40.4 | 4.71 46.5 | 2.35 4.04 134|033 0 033 0 | 0
Emetallic. 0 | 0 | 0 0| 0| 0 035 0 |1885 7.4 734 M Plastic |32.8 529 40.116.29 331|927 0 0 |298 0 | 0
EPlastc | O | 0 | O O | 0 231|165 86 7549695 5

Commendations :

1. large hole : 1 patient

2. Long time to stop bleed : 3 patients

3. Pain after inserted and withdrawal the needle puncture : 1

patient




No difference in pain score scale, staff impression scale
and patient impression scale between using plastic needle and
metallic needle.
limitations:

1. small number of participants

2. Less confident for plastic needle canulation in part of
HD staff nurses

3.Short term study for evaluate effect to vascular

morphological changed

Thank you

Pros

® Less tissue and vascular injury
® More convenience for the patient
during HD session

® Long term effect to preserve
vessel and prevent trauma and

cellular injury

® Benefit in short / tortious body

venous segment

Cons
Expensive

Less confident / not familiar in

aspect of HD staff nurses



Kingdom of Thailand
Sirira) Medical School, Mahidol University (Siriraj
Hospital)
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Summary Report
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with the Private Sector for Disseminating
Japanese Technology for the Water
Purification and Dialysis Technique
for the Region of ASEAN 1n the Dialysis

Training Center Development Plan

November, 2021

Japan International Cooperation Agency

(Medikit Co., Ltd.)



BACKGROUND

Japanese hemodialysis patients have the highest survival rate in the world. This is because of
Japan’s equipment for hemodialysis (such as the hemodialyzer), water for dialysis, and
excellent modality technique.

The previous program, “the Collaboration Program with the Private Sector for Disseminating
Japanese Technology for Dialysis System with CDDS'(hereinafter referred to as CDDS
program)” also revealed that patients’ needs for good quality of hemodialysis in Thailand were
very high. More specifically, it has been confirmed that Rajavithi Hospital and Siriraj Hospital,
targeted in the CDDS program, had two additional needs: “Strengthening of Current Water
Processing Facility” and “Improvement of Vascular Access Care.”

Considering the current situation surrounding hemodialysis patients in the ASEAN countries,
namely, Malaysia, Vietnam, Philippines, and Indonesia are still developing, it is more effective
to introduce Japanese hemodialysis technique and products in Thailand, the leading medical
country among the ASEAN countries.

Therefore, Medikit Co., Ltd., has decided to formulate the incoming program to expand the
healthcare market in the ASEAN countries.

OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING

TECHNOLOGIES

(1) Purpose
The purpose of this project is to enable healthcare workers who are involved with
dialysis at both Rajavithi Hospital and Siriraj Hospital to (1) promote a better
understanding of the importance of improving water quality by introducing
pre-treatment units for tap water such as Microza MF and pure water production units,
and (2) to learn how to use Fluorine Resin Vascular Access Catheter for Dialysis
(hereinafter referred to as plastic needles), which have the competitive advantage of
both burden of patients and medical care cost, compared with metallic needles that are
currently used, and also consider their introduction.
(3) To disseminate the Japanese dialysis management system to ASEAN countries
through a training program for participants from Malaysia, Vietnam, the Philippines,
and Indonesia in Eastern Kyushu in Japan.
Therefore, these activities will make a large contribution in deepening the
understanding of the Japanese dialysis system and expand the possibility of exporting
Japanese dialysis equipment to not only Thailand but also the aforementioned ASEAN

countries.

1

Central Dialysis Fluid Delivery System



(2) Activities

3)

Our project activities in Thailand mainly consist of two objectives: pure water
production for refining dialysate water and the clinical evaluation of plastic needles.
The former is to introduce pre-treatment units for tap water such as Microza MF, pure
water production units, and test examinations, and the latter is to demonstrate plastic

needles to the current dialysis units in both 2 target hospitals.

|Pure water production units and test examinations|

1. Maintenance of test units and installation of pure water production units

2. Examinations of viable bacteria and endotoxin

IDemonstration of plastic needles

1. Providing demonstrations on how to handle plastic needles and technical guidance
with using training arm models

2. Verification test compared with metal needles

In addition, we planned a training program in Eastern Kyushu in Japan. The outline of
the training program is as follows:

-Period:

From 11th to 22nd November 2019

-Training Objective:

*QObserve the current situation of hemodialysis in both technique and equipment in
Japan.

*Understand how to apply Japanese technology in order to improve medical care in the
field of hemodialysis in their countries, through presentations and discussions with
participants from other countries as well as Thailand.

-Training Contents:

1. To understand the significance of dialysis internal medicine and CDDS system

2. To observe “purification of dialysis water” by CDDS system and understand its
effect

3. To understand the application of plastic needles

Information of Product/ Technology to be Provided
Microza MF (microfiltration) and Fluorine Resin Vascular Access Catheter for

Dialysis (hereinafter referred to as plastic needles)



(4) Counterpart Organization
Rajavithi Hospital and Siriraj Hospital in Thailand

(5) Target Area and Beneficiaries
1.Medical professionals for dialysis such as nephrologists, nurses and engineers of the
Rajavithi Hospital and Siriraj Hospital in Thailand, and those of relevant hospitals in
the ASEAN region, namely, Malaysia, Vietnam, Philippines and Indonesia.
2. The current and potential patients who need a qualified hemodialysis management

system in the targeted ASEAN countries as mentioned above.

(6) Duration
December 2018 to October 2021



(7) Progress Schedule

(8) Actual Performance

[Local Activities in Rajavithi Hospital and Siriraj Hospital in Thailand]
<First Local Activity in December 2018>

* Discussion about evaluating pre-treatment by Microza MF using small-scale test

apparatus.

* Discussion about the protocol creation for a comparison study between plastic



needles and metal needles for dialysis was made.

(An ultrasound machine was granted to Rajavithi Hospital and Siriraj Hospital on the
purpose of the vascular access device comparison testing if the testing protocol needs
it.)

*QOperation guidance on endotoxin and bacteria check, data measurement and analysis

<Second Local Activity in March 2019>

* Review of small-scale testing result and discussion about the Microza MF
Installation timing and trial commencement for plastic needles for dialysis at the
current two dialysis units in Rajavithi Hospital and Siriraj Hospital as per the study
protocol determined in the above-shown first local activity.

*The Japanese experts instructed for the use of plastic needles to medical professionals
for dialysis such as nephrologists, nurses and engineers in the 2 hospitals and local
distributing agent.

Trial along with a comparison study/evaluation was conducted at the Rajavithi-related
hospitals as well under the supervision of Rajavithi Hospital.

*QOperation guidance on endotoxin and bacteria check, data measurement and analysis

<Third Local Activity in July 2019>

*Demonstration activities, such as improvement of dialysis quality and trouble
reduction in patients’ vascular access through a comparison study/evaluation between
plastic needles and metal needles.

*Operation guidance on endotoxin and bacteria check, data measurement and analysis

<Local Activities in 2020 and 2021>

These activities were canceled because of COVID-19 pandemic and supplemented
remotely.

*Discussion based the outcome for all the local activities and data analysis.
*Holding a seminar for dialysis medical professionals and related organizations in

order to disseminate the outcome of this program

[ Training Program in the Eastern Kyushu in Japan at November 2019]
<Miyazaki Prefecture>

* Institutional tour in Miyazaki Pref. Nobeoka Hospital, Koga General Hospital,



Miyazaki Konan Hospital, Fukudome Clinic

* Lectures at University of Miyazaki Hospital, Kyushu University of Health and
Welfare

* Site visit at Togo factory, Medikit Co., Ltd.

<Oita Prefecture>

* Lecture and Experimental Training for measuring the bacterial concentration and
endotoxin concentration of dialysate solution

Institutional tour at Matsuyama Clinic, Oita Nephro Internal Medicine Department
*Site Visit at Oita factory, Asahi Kasei Corporation

* Final conference to report training result.

(9) Implementation System

Implementation System

Eastern Kyushu Medical Valley Framework

] ] Dialysis Technique
Oita Univ. *Medical Skills 1
Hospital
P

ASEAN Countries
Oita (Malaysia, Philippines,
refecture Indonesia, Vietnam)

Oita University

«Clinical Engineering
eMedical Skills 2 Kyushu Univ. of Health
of Welfare

Miyazaki Pref. X ]
Nobeoka Hospital Miyazaki
Prefecture

Siriraj Hospital
Rajavithi
Hospital

JICA Thai Office

Miyazaki Univ.
Hospital «Kidney Dialysis sChief Director
*PlasticNeedles for Dialysis

Miyazaki University

Medikit Co., Ltd.

*ODA Linkage eMicrofiltration
*Project Coordinator Technique

ASAHI KASEI

C.D.C. Interantional Corp.

CORPORATION

3. ACHIEVEMENT OF THE SURVEY
(1) Outputs and Outcomes of the Survey
Dialysis needles used in Thailand are made from metals. This project examined
comparative verification with plastic needles, which are typically used in Japan. The
number of examinees was 22 dialysis patients selected at Siriraj Hospital and 11
patients selected at Rajavithi Hospital. They alternately examined metal and plastic
needles based on the protocol for about 1 year.

As aresult, it does not describe the clinical findings of large differences between the



metal and plastic needles. However, more patients using plastic needles felt relief than
those using metal needles. It is considered that patients inserted with plastic needles
could move their arms, whereas the patients felt unsafe when sharp metal needles were
inserted into the vein for a long time.

Regarding the “purification of dialysis water,” workshops on the importance of
measurement and monitoring of viable bacteria and endotoxins in tap water were held
twice at each hospital. However, we could not perform follow-up activities following
the COVID-19 pandemic. Thus, that did not enable the scheme in which activities
make healthcare professionals realize that the tap water for dialysis in Thailand is not
clean and understand the need for purification to install the equipment.

On the other hand, the training program was completed in the Oita and Miyazaki
prefectures in Japan as planned in November 2019. Nine participants who engaged in
hemodialysis healthcare from Vietnam, Philippines, Malaysia, Indonesia, and Thailand
had lectures and tours of facilities in order to understand the current situation of

hemodialysis in Japan and clarify the issues on dialysis in their own countries.

(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization
At the final briefing, both Rajavithi Hospital and Siriraj Hospital showed their intention
to continue the needles comparison survey to see what effect the plastic needles will

have on blood access site by using ultrasound scanner donated by JICA.

4. FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business

Development of the Product/ Technology in the Surveyed Country

Medikit Co., Ltd. will make its best effort to promote plastic needles by utilizing the
results of the above-mentioned comparison study.

Every participant (except from Thailand) of the training program held in Oita and
Miyazaki prefectures was a doctor who specializes in hemodialysis. Through the
training, they became key persons for Medikit Co., Ltd. to introduce plastic needles
into their own country. Currently the Covid-19 pandemic has made it difficult to
proceed with further activities, but the training will surely be regarded as a turning

point for Japanese companies in the hemodialysis business to success in each country.

(2) Lessons Learned and Recommendation through the Survey

Regarding water purification issues, it was revealed that cleaning the inside of the



piping is not done regularly, which leads to the necessity of dialysis water purification
even more than before this project.

Training programs for engineers on dialysis technology and technical cooperation for
the establishment of the clinical engineer course are needed for the next step in order
to continue the public relations activities of equipment and relevant products for the
achievement of exporting Japanese dialysis systems to ASEAN countries.

We recommend that Japanese companies try promoting CDDS  which will reduce

facility investment and maintenance cost of dialysis rooms.

ATTACHMENT: OUTLINE OF THE SURVEY
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