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I Review Article

Review

Pregnancy in end stage renal disease
patients on dialysis
Surarit Naorungroj, Pornpen Sangthawan

Division of Nephrology, Department of Internal Medicine, Faculty of Medicine,

Prince of Songkla University

Abstract

End stage renal disease (ESRD) among pregnant patients leads to various physiologic and gynecologic changes
that rarely occur such as anovulatory menstruation and loss of libido. These changes can be less problematic
or reversible after initiating renal replacement therapy especially kidney transplantation. Furthermore, these
patients are usually comorbid with hypertension increasing the risk of progression to pre-eclampsia, affecting
morbidity, mortality, and prognosis of both maternal and fetal outcomes. Appropriately adjusting the renal
replacement therapy prescription to ensure adequate solute and fluid clearance as well as adequate control of

blood pressure, could result in satisfactory maternal and fetal outcomes.

Keywords: pregnancy, end stage renal disease, dialysis
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Review

Bone disease after kidney transplantation

Ukrit Prajantasen, Sathit Kurathong

Division of Nephrology, Department of Medicine, Vajira Hospital, Navamindradhiraj University

Abstract

Posttransplant bone disease is a major problem among kidney transplant recipients. The spectrum of disease
is consistent with renal osteodystrophy, osteoporosis, fracture and osteonecrosis. The risk of osteoporosis and
fracture are higher among transplant recipients than the general population due to multiple risk factors. The major
risk factor is the long-term use of corticosteroid among kidney transplant recipients. Posttransplant bone disease is
classified in 4 groups, i.e., high bone turnover, low bone turnover, osteomalacia, and mixed renal osteodystrophy.
Many tools are available to evaluate risks of osteoporosis and bone disease. The Fracture Risk Assessment Tool (FRAX)
tool is a simple method to estimate absolute risk of fracture in 10 years. The DXA scan is the imaging method
chosen to measure bone mineral density (BMD). From recent data, the FRAX and DXA scans can be useful to kidney
transplant recipients. However, bone biopsy is the gold standard to distinguish bone disease type. Lifestyle
modification and corticosteroid minimization both are the initial steps to decrease risk of posttransplant bone
disease, especially osteoporosis. The pharmacologic approach is the mainstay of treatment. Bisphosphonates,
a group of antiresorptive drugs, are widely used to treat posttransplant osteoporosis and showed beneficial
effects on increased BMD. These drugs are excreted by glomerular filtration and tubular secretion. Limits are placed
on patients with estimated glomerular filtration rate (GFR) < 30 ml/min/1.73 m” The other antiresorptive agent
is denosumab that can be used among patients with any eGFR. Bone biopsy may be considered before initiating

antiresorptive agents.

Keywords: bone disease, osteoporosis, fracture, kidney transplantation
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Alterations in
osteoblast function
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VDRA, vitamin D receptor agonists; RANKL, receptor activator of nuclear factor kappa-B ligand
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Glucocorticoids
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Calcineurin inhibitors: cyclosporine
and tacrolimus
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RANKL, receptor activator of nuclear factor-kB ligand; OPG, osteoprotegerin
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Review

Update on diagnosis and treatment of
C3 glomerulopathy
Pitchamon Inkong, Bancha Satirapoj

Division of Nephrology, Department of Medicine,
Phramongkutklao Hospital and College of Medicine

Abstract

Complement 3 glomerulopathy (C3G) is a rare renal disease which has been diagnosed and distinguished for the
past 10 years. The disease is not only caused by genetic disorders but also acquired during a person’s life. The main
mechanism is abnormal control of complement activation with deposition of complement 3 (C3) component in the
kidneys leading to glomerular inflammation as well as glomerular damage. The clinical presentation of C3G varies
from generalized edema, hypertension, microscopic hematuria, proteinuria, nephrotic syndrome, acute kidney
injury to chronic kidney disease. The most common finding from light microscopy from kidney biopsy was
membranoproliferative glomerulonephritis together with immunofluorescence has found complement 3 using
dominant staining. Almost one half of patients with C3G present low serum C3 level. Currently, C3G cannot be
completely cured due to a lack of randomized control trials; therefore, treating C3G refers to an observational
study only. Prognosis of disease depends on the severity of renal pathology and cause of the disease; 70% of
patients progress to end stage renal disease, on average 10 years while the relapse rate after kidney transplant

can reach 50%.

Keywords: complement 3 glomerulopathy, slomerulonephritis, complement
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Fntnflauudu

M19197 1 anveen1siialsn C3 glomerulopathy Miinduainiugnssuiinules

Genetic testing abnormal Chromosome Renal pathology
Fusion protein
FHR2, ,-FHR5, 1931.3 DDD
FHR5, -FHR5 1931.3 C3GN
FHR3, ,-FHR1, , 1932 C3GN
FHR1, ,-FHR5 1932 DDD, C3GN
FHR1,,-FHR1, 1932 C3GN
FHR1, -FHR2, , 1932 C3GN
Mutation
ADAM19 (ADAM metallopeptidase domain 19) 5g33.3 DDD
CFD (complement factor D (adipsin)) 19p13.3 DDD
CFl (complement component 1) 4925 DDD
CR1 (complement component receptor 1) 1932 DDD
MCP (also known as CD46, membrane cofactor protein) 1932 C3GN
AN5197 2 ANvRYeIN1TiAlIA C3 glomerulopathy Aatunends
Frequency (%) Mechanism Renal pathology
C3 nephritic factor 50-80 Dysregulation of C3 convertase (C3bBb) DDD
C4 nephritic factor 24 Dysregulation of C3 convertase and C5 Non specific
convertase in classical and lectin pathway MPGN
C5 nephritic factor 50 Dysregulation of C5 convertase (C3bBbC3b)| C3GN > DDD
Factor H autoantibodies 1.0 Affects factor | cofactor activity DDD, C3GN
Factor B autoantibodies 25 Activated C3 convertase activity and DDD, C3GN
increase C3a level
C3 autoantibodies 1.5 Activated C3 convertase activity and C5 DDD > C3GN
convertase activity
Monoclonal immunoglobulins Activated alternative pathway C3GN > DDD
associated with multiple myeloma,
monoclonal gammopathy of
renal significance (MGRS)

21IN1SHATDINTHENIVDALSA (A15797 3)
21n15vedlsnaInTauaneantavatesULuy tnefesay
90-95 wwhengueInisadniaunilusiululaans Sevas

27-55 wuen1suankuunguiunlisiin fevay 24-76 wu
Aududongs Sesaz 64-85 anataanznuidindonuas
warsouar 14-59 wun1svinuvadlnanas®  siudeenns
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dduwzangas loun 1en 9 Weewns wavdminan &
wulaveslugUisgeeny NillszuenaiveseIn1suayeInis
wanvadlsmeaduegiuriseng ﬂémﬁﬂ]ﬂlﬁﬂﬁ)zﬁ@ﬁmﬂﬁ
o a 1 [~ 1 1 1 a
suussiaznisafiulsauuuasslunesly diudlngaed
91N ssuLsazdngnzlaisesiliegnsinga
PINTUANIDU 9 Nd@snsanuTIuAy C3G laun ocular
drusen AonTsiirpundwiavauNuT oYU TEA M
ATIAINUNITLEBUVBIAUG NA1999UTEAIMAY (macular
degeneration) lufn#ifade C3G wagilsnaaunusiuiu
. . . I3 1 1
A1 acquired partial lipodystrophy Tutiin Inedaulng
NUSIWAUBDINTEADNLAUNNSIINUSEIU C3 luidananas
warseAU C3NeF Tudoniugu®

N13ATANeABIUUANS

1. prsdwmsraiiedfadelsalasniau 1oun n1sesae
Jaazuvvanysal nudadenwns tnefesaz 50 1u
anwauz microscopic hematuria kavsosay 23 [Wudnwuy
macroscopic hematuria %39 red cell casts 16 a529lUsAU
Tullaanviiuantuidosay 90-93 Tnadudnuvarues
nephrotic syndrome fis3agaz 26.5 wunsvinauvedlnanas
fe¥owar 355 sedugiFouazaiueiduludonifiviulay
ﬂ'ﬂLQéﬂ%@ﬂﬂ%LLaﬁﬁuag'ﬁ 2.31+1.7 UN./98. WALIZAU
woayiiuluidenanawnninsesay 60

2. nsdensraiienianunvesliauazUszifiunly
suissadlsa laun Anuanysalvesdnidonuazdinuueves
Wadeauns wunzEenae n1svieuresiu seeulusiu
Tuiden n1svageunadeniiedieifadonenlsa w
LwouRvesemdue (ANA) weuRverdedelifare 9 uay
d490379 protein electrophoresis kag monoclonal
immunoglobulins Tudeauazdaanglunsdlasdonig

monoclonal gammopathy

ﬂ’liﬁli’éﬁ]Wﬂ"l%ﬁﬂq‘W1ﬂ

nsasangsaninladoiduninsgiuvesnisitadelse
1{18991N0IN1TWAZRINITHART TINTIHANITATIANT B
UfRnsiuliannsonsnitadouenisalddaau’e

1. N19A579R1ENa89RanssAl (light microscopy)
diulugSoaz 44-76 wumNRAUNASN UL VRS membrano-
proliferative glomerulonephritis (31]1'7; 2) Sovay 21-28
WU mesangial proliferative glomerulonephritis gz 8-29 wu
diffuse endocapillary proliferative glomerulonephritis Lag
§98ay 9 WU crescentic glomerulonephritis 1a lnenudnwe

nsdnauvedlsasuussludUae DDD lavesndngUae C3GN
el C3GN dau‘iwgwué’ﬂwmwaawm%amwuwﬁya%ﬁa
chronic fibrotic wag sclerotic glomeruli lausgnin**
2. 1150573 immunofluorescence (IF) WUNISANG
Sesames C3 1Wudnwugaes semi-linear 3o granular
(Ui 3) Tulnawegdawiuninlusiusindy 9 Tasarada
veen1sAndninnigenrniuluvesnisindvesldsiu
¥iindu q iensialinunsindvesnoundusiau 1 e
e C1 war C4 ufe1amsaanunIsindaes IgM USiany
subendothelium %38 subepithelium 17" UaNINIS.

919NUN13AAAVRY light chains 1 lnewulugUae C3

glomerulopathy 911n17% monoclonal gammopathy'®

UM 2 wedanniilaannndesganssail light microscopy
WUdnwag membranoproliferative pattern An mesangial

hypercellularity and capillary wall doublecontours (PAS x 400)

gﬂﬁ 3 gy immunofluorescence WUSNwWMY intense

staining C3 i glomerular capillary loops Wag mesangial

LUV coarse granular pattern

3. N1IASIANINAD99aNTIAUBLANATOU (electron
microscopy) fiauisnsunsgulunisasiauenlsasening
DDD uag C3GN lagidldnuaugiuanaaiu ¢ail (Ui 4)
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* DDD U electron-dense gﬂ‘ﬁwmﬁau sausage-
shaped %38 Chinese calligraphy-like 3112UN
ag'maiu%u lamina densa ¥83 ¢lomerular
basement membrane Wara1INUTAUTIIN
Bowman’s capsule uag tubular basement
membrane 5678

* C3GN nuanuazved electron-dense wuulalfisuing
Faruvsednunzimiloudusgfiuiina mesangium,
subendothelium 38 subepithelium wazaIuIY

294 electron-dense wutleunin DDD™

Uil 4 uamangsanmitnulundosdidnnsou

(uu) C3 glomerulonephritis Wy electron-dense
wuulsifisuisdnnuniednuasmiloudu nszanesogin 4
agjﬁu‘%nm mesangium, subendothelium 950 subepithelium
(819) Dense deposition disease WU electron-dense JU314
\Wilou sausage-shaped 138 Chinese calligraphy-like §112u
mﬂa&‘jmsﬂwﬁy’u lamina densa U84 glomerular basement
membrane Ludmusnn

ﬂ']iﬁi')’\liS‘UUﬂa&I‘lNaLﬁJu‘llﬂufhﬂﬂ']?J
NNTATIINITVINUYDITEUUADNNALLUYTIUI 19N B UEIN
Tidsnsaluftheynediasds €36 Mensanainszdu
USuauagseiunsyinauvesneunduyiluiden loun
seiu C3 way C4 Tuiden Tnedthwdwlngasiany 3 Tu
Genanadladedosas 4176 Tuvazdisesiu Ca Tudonanaa
Wioederay 1-23 Wil wazRansandmsiasedu serum
soluble C5b-9 level, serum C3 nephritic factor (C3Nef)
Ly autoantibodies against factor H Tu@ﬂ?m‘ﬁuiﬁa SRGE
sgaumsunauludeauaazyin awisaldlunisitdads
wonlsalgsad®
* 52AU serum C3 diulngjanasiaudnlu DDD
* 526U serum soluble C5b-9 Lﬁu"ﬁu‘tuﬂﬂ’m C3GN
« 594U C3 nephritic factor (C3Nef) luidoniistusouas
40-60 lu C3GN wazifinduldunndedesay 80-90
Tu DDD
« syFuleuFvense factor H asvanuldlua C3GN
uay DDD WAnUINAAMUENRUSHUNSIAANTIE aHUS
FIUGE
« syduleuFvense factor B asaanulgluis C3GN
ez DDD

wig19lsAN1UNNTASIATEAY serum soluble C5b-9
level, serum C3Nef, autoantibodies against factor B way
autoantibodies against factor H 1u Felaildunmsgu
Wesandldeanuaziistatung uenanfinaad1eduy
wal seauppundiuiludenaiunsaldluniswennsailsa
aﬂﬁﬂ:ﬂﬂ’ﬂi@uLLi\‘i‘U’eNIiﬂLLazmiﬂoﬂLﬁm‘ﬁlﬂ%{'ﬂﬁﬂﬁﬂlmé’eﬁ\‘i
iz&lsqmﬁﬁﬁﬂﬁ WU serum C3 amadg, serum soluble C5b-9
level Wudu uay serum C3Nef iiady!”

N1IATIININNUTNTTY

HUie C3G ynT18 AskasunInsIvdtademeiugnssy
\ons1amBudiinund nsnaneiug srudsnnuiinund
YBINITIAFHIRIVDIATHUFNTTUVBITTUUADUNFLUUN
dlomnfianuddrysensiadulalunissne uwasmnnsa
nuauAaUnAn1iugnssuetvlinevaustion1sinw
A1881nandauiu’® nsdansianuiaunfvesduuag
ns3esfBulutlagiiu annsadeinegiadonvieduile
ATIIANURAUNAN UGN 5NN TIY polymerase chain
reaction (PCR) wan1samialdiiatuseaia 2-7 u laeidl
nsnsaadunguuesdu (gene panel) mmsgiufisinneli
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\imlsA C3G Aa C3, factor B, factor H factor I, MCP uway
CHFR5® uona1nddafinisdensiadudu 9 Anslsaladn
falandlu A1s5199 1

n133NYT
Hagtudalifinisnuidunnssiuuagdliannse
$nunlsalimevinld desarndulsafinvlives 3ad
%Jaai’wﬁ’fﬂumﬁﬂmmLLasﬁ%'ﬂ’ﬁslumi%’ﬂmIﬁﬂﬂfjufT AN
nMefnyinuudanamsniuarsenudiieyintuds a1
i 4* TnsuuziinissnuiuuuuseAulseaaanienis
USudsung@nssy muauanduidenuazanlusiuia
Tuaanizeen angiotensin-converting enzyme inhibitors
(ACEl) %39 angiotensin-receptor blocker (ARB) uaz
Asanszivleiuluden Wudy uenaniinsranuaniy

monoclonal gammopathy TungurUaegeens 91afia15a4

USnwergsunnglsadon ieviin1snsiaidaduiiaiu
wazn1slgalvIUnmulsnTIningIany

A19190 3 o1n1skareInisuansinulalug Uiy C3

glomerulopathy
Signs and symptoms | Frequency(%)

Glomerulonephritis 90-95
Proteinuria 90-93
Edema 40-70
Hypertension 24-76
Microscopic hematuria 64-92
Renal impairment 14-59
Low serum C3 and normal serum C4 70-80

A19197 4 Toyan1sAnwIveen1sinelia C3 glomerulopathy Tutagdu

Interventions |Study design| Follow-up | Outcomes
Rabasco A, et | MMF + steroid Prospective |47 months |60 Renal survival 100% in MMF
al 2015 vs other + steroid | study Clinical remission 80% in MMF
Bomback AS, |Eculizumab Prospective |12 months |6 N=1: lower proteinuria
etal 2012 study DDD=3 N=2: reduced serum creatinine
C3GN=3 |N=1: stable creatinine
Le Quintrec M, | Eculizumab Retrospective | 14 months | 26 Global clinical remission 23%
et al 2018 study Partial clinical remission 23%
No response 54%
Kurtz KA, Plasmapheresis | Case series 15-year old | Stable serum creatinine
et al 2002 73 sessions girl (DDD) | No develop tubular atrophy in biopsy
Zand L, et al |Kidney transplan- |Retrospective 21 Recurrent C3GN in the allograft 66.7%
2014 tation study Graft failure 50%
(median time of 77 months to graft failure)
g1AUANDNANAY Wige¥esay 50 Faufufinisavihauveslansiinnaunaen

nsshwidsenvaugiiduiudslilinisshwininsgu
wadnsAnwIRUUARmMlUTmT sunadnlulsemaadu
IngfnnugUle C3G 60 s1effnsvsuveslausniv
WwAsUsTaI 66 wa./uii/1.73 arsiawns warlusiu
Tudaazads 5 ndu/Su ndenssnwnduszesinan
47 §UMRnUIN NSSAYINIEENaLRYTEASINAUNTIAEN
mycophenolate mofetil (MMF) fignsinisasuvedlsala
fedovazr 86 luvasiinisliuaiosessagrainlsaay

ASANEN LLaz”LaJﬁ;:iﬂa&fLUﬂfjuﬁvLé'%'U MMF finlsaladase
svozaning® lnemedanmitladaulvgfudnuue MPGN
Aouasaniladl fibrosis uaz glomerulosclerosis Tusgau
Urunans satenauuztiild MMF lustedifionnisdeudis

16,21

Junse’®? GlusAulutaanisduiuuinuasnisvinguves
lnana10g19m 9Ll a9rd1aIn SNk uUUseAUUTEADILA
iamﬁ’uwawm%mwimﬁﬂﬁé’ﬂLamzﬁuﬂ’mﬂawﬁﬂqumq

Wudu
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Plasma therapy

U93aveIN133NYIIENITY1 plasma therapy 91U
1in AieensdlfnwivesUlendeny 15 U 3llady DDD
52ufU crescentic change ®1n15WsnsuAe la1ne M99
wusziu C3 Twdons Sy CaNef a9 lasunisdnueig
amﬂiaﬁm cyclophospham|de 01U plasma exchange
v 73 A% auszezne 63 dUati nansinwaie
szaupsuefiduludenasfinaennisnen Tnefluualdudia
Fu TaiUsEiU C3Nef Tnedat plasma exchange @318
grevdaneufivefsensundiuuisanainsienie iiean
AMsinaneveuwaa unegalsiniunuia Lﬁawqmmﬁﬂm
amsfinduindugisn®

Plasma infusion fusslevifluffiiie €3G Afigatiudai
WnnANNRAUNALUNTTES9IUSAY factor H 91nn1s@ne
Tugitaeaessneiiifads DDD afunuALRARUNAveTY
Tun19a314 factor HWUI1N1519A fresh frozen plasma Usanau
10-15 wa./nn.
voslsala

< [
Wunan 14 U FIUINVLADAINUTULIY

n1sugnanela

Jayaveamsdanarelalugte €3G f9wudidn an
nssuswdoyaveaalonddn Anwiguae C3GN Aild3u
nsUgnanele 9mau 21 s1elugiel e 1996 89 2010
wud1 e1gedslunsiiriunisugnanslaegi 36 I dan
nandundulsadudsldiunisugnareegiifesay 677
Tnsszoznanaiindiadendagnoisladssanm 2-3 3
wazsnnnIFevar 50 vewiUiianisgadslalunaisieun’
Snsn1aifnglu DDD uaz C3GN laiumnstedu Tnewuin
Seuay 21 maqﬂﬂ’mﬂgﬂwmwu monoclonal gammopathy
s'mé’aml,azl,‘f’luﬂa%’atﬁmﬁwﬁzﬂumslﬁmﬂuisﬂﬁgmaz
nsaaydele andeyadsnanienaneaguledn €36 danu
deoagdlunsnduanidulses mdinisugndrelalasianss
Uaedinun1az monoclonal gammopathy 1A

Anti-complement therapy #28 eculizumab
Eculizumab f® monoclonal antibody inactivates C5
fudait terminal pathway wie MAC wiwmaiiieannis
Manewas dAn1sAnwinudigUie C3G fldsunissnu
A1y eculizumab @1u150aaUTHIUURY serum soluble
C5b-9 level la msfnwwuuinaudoundssiusiugyae
€3G ludSumanael a.e 2010 f9 2016 1w 26 518
Wwdin 13 578 dlng 13 518 wdldsunissnuidae

eculizumab 1uszeziial 14 ieu wuindguaedlsa
aunsaingseegasuiua 12 579 (global =6, partial=6)
Tnedovay 54 vesfireimualinovauesionising ud
Wudﬁwﬁ”ﬂuiauiu{]aansaﬂmLLasmiﬁNmmaﬂmmﬁﬁa

1924 gerglsfinny

fiu SaufunerFanmiituiolnasd
Felufeaguiidaaulunisld eculizumab tien1s¥nen
Adae €3G ludagtu snaldifisadievzasnisiangvedle

Tusveznanils

New anti-complement therapies
ﬂﬁ]ﬁ;ﬁmﬁmmﬂmm’mﬂalﬂmnﬁm‘[sﬂ C3G loaviden
wndulusedulaananazlsfuiiiaunisunelifnlsa
Jefinsfnuenlml 9 fleenquilaenssdenisvineuvesdu
vidolsAuifnund 1iledudanisiinlsamunalniisnig
WzannTy leuA ACHO144471 aaﬂqméﬁ factor D it
é‘J’Ué’J’jﬂmia%fN C3 wag C5 convertase LHun1s@nwiwuu
LLUUEjmwzﬁaaa \iefnwnUszansnmeussen ACH0144471
wuusuusznlunsinwdtie €36 WWusseznm 6 Weu
Jieuiuemaen lneradnsiiinreneSanmillafiudsuudas
sufunsanasmestusavlutiaans TaoEuvhnsenudaus
Weulguieud a.a. 2018 Amadnaziasalutisfiounguaay
¥ .6 2020, avacopan pengWsTi C5aR1 Uiy C3a C5a
Cda Yesfunisiiin anaphylatoxin Tnswasriidadinisdne
LUUguszeziiaes insAnwUszAnsniwuesen avacopan
Tun1ssnwn C3G Wiguiuewasn lngianan1ssnuinienis
AamumneSanmnissnaulutuielnieunasndnisinm
7t 26 A BuvhnsAnsdwed Ad. 2017 ARIazLEse
10l a.a. 2020 sty uazdailenlmiBnanesiiddsgniiamun
LﬁE]ﬂ’li%Jﬂ'if}’]Iiﬂﬂduﬁiﬁﬁﬂi%ﬁﬂ%ﬂw\lw}ﬂ%ulo

nsaiiulsa

€3G siniinsaiulsauuuresduresly inninpsmi
vosjthevadlasunisihwiennisvedsaasuasld tneldssey
nauseaad 3-4 U 5ﬂﬂ?ﬁ%ﬁﬂ“ﬂaqQ{Jaaiiﬂhimmmawm

a

lmnladlaenagiduiu LLasmmmLﬁwékﬂlméﬁﬁws
aavielddedosay 50-70 TnefUaeiifianudssgeiiazidng
Tsalasvuganving laud ogun Ysnadusiululaaieg
nMsvhauveslnanasiauiusnidedt sedu serum C3 level
Unf serum soluble C5b-9 level Unf wedanimlausznau
718 glomerulosclerosis %38 interstitial fibrosis %39
crescents son13aufn C3 laglifind immunoglobulin

%39 monoclonal gammopathy as13lainu C3Nef way
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€3G Wulsalunguladniauiinudesiin idieeing
voslmsniau saunuilusfululaaniziaznisiauvesinan
a9 ATINAOANUITAUYDY serum C3 level anad UazIzAU
serum Cé level Un@ wendanmimudesluiuiielnie
membranoproliferative glomerulonephritis fidaufin
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dnwaznendedidnaseu Jagdudsliinisihuviuinsgiu
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How to preserve residual renal function among
patients on peritoneal dialysis
Kittiphan Chienwichai, Sarinya Boongird

Division of Nephrology, Department of Medicine, Ramathibodi Hospital,
Mahidol University

Abstract

Residual renal function is of paramount importance among patients on chronic peritoneal dialysis treatment
because it has been associated with several clinical benefits, particularly a lower mortality rate. In the last decades,
conventional strategies to preserve residual renal function have been widely implemented, including but not limited
to optimizing volume status, controlling blood pressure and using drugs to inhibit the renin—-angiotensin system.
Recently, evidence has emerged supporting the roles of biocompatible low glucose degradation products solutions,
icodextrin, different peritoneal dialysis techniques, diuretic use, and low protein diet with ketoacid supplement on
residual renal function preservation. Nevertheless, from the currently available information, we remain uncertain
whether the aforementioned tactics can halt kidney function decline. Further large scale randomized controlled
studies are needed to confirm the beneficial effects of these strategies on residual renal function. In this review,
we summarized current evidence regarding each technique concerning residual renal function preservation among
patients with chronic peritoneal dialysis. We hope that health care providers would understand the pivotal roles of

residual renal function preservation, and be able to apply knowledge to improve patient care and outcomes.

Keywords: peritoneal dialysis, residual renal function, peritoneal solution
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Review

Anticoagulant-related nephropathy

Wasin Bunpeth, Bancha Satirapoj
Division of Nephrology, Department of Medicine Phramongkutklao Hospital and College of Medicine

Abstract

Anticoagulant-related nephropathy (ARN) is recognized form of kidney injury in which over anticoagulation with
International Normalized Ratio (INR) of > 3.0 causes glomerular hemorrhage, tubular injury, and intratubular red cells
and red cell casts obstruction. The main mechanism includes warfarin-induced thrombin depletion, deletion in
activated protein C and endothelial protein C receptor signaling. The definite diagnosis is to kidney biopsy, which is
at high risk of bleeding disorders. Early diagnosis and timely cessation of the offending medication has the potential
to prevent renal progression. Treatments for ARN is crucial to balance the risks and benefits of anticoagulation

and optimize treatment.

Keywords: anticoagulant-related nephropathy, warfarin-related nephropathy, hematuria
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Abstract

Background: Automated PD (APD) involves cycles of repeated exchanges where conventional APD (APD-C) is typically
set as the same dwell time and fill volume for every cycle. Adapted APD (APD-A) is a modified new method using a
short dwell time with small fill volume then subsequently using a longer dwell time and a large fill volume.
A few studies conducted by the same research group have found that APD-A might improve ultrafiltration (UF)
and solute clearances. Because of the limited evidence, our study aimed to compare efficacies of APD-A and
APD-C methods.

Methods: This study was a randomized crossover trial conducted in Srinagarind Hospital. The participants were
randomly assigned by block of 4 to the APD-A or APD-C group in the first 6 weeks and then continued with the
second 6-week period of crossover. The APD-A group was compared with the APD-C group on daily UF and efficacy
of dialysis. Primary outcomes were weekly A weekly creatinine clearance (CrCL) and normalized CrCL (nCrCL).
Secondary outcomes included UF, sodium clearance, phosphate clearance, and blood pressure control.

Results: Twenty-three patients were enrolled and randomized for the first 6-week period in the APD-A group
(n=13) and APD-C (n=10). The mean age was 61.1+11.8 years. Comparison between two groups showed the
APD-A group had significantly higher CrCL 48.47 (36.06-76.75) vs. 46.04 (32.23-61.71) L/week (median difference
2.43 L/week, P = 0.022) and nCrCl 53.24 (45.87-72.91) vs. 49.44 (37.94-58.15) L/week/1.73m? (median difference
3.80 L/week/1.73 m’, P = 0.02) and higher serum bicarbonate level (25.5+2.8 vs. 24.1+2.4 mEg/L, P = 0.01) and
hemoglobin (10.93+1.82 vs. 10.21+1.93 g¢/dL, P= 0.04). No significant differences were found of other parameters
and blood pressure control. No significance was observed of carry-over, period and sequence effects on treatment
outcomes.

Conclusion: The APD-A group had higher efficacy in CrCL, and nCrCL compared with the APD-C group. However,
no demonstrated improvement was found in other clearances and UF. Generalized use of APD-A still requires more

evidence from long term studies to support its benefits.

Keywords: adapted automated peritoneal dialysis, adequate peritoneal dialysis, creatinine clearance
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D/D, glucose ﬁﬁLLﬁ@ﬂugﬂﬁ 1) FesmsUszanaSananien
dlurasiouazsroznainisdrninelutosiossesey
lundu APD-A 8198931nn15AN®1VeY Fishbach wazmny’
Fsmusliseuduldusinashendeseuwiiiu 800 ua/msa.

v '
4 a

NUNRITINY BATSTELIAIAN9UNEIRBIaUWINAY 1 APEX
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time (30-60 W1¥1) @UsBULNMIIUSUIMUIIBTDUWINAY  SEULANNBUAISANYT warlrsveyalsinkazySuiaing
Pldwnlugeaassiunaiuwinduiuy 9991 APD-C lag

1911e11.5% PDF Ma@eengunisanen

1,300-1,500 4a./M15719005 wazldnan 2-4 1nvae APEX
time (90-240 w1¥ %3pUSUMNUISEIANUDING PET Aduans
Tu gU 1) Ingivuediwiuseunsiudgulienviiudng

HUae PD Asndiannun1ssnw fintednannsasilasanisia
(Potential subjects)

AndengUlenegluinusidaiden
(Eligible criteria screening)

HiheeglunaumiAnifenannululudugenisiulasanig
(Obtain inform consent)

HUae 30 sevianalanisgesvisaiieseuu APD-C

wusEUaedu 2 nagu
Computer generated block of four randomization

/\u

HU3e 15 Melunguitdnslameesvisainessuy
APD-A 6 dunniusn

fUae 15 elunquitdnslamedesvisainessuy
APD-C 6 dUasiusn

Y

v

AUae 15 sglunquitienandlanisvesissigssuy

AUae 15 sglunguitienandlanisveswissiigssuy

APD-C 6 &Uavinaa APD-A 6 &Unvinaa

v v

AUaelasunsnsiaden Wi POF uazdaaniy
MUATNLAAINTATIIN TR URNTATUAvRIUNUH 3, 6" month
CD4, HIV viral loads at 6" month

v

AanudUaedis 2 ngudunan 12 &amindiaindufiamunisinyse
MNNNTFIUNTAUAEUIY APD AnsUnf

WHUAH 1 TunuNISAN

. Peritoneal aAPD aAPD
1.2 1 APEX time transporter | D/P Creatinine | Cycle time*** Cycle time***
2{ DOO0 4 type Short (Min.) Long (Min.)
D/p 08 ¢ High 1.03-0.88 40-44 89-104
0.64+=-= Moo f T
04 r ; High average 0.80-0.70 44-45 104-129
02 : Lowaverage |  0.65-0.58 54-59 129-149
0 . . . — i Low 0.5-0.42 59-64 149-154
0 30 60 90 120 180 240
‘ =e—D/DO0 glucose =e=D/Purea -o-D/Phosphate‘ LOW 0427034 APD not APD not
recommended recommended

U 1 ¢1 APEX time fiU3usuen PET Tunisvin APD-A
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nsAATIEideya

Tmsiesziidanssann desduiednuaeiiluvesenan
asins doyadnuaenialszenaiiugiu lseUssaiuasln
3 uazmsinwniienanasinslésu Ineteyaidu continuous
data uanslusunuuAnadsnazdnidoauunigiu vie
AfseguLayidenielnddl 25 - 75 nmaSsuifisunadng
A1SANYI weekly Kt/vwea, CrCL, nCrCL, PhCL, NaCL, UF wag
BCM 581319 2 nau MWn1svaaeu crossover paired t-test
Lae Wilcoxon matched pairs Signed Rank test éfm%"uﬂaga
fifinnsnszaefunfuagliiunfinudidu wasdnsiinsen
Naﬂi%%UﬁLﬁfﬂﬁ]’lﬂﬁﬁUﬂa;u %391087 WaZA1AUNDUNAIVDY
aaﬂﬂfjll (carryover, period Wz sequence effects)

Yoyaiidu categorical data wanufuiesay uay
Wisuiiguseninngulagldnismaaey Chi-square %30
Fisher exact MaiUSsuifisudioyausinasihiisanantosios
Fafinmsduiinamnulutaenisine seminsaeanguldada
mMsmmnLuUannsUsznaalaeerill Teuansu
upnA1segNITEdIAYNNEDH P<0.05 Tagldlusinsumig
anm STATA version 14.0

M13°99 1 Teyaiiuguveslsznsidnm

Y & ey
aﬂwmzwuﬁquma\iﬂig'ﬂqﬂTVlﬂﬂ‘U'l

NaNTSANE

TugaansAnERILALFauUS AL 2561 JUAY UnsIAY
2563 fiffvaglsalnidefeildunsirtanaunuladonis
Fslamedetesnnadesdnlusi@nomun 28 519 W15
nsduutau APD-A wag APD-C $1u3uU 15 4 13 5181y
a1iu lngsgninnsAnwingu APD-A fifdie 2 s1egnneu
90NN asananednslavnstesiewhauRaung
Lazinideludosiosedsas 1 9 dungu APD-C ity
3 5989NABUDBNIINNITINY osanilnnagduiu 1 579
LLamJ%’UU'%mmﬁﬂmsiaiauhjgﬂﬁmmmﬁﬁ’qmi%”ﬂm 2 518
ST91@adATIINTINAUIUAIANBITIUIU 23 518

anwaurvesszynslunising dwlvgjgeen mqm?{a
61.13+11.8 U wewesosas 52.17 53821081805851UN19
$Aw APD 23 (12 - 44) fiou Useansninnisaudsansazans
mMevosiesdnlngjeglunasiiade Tsauszddiinumngs
Ao Anududenguarluiuluidongs sesawnAsiuIvny
venniivszann 1 lu 4 vesfiheiivse ilsavnenidonds
wazifeudavay 40 flsamlavindenuantly msned 1

U (n=23)

918 (¥), mean + SD 61.13 + 11.8
LWAERe (N, %) 12 (52.17)
dming (An.) mean + SD 58.39 + 12.94
d1ugs (¥3.) mean + SD 159.30 + 7.36
fufifsane (AN./M1519LUAT), mean + SD 1.59 + 0.19
segznaalanateyied (Wow), median (IQR) 25 (14 - 60)
szuzanalanwewiosdeLAsessnA (APD) (iew), median (IQR) 23 (12 - 44)
SEAUANMUAUTEINGA (. UsaT), mean + SD 139 + 19
sesuanuaulaLealsda (Uu.Usam), mean + SD 70 + 14
UsznnuasUseansnnnisvudsansavanenaveiad (PET)

« UsgaAndnnga (n, %) 4,(17.4)

. Uizﬁm%mwmﬁa—qﬂ (n, %) 7, (30.43)

o UsEANSamade-an (n, %) 8, (34.78)

o Usg@ndnne (n, %) 4,(17.4)
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UM (N=23)

AnwaENugIuYaUsEYINTNANE)

lsAUszansnaslsasau
o UL (N, %)
* ANUAULERNZY (n, %)
« seayluiuludongs (n, %)
« Faehadudniaud visehifafudniau® (n, %)
. Anahsaevled (n, %)
o sAsunda (n, %)
. lsAvianiaenauad (n, %)
« Isamilavniden (n, %)
o lsAszuudieninga (hematologic disease) (n, %)

11, (47.83)
22, (95.65)
18, (78.26)
7,(30.43)
3, (13.04)
6, (26.09)
6, (26.09)
9, (39.13)
8, (34.78)

weume: SD; standard deviation, IOR; interquartile range ( 25" -75" percentile)

AadsvesUsInslaanzuarUsuinsinenfieanain
40aViBeReTuYINAU 517.4 + 610.5 Ua. uag 662.3 + 287.4 1a.
pudsy Fedevay 44 vesoraasias Lifilaans 91nns
Usdlu BCM nuirAededmiinuiesenanadasivinfy
55.05+12.43 nn.waziiUsinesiiuluenie 3.27+1.82 an.
foyatugiuresnsdslamnadesiosuazuansvios joa

Asuandlunsnedi 2 dedlanedonisadavende S
2.08+0.61, CrCL 45.18 (31.10 - 82.11) @ns/dUa 9, nCrCL
50.16 (37.11-84.56) dn5/dUn194/1.73 @1519LUAT AIATS
vinlgRsL 60.39+14.5 anT/dUn191/1.73 A1919URT LAz
AN1TIINean 28.85 (21.69-38.89) ans/dUn11/1.73
AT NNUAT

M19199 2 JayaitugIuveINalnnivesiewasnan e uRN1s

anwauziugIuvamsalansesTisiuaznansraneiesufuinis

MUY (N=23)

glulnadu (n./9a.), mean = SD 10.35 + 2.28
gu1lwATN (%), mean + SD 31.78 + 6.58
seavgFeluden (Wn./mg.), mean = SD 52.09 + 17.41
sauAsuwalituluTsy (Un./na.), mean + SD 8.98 + 3.28
syaulanenludsu (mEg/ans), mean + SD 139.43 + 3.47
syaulninadenludsy (mEg/ans), mean + SD 4.05 + 0.66
syauaanlInlud@su (mEg/dns), mean + SD 98.57 + 4.24
szaulumsualunludsy (mEg/ans), mean + SD 24.68 + 2.77
seauLAa@eNluTSY (Un./A4a.), mean = SD 8.68 + 0.86
seaunaanlugsy (Wn./ma.), mean + SD 4.17 + 1.32
srauneayiiulugsy (n3u/ma.), mean + SD 3.61 + 0.63
N35UIRYEY KV, ., mean + SD 2.08 + 0.61
N5UIRATLETTRU Weekly CrCl (Bns/dUn1), median (IQR) 45.18 (31.10-82.11)
nsudRAsLeTiiiu Normalized weekly CrCl (Bns/&Un197/1.73 a1519tuas), median (IQR) 50.16 (37.11-84.56)
A5IRLAEY (ARS/dUAN1/1.73 A157196RS), mean + SD 60.39 + 14.5
nsvdanean (Bns/dUn1i/1.73 m1319uns), median (IQR) 28.85 (21.69-38.89)

nuIEkns): SD; standard deviation, IQR; interquartile range ( 25" _75" percentile), Kt/V,

creatinine clearance

; weekly KtV

urea ’ urea ’

CrCL;
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Usinanhenddlauavssosnandainelutosiosesou
wazsioTuveIngy APD-A Uangu APD-C uansly a5l 3
Feusunahentonuaiilaludosiesrefunazseviian
FarasdeTuresisasangulaifinuuandiseteitodfy

n9add TuvusnusunaielassuzIa1A1asosou
¥8Ingu APD-C anuunnsvegeiltdedidgiloisuan
MaaeslusouduLayIaUL1ITBINGY APD-A (P< 0.05)

M19199 3 USunanhenanalauasssesadesoukasiaiuraingy APD-C uay APD-A

USunawesingnanslauazssesinainaseu

37U (n=23)

nqu APD-C )
. ﬂ%mmﬂ’]ma”jqimiaiau (18.), mean + SD 1709 + 217
o SEUTIANANNUIYINETOU (UN9), mean + SD 128 + 16
* SuTOURBTY (59U) mean + SD 4.57 +0.72
. iwmajé'wlmﬁwymiafu (W19), mean + SD 576.5 + 64.5
o YSnahendslanamuasedu (Wa.), median + SD 7848 + 1746
n&a ADP-A
SOUEU 5
. ﬂ%mmﬁwmé’gﬂmﬁasau (18.), mean + SD 1215 + 254
. iz&lst,aa']é'lqﬁwwiaiau (W), mean + SD 537 + 7.1
o 9UIUTOUAU (59U), mean = SD 1.74 + 0.45
59U8T2 5
. U’%mmﬁwmﬁgﬂmﬁaiau (@), mean + SD 1961 + 237
. SYELLANANNUIEIRBTEU (U19), mean = SD 167 + 18
-yaﬁ’ﬁmusaum (59V), mean + SD 2.87 + 0.34
SAUNIIU
* §MIUTDUABIU (58U), mean + SD 4.61 + 0.66
. isamajé’ﬁﬂmﬁwgmﬁai’u (W19), mean + SD 571.5 + 66.5
o USunauhenanalavianuasedu (1a.), median + SD 7826 + 1677

WuIEL9s): SD; standard deviation

NARWSNISANYIUAN

Lﬁaﬁuzjmmﬁﬁﬂm 12 dUaii Linuanuunna1aiuwes
Auady weekly Kt/V . 521379 APD-A war APD-C fie
2.23+0.82 uar 2.03+0.54 A uEIRU (HasieA1Ldy
0.20+0.50, 95%CI (-0.03 to 0.43), P=0.085) (g‘Uﬁ 2)
LANUAIULANF19UDIN1TUINAT LTI T UDE 1l T Ay
MeadRsEnInngy APD-A uay APD-C namfe Andlsegiu
¥99 CrCL ngyu APD-A winfiu 48.47 (36.06-76.75) Uag
nau APD-C Winfiu 46.04 (32.23-61.71) &ns/dUandA, (Wasing
AlsegIu 2.43 Ans/dUnni, P=0.022) uazAdsegIues
nCrCL N APD-A Winfiu 53.24 (45.87-72.91) uagngu APD-C
Winfu 49.44 (37.94-58.15) 8915/dUA191/1.73 A15.41., (NaF19A"
537U 3.80 An3/dUA1/1.73 91519103, P=0.02) A
diu (5U 3)

uaﬂmﬂ‘f‘jwammmﬁawﬁﬁ’amsﬁwuLmﬂm”mwdw 2

ngu oA seduaiuefiiuluddy ngu APD-A dindingu
APD-C (9.02+3.08 Wiguiiu 9.52+3.38, P=0.048), T¥6iu
lumsvetusluidenngy APD-A geniingy APD-C (25.48+
2.74 Wisuiu 24.13+2.35 Jaddaiiawi/ans, P=0.012)
seaudlulnadulungu APD-A geniinay APD-C (Blulnady,
10.93+1.82 \Wiguifu 10.21+1.93 ndw/ma. P=0.04) laens
IsuUsnaenssiunsasiufiaidenuns (erythropoietin
stimulating agent) IuﬁgnammjulaiLmﬂﬁmﬁ’uasmﬁﬂfaﬁﬁzg
NGENA

INMINATIEINNEDALINUNAVRINTATUNGN B3390
wardunouvdsedeInguinszUAoNadHEnSANY

NAAWSNIIANENTDY
TunsAnwslinuanuuanaisegefidedAgynisaia

Y oo

YINAFNENIAFUNDY 9 syninvaeangu laun seAunumuy
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ladindavukazAINuAulaindia1e Aedeusuinsia
Pe9n3nYeanad Usuimsuiiulusienieannnisuseiiiu
A8 BCM unmidnusts wazdsunestaanienoiu syauves

1 = v 1 a a a |3
a1sine o Twden laun g laden Tnunaden Aaslse
wAaWeL waznaanm (A15199 4) SIUNINSVIR LG LABL
warn1svIneans (A15199 5)

Kt/V urea per week

3
©
3 2> 2.03
E 2
s 15
5 1
5
0 0.5
=

0

APD-A APD-C
APD-A APD-C
Kt/V urea per week mean + SD 2.23 +0.82 2.03 + 0.54
Mean difference 0.20 + 0.50, 95% Cl (-0.03)-(0.43), p=0.085

urea

JENINNARINGY

60

Creatinine Clearance

55

53.24

Weekly CrCL (L/week)

W APD-A [ APD-C

nCrCL (L/week/1.73m?)

Median

RABR differenc

APD-C

P value
e

Weekly CrCL
(L/week),
median (IQR)

48.47
(36.06-76.75)

46.04
(32.23-61.71)

243

0.022

nCrCL
(L/week/1.73m?),
median (IQR)

53.24
(45.87-72.91)

49.44
(37.94-58.15)

3.80

0.02

gﬂﬁ 3 A1 weekly creatinine clearance uag normalized

weekly creatinine clearance S¥%19d8INGAY

A19199 4 N1sfnwUIsuisunaanEVRATinsEnINERINgUMAIATY 12 dUnv

NaaWsN19AaLin ngu APD-A

ngu APD-C

HaAneARaY (95%Cl)

P-value)

AnuAulainsiuL (WL.Usen) 135.73 + 20.93 | 130.73 + 15.94 | 5.00 + 22.33 (-4.90 - 14.90) | 0.31
AUAUlaRnsIa1e (. Usen) 69.27 + 1535 | 70.20 + 1431 | -0.67 + 10.72 (-5.31 - 3.96) 0.69
USinmstheneenantesiios (ua./Su)™| 706.27 + 278.04| 692.54 + 287.35 | 13.73 + 74.69 (-18.6 — 46.0) 0.39
Ysuesllaane (wa./du) 509.09 + 638.12 | 428.73 + 519.58 | 80.36 + 235 (-23.9 - 184.6) | 0.12
Binuiis () 55.41 +12.93 | 5556 + 1352 | -0.15 + 2.48 (-1.25 - 0.94) 0.77
nmsthitinlusisne (nn.)s 3.20 + 1.98 291 +1.95 0.29 + 1.18 (-0.22 - 0.80) 0.26
slulnadu (n/9q.) 10.93 + 1.82 10.21 + 1.93 0.72 + 1.61 (0.02 - 1.42) 0.04
szaugiseluiden (Wn./nq.) 48.10 + 15.84 | 50.28 £ 17.73 | -2.19 + 9.06 (-6.20 - 1.83) 0.27

yaupsueRiuludsy (wn/na.) 9.02 + 3.08 9.52 +338 [-0.50 + 1.11 [-0.99 - (-0.005)] | 0.048
seaulgRonludsy (mEg/ans) 138.96 + 3.69 | 139.04 + 3.70 -0.09 + 3.22 (-1.48-1.30) 0.90
syaulnuvadenludsu (mEg/ans) 4.15 + 0.80 4.17 £ 0.59 -0.02 + 0.67 (-0.31 - 0.27) 0.88
syauaaelInludsu (mEg/dns) 98.13 + 4.68 98.26 + 4.42 -0.13 + 2.96 (-1.41 - 1.15) 0.83
syaulumsusiunludsy (mEg/ans) 25.48 + 2.74 24.13 + 2.35 1.35 + 2.36 (0.33 - 2.37) 0.01
syauupaenludsy (un./na.) 8.87 + 0.80 8.78 + 0.80 0.09 + 0.49 (-0.12 - 0.30) 0.40
syauneaaludsy (un./ma.) 4.24 +1.01 4.23 +1.24 0.01 + 1.12 (-0.47 - 0.49) 0.97
seauueayiuludsu (n/aq.) 3.63 + 0.61 3.53 + 0.57 0.09 + 0.28 (-0.03 - 0.21) 0.14
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iesandinisudnaiuedidu (Crcl uaz nCrc) fnns
nsgatvesdoyaliund (non normal distribution) n1s
WisuiguseEnInangu APD-A uag APD-C 33#9130u1
Afsegm Ssnuindanuuandnsanddodifoyneada uas
\iesanen crcl, narclflunsuinsiuvesdesisaay aae
HI3eladaTevinennisuianistesissuazdaanizues

a1sene 9 fauandly a1sedl 5 Januiinisvinasueiitu
MeYoeviDsvaIngy APD-A unndngu APD-C agneditiudnfay
n9add (CrCl: 29.29 (22.51-37.61) iwufiu 27.26
(20.37-35.85) aﬁli/ﬁﬂﬂﬂﬁ, P=0.026 waz nCrCl: 34.04
(24.57-43.40) Wigufiu 29.71 (24.13-39.38) Ans/dUnn1/1.73
FA1919LUAS, P=0.033)

M1919% 5 AnRfevraen1svinaisiaeduunnisudaniesiotarnatagie seninsaengy

N13YINAT gy ADA-C
nMsvIRYTY KLV, .,
o NSVIANIYDINIBY 1.58 + 0.59 1.49 + 0.48 0.25
o nmMsvdanetaaniy 0.65 + 0.99 0.54 + 0.74 0.18
o N13VINTIN 2.23+0.82 2.03 + 0.54 0.09
N3UIRAILETEN Weekly CrCl (Bns/dUnnm)
o NN5VIAN9YD VDY 30.82 + 10.54 28.80 = 10.25 0.11
29.29 (22.51 - 37.61) 27.26 (20.37 - 35.85) 0.026
o mMsvdantaaniy 30.46 + 41.59 2537 + 33.28 0.15
10.68 (0 - 50.58) 7.20 (0 - 42.84) 0.25
e N1599ATIU 61.28 + 36.83 54.17 + 29.53 0.07
48.47 (36.06 - 76.75) 46.04 (32.27 - 61.71) 0.022
AM3UInNASUWBNTEU normalized weekly CrCl
@n3/dUn197/1.73 m15194AS)
o NN5VINN9YDIVIDY 34.01 +11.34 31.73 +11.33 0.11
34.04 (24.57 - 43.40) 29.71 (24.13 - 39.38) 0.033
o nmMsvdnnetaaniy 31.94 + 44.79 26.86 + 36.41 0.16
12.81 (0 - 54.47) 8.49 (0 - 40.28) 0.25
e NI 65.95 + 38.17 58.59 + 31.48 0.08
53.24 (45.87 - 72.91) 49.44 (37.94 - 58.15) 0.02
AsvdnleRen @ns/dUn191/1.73 m1519uas)
o NSVIANIYOWID 61.98 + 17.13 60.51 + 19.37 0.50
o NN5IANSUdANE 2.08 + 2.81 1.43 + 1.80 0.042
o NN5IATIY 64.06 + 14.96 61.94 + 18.20 0.34
Asvinneaa Bas/dUn19/1.73 A1519UR3)
o AMIVIANNYOWIDY 2351 +9.93 24.53 + 19.25 0.77
o msvnn1etiaaniy 16.71 + 29.72 13.36 + 20.19 0.29
e NISVIATIU 40.22 = 25.79 37.89 + 23.26 0.63

dessuifisudoyauiimsihiieanandosios Feil
nstuiinaniuluga 6 davivesngu APD-A uag APD-C
Tngldadinsduanuuuannisussanaailaeievll uay
fin1susufuaUsimsiflosnaindesiositugiu wuin

gosnguldlinnuunnsieiueg 19lidod1Any [(Hani9
ANRAY £ AIUAAIAAEDUNINGFIU (standard error) =
13.56+21.39 , 95%Cl -28.38 to 55.49, P = 0.53] (E‘Uﬁ 4)
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o

g

= Mean difference 13.56 (-28.38 to 55.49) ml/day, p=0.53
/>\\ T [ — T _ o ] ~ ] - [ - :
3 _ (171, ] 1 Tt
e &1 HHIT TITt14 / T

1 B ™~

- 1
c V] 1 7[\
S N ’/5/ \7‘\><>/ /> \7&\745‘ N p=
o LN N HHTS N
x o T T1 4 ]
® 3871 [T RPN RERE: | - L[ L \

o

O 4

~ T T T T T

0 10 20 30 40
Day
—APD-A  —APD-C
————Ib/ub
Ul 4 Uhinesthiteenanndesviosse Tunaentasnsfinwssarinsansngy

a =
anUs1eNanIsANG
UseAnSnaveinisvinveadslunisanslaniavesios
UszilluanALanuisalun1svInUsunnsuIeanaINyeeyiag

wazMIvinvede lWu n1svdngise (weekly KWV, ) N15930

AswaRtiy lngAuneliesresusyansnalunisvdnveads
Fuiusinathenildluresiesreseunas Ui
srudsszuznafithendisiesdoseuLaysrenasIn’
91NN15ANWID4 Fischbach M. wazanz' AANWILUUAL
wiadnadunguluetanaing 19 s1ewuiin1sdielacie
APD-A @unsarfiunisadnveadelauinniais APD-C
ogailfeddynieada uTnameamauazlefondign
yineendesouveinisdrila fiuUsuastheneenaindesios
LLaz@ummﬁuLﬁamaﬁu TuwnizfinnsAnend eiiuseiiuany
WANAISINNISANYIVY Fischbach M. uagmuy Ao 91uIU
pnanainsunn I Aeluyssrnsnelugauneuiausiafen
yueiuiitanmednnin Vsinashenddameesiossiy
fiveunin wazUszAnsa mnisyudiansazatenigesyios
e a NANWANFIIINNTANYIVBA Fischbach M. LLavﬂmu
wma‘wwﬂizawﬁmwLaaa-qaLLazﬂﬁzamﬁmwmaa-m ER
nan1sAnEIinuIT APD-A @nunsatiiunsvinasesAiu
nCrCl mstosvies Wewflsusu APD-C dspdefunisine
U8 Fischbach M. LLauﬂmu d1un139399 weekly Kt/V, .

MWQ‘UGQMSQ‘U@Qﬂ’ﬁﬂﬂ‘U’]‘UWU’N wamqmmaas M’J’]ﬁﬂall

APD-A wag APD-C Wiy 0.09 3awirfunavesnis@ne
989 Fischbach M. wazagz' usiilesainerdiudesuu
mmgmﬁuaamiﬁﬂmﬁﬂ”mﬂiwamiﬁﬂwwaa Fischbach
M. wazanz Jsorviliiflediaseiniead linumaiy
wANE19TENIeNgueg19ldedAynieada soudawanis
wnloieuuazrloan Ssmnuuansdniaesotanades
Tugosnsanwiiiae maﬁwwﬁmué’ﬂwﬁﬁma PET naugs
wazensause luvaefinnsfnyives Fischbach M. uwazanis!
ﬁl,awwvﬂdmﬁ PET asﬂumwﬁﬁhmﬁﬁ e liiandu
Deauunasguveamsvinaseing 4 eglufideiiuaunin
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Effect of medication adherence on renal allograft
outcome in postkidney transplant patients

Panthita Sornhiran, Atiporn Ingsathit, Bunyong Phakdeekitcharoen,
Vasant Sumethkul, Surasak Kantachuvesiri,
Nuttapon Arpornsujaritkun, Bundit Sakulchairungrueng
Division of Nephrology, Faculty of Medicine, Ramathibodi Hospital, Mahidol University

Abstract

Background: Assessing medication adherence among patients postkidney transplant is vital to provide the best chance
for kidney survival following transplantation. Currently, the immunosuppressant therapy adherence instrument (ITAS)
is the only validated questionnaire that is widely used among Western patients after organ transplant. However, this
tool has never been used in Thailand.

Methods: This study was divided in 2 phases. First, a cross-sectional study was conducted to validate the Thai-version
ITAS in a small group of patients postkidney transplant using Cronbach’s coefficient was employed to determine
the reliability of the questionnaire. Second, a retrospective cohort study was conducted to determine the effect
of medication adherence on primary composite renal graft outcome, including graft failure, graft rejection, GFR
decline >50% or biopsy-proven interstitial fibrosis and tubular atrophy (IFTA), among patients postkidney transplant.
Kaplan-Meier was applied to determine incidence of composite graft outcomes in both groups. Multivariate Cox
regression was applied to assess the factors associated with medication adherence, and renal allograft outcome.
Results: In Phase I, ITAS was validated in among 40 patients postkidney transplant. Cronbach’s coefficient of
the validated Thai version ITAS was 0.88. In Phase I, 198 patients postkidney transplant were enrolled to assess
medication adherence using the validated Thai-version ITAS. In this study, 153 (77.27%) patients achieved good
adherence (ITAS score = 12) while, 45 (22.73%) exhibited poor adherence (ITAS score <12). No significant difference
was found in baseline characteristics among patients between both groups and no factor significantly correlated with
medication adherence. Kaplan-Meier analysis showed higher incidence of composite renal allograft outcome among
patients with good adherence compared with poor adherence. From multivariate analysis, factors associated with
composite graft outcome included AKI donor, ECD donor, and poor medical adherence (ITAS score <12) with adjusted
hazard ratio 4.00 (95%CI 1.25-12.86), 4.11 (95%Cl 1.28-13.19), and 4.05 (95%Cl| 1.42-11.54), respectively.
Conclusion: Assessing patient medication adherence using feasible and reliable tools is vital to achieve treatment

goal providing the best chance for kidney survival and function.

Keywords: medical adherence, kidney transplantation, renal allograft outcome
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1@sunsugnenels (preformed donor specific antibody: DSA)
3. naswdanuudauniy ITAS (guestionnaire
translation)
- YoaygImtunswakuuaaunw ITAS Wunwilve
NFAuaty
- wlanuvasuaw MAS Taefideavigmadiunis
wanmwnlvediansnsansuasdlanrlneuaznusnge
1Uueg19flne?s modified forward-backward technique
- Wisuisunuvasunuiildainnisutaainnie
genguduniwlve waznsulaanmuilnenduduniw
dangu Aukuugeuauauaty psmapuRazUSUEBLTom
ldasafuduatu uagdanuulgdusuuaeuamniving
- thuvvaeuanuiild lunaasuanadlalunim
Altlunvuasuaiy AUNguAI981991UIN 40 AW uag
U¥uugsnwililunuvasuanluduiifuagliidnla
wlfuuvasunuatuiiauysal
4. 31515338 MNNENTRINITATIUUY

aounu (rule of thumb for questionnaire derivation) Wuan
Indudesiidnuiudiegne (subject) Useunay 10 AuAe
1 A ﬁlﬁ‘lj’:Uﬂ’]iﬁmﬂﬁ’?jﬂ%ﬂfim(glJ’JE]Ej’Nﬁ’dem 40 s19lunis
maaaaummgﬂﬁamasm’mmL%aﬁaﬂuamwaaumuﬁlﬁm
nnsudanuvasuauduatulunuilne

5. n1353tATevidayanieaiid Cronbach’s alpha
coefficient tlaUsyifiuaruidoieveuuaouny Tng
Wasuiisunsyuuuaeuam 2 ase (Test-retest) iy
Wunan 2 e

nsAneszesd 2 (Study Phase II):

o

nsfnwravesauduilslunisidenagiiquiuves
Huresienisinuvedlalugilsndalgnaiele
1. JUuuun1sAnE: MTITERAATIETLUUE DUNAT
(retrospective cohort study)
2. sulguTnive:
- AnwazUszrnsiAne
ngu cohort vesEU38lATIN1S Ramathibodi
Tacrolimus Cohort @sléur thedlésunmsugnanglnadausn
ynAu o 5MENIaTIBUR Reuddeunnaey wa. 2552
fadeurveu na. 2559 uariinuauticelud
nauaiAnLd
- flhedifiengainnninvFewidu 18 9
- 1¢¥uen tacrolimus 1ugFudu (initia) uag
Tdsierls (maintenance) Tugnsennagiiduiu lae tacrolimus
Addusuieiinfteongndiufl (immediate release) way
%ﬁﬂﬁaaﬂqwému (prolonged-release)
- JUelinnsvihnuveslandsainlasunisugnane
Ineeetios 6 Loy
na9iARaaN
- fthefiimsugnaneeizannnimilaeto
- B:Jjﬂwﬁﬁ hyperacuterejection #38 nonfunctioning
graft
- {Unefanudsssgiquiugdunisiinnig
Ufjraslaileundu (acute graft rejection) lawn lasu
anti-thymocyte globulin (ATG) t8uen induction, daslasunis
desensitization %38 precondition ﬂ'auﬂﬁ‘dqr}zﬁﬂsﬁ,m, fina
crossmatch 1uuan, ﬁLLauauaﬁLawwﬁwliu’%mﬂdauﬁ%iﬁ%u
mi‘dzjjﬂd’mlm (preformed donor specific antibody: DSA)
3. 3ddunuide uansfaunugiiv 1
- nuymnssansiiie e dinnud Aty
NI
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- davhienansildlunissiusiudoyaiiieites
- YRR INANENTINNTITESTINATELTveLAY
JayarUiganvszily
- dudunisdvAunyssdou Wesiunuditns
NN UNAAT BT ARDDN
- wivdeyadoundsaingiudeya Ramathibodi
Tacrolimus Cohort uagkszilaugUie Usenause
1.%’agaﬁugﬂuﬂszmns: wiel 91guaielasunis
gnaele lsauszdndy ogvesusnale anvnueniie
Tsrlnisess warTsundamaunulateulasunisugnanela
2. fayamsugnanela: Ussianvesnmsdgnanels
(deceased donor 38 living donor transplantation) Usgiay
vaslafiuzana (standard donor 38 acute kidney injury
donor 38 expanded criteria donor), HLA mismatch,
panel reactive antibodies (PRA), lymphocyte crossmatch,
induction regimen
3. dayannusquiialunisldennagl: d1udu
5181158171850 Sruauefidesiulseniunety S1uau
Ism%a%a?iwm@ﬂw uareINITIINIUTZAIADINEN
4. feyaenagl: U vunae uas Fufifthelssy
tacrolimus 211981 mycophenolic acid ¥uneN prednisolone
n9len non-dihydropyridine calcium channel blocker Lag
ketoconazole msiAeululden tacrolimus wuueengrsuIy
5. dayan1snsrafanugUae: n1svinauvedle
ndelgnane (graft function, eGFR) nan1avesufud
mavidsgndneln n1agnsufiastn amglagndedendess

=2 ' =
N1FANEIEIUN 2

AdendsUgnanelaiily tacrolimus
lugmsgnaivanasus
UNFIAN 2552 - W¥8U 2559 (n=230)
I

(biopsy-proven IFTA) Lazn15Ldeain

- At fulssmusSeudisudium
dildion wsmungunazuiing

- Wisuisuteyaiugiusevinenguillfuaylaily
AMuTIdelunslgen

- LAIIazIBuAlATINTIAZ YD informed consent

- Uszdiuanusudelunislivlaemsltuuuasuns
Immunosuppressant Therapy Adherence Instrument
(ITAS) AlsFumsulanwinagassaeuaudlanwilungy
fg1aspUsaLILaD

- UspiluaudInadngnanuarnadng sofaus
1(51'%'Umﬁchﬁmuﬁﬂmamwﬁmmm%ﬁnqmﬁw&mé’a‘dqﬂdwim

- Aweseuavasuanuduiussenineaiusiuie
Tunisldenagiifuiusienisifin de novo DSA nmsufjasie
ylauwouAued wavn1svineuvedlaludUiendiainlasy
nsuanangle

- swrudeyaiietiausnuide

4. AMUTHAANSUIY

- AUUSHAANSUAN: NaaNETINle (composite
renal outcome) Usgnaudie A1en1suiasle (nsagyde
ﬂﬁiﬁwn’lumaﬂmﬁﬂgﬂma msvhnuredlaanasuinnitioyas
50 w%amwlmﬂqﬂd’mlﬁauéa%’ﬂ (biopsy-proven interstitial
fibrosis and tubular atrophy; IFTA)

- AMUIHAAWS 599 ANLUTUTIUVOITEAULN

@

tacrolimus Jadefiinasianinusiusislunisldenagiiduiu

q

JadeninanonaanssIuniale

A1sAnwIdIun 1:

N13MIIVERUANYNABIUAL
AU BD BV ILUUEDUANY ITAS

HUaenignAngen:

|
Uszifluanusiuilalunisidenmewuuaauay
ITAS atun iy lneilesu

 Preformed DSA (n=24)
* Missing data (n=8)

\ 4

ANSMIIVFBUANNUTBDBLEAD (N=198)

ivdeyaFasseruen tacrolimus wagtnin
ANUIIINANULUTUSIUVBISEAULN

v

AATIPVNaTOIANUT D lUNTLY
gnAIANAuiuRadNsTIIN e lniTlalf

uNuin 1 uuamslunisendunuide

A
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5. s2yduIugiinsiunsive

NaUAIRE1T NI 214 518 AINIINgURANITalveY
Auiaunflun1siteuveslandgnatgseninangy
filnnusiuiielunslfonagiiduiuifuaslsid fe Power
and sample size calculation program version 3.1.2 Ing
9199991nN15AN®I89 Elizabeth C. Lorenz, MD wazmuy’
Aflanuuanssvesgiinisaiszuinanguiinfusesay 11
TnefiuuaAl o WinAu 0.05 way power WiAuiouaz 80

nsATIEideya
aﬁaL%ﬁWﬁmmé’m%’UmﬁLﬂﬁ’]zﬁﬁaaﬂaﬁugmﬂimm
1#un Anade, Sevay, dumﬁmmumm@m Fisher exact test
wio Chisquare test HialUTouLflouaUUANAIISEINg
Joyanay (categorical variable) kag student t test dmsu
‘ﬂ'aa,luaﬁial,ﬁa\‘i (continuous variable) Log rank test uag
Multivariate Cox proportional hazards regression analysis
AUSUAATIZANSIARMILUTHAANEUAN UazAILUTHAA NGO
nsnaaeuliunisnaaouasime (2-tailed) lnsenaanu
uANA9Y09 P value Uosni 0.05 fedndtudAyneans
Aasgndeyansatialaglusinsu STATA version 64.0

HAN15398
HAAWSN15398YeIN 5N ST 1:
nsI9EEUANNgNABLATAdLLTeTa YR LU UABUATY
ausuelunisldennagiiduiu (ITAS) TunguiUae
nawgneeln

vy rtunsuakuudeuny IMAS Wunwilve
Mnduatiu wouaeuamdagldsumuadunmlve uas

wandufunundangulnegiderngmisiunisulanis
y1alnefiausagauazitilantvilnenazaividangu
WJueeeimeds modified forward-backward technique
nFsantuagyinisdisuifisusvuasunwitldainnis
wlannmudainguiuniwilng waznisudasnniwlne
ndutlunwdenge Aunuvaeuniuduatu AsI9d0U
wazUiuiAsuiomildnsstuduaty wazthuuiulse
Tunvuasuaunwilveudniuuvasunwdld lunaaeu
anudlalumwililunvuaeunm fungusegiediuiy
40 38 udrhdeyaitlfnnismeuuuuaeunuduslingied
anuidesiudienisnagey Cronbach’s Alpha Coefficient
Tagazshmsnaaout (Test-retest reliability) fiaesdun1v
nFIINNTIUUABUNINAS I

WuInguiieEng 40 sefdiunsmageusuuABUaMI
flongade 48.90+13.85 U Wumave 29 1o (Fevay 72.5)
Taefftneilisulnanguinaaussme uazanguianaid
FmPudwulndifesiu fe 22 518 (Sevay 55) uaz 18 318
($ovaz 45) puddu Feainnisusediuausamilelunslden
Tagn1sIkuvasuIunUINg s s@nwdulngd
ausailelunslienfififon (12 azuuw) uasAunan
(10-11 ;Azluw) 91uU 31 578 (Feway 77.5) uaz 8 918
($ovar 20) mudeiu luvasAfitheifissneiier (Gevas 2.5)
Alilianusaudelunislden (esndn 10 Azuuw) uay
dlathdoyailléiammeniasesia Cronbach’s Alpha Coef-
ficient 1ioUszifiurmgndeuaztindefiovestuuasuniy
wuihilewiniu 0.88 fauansly gUel 1 Fsidannndt 0.7
uamafansiiauigesiuesluvas UGS

average
item-test item-rest interitem

Item 0Obs Sign correlation correlation covariance alpha

varl 40 + 0.8860 0.7520 .1267094 0.8488

var2 40 + 0.7471 0.5740 .17908598 0.9008

var3 40 + 0.9050 0.8521 .1645299 0.8253

vard 40 + 0.9346 0.8720 .125 0.7849

Test scale

gﬂﬁ 1 M3nmaayu Cronbach’s Alpha Coefficient

Cronbach alpha coefficient = 0.88
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NaaNSN1TIvevaan15ANYITEEEi 2:
ANSANHIAINFUNUS SEHI19Aus e lunsidenna
pAunuvesdUae uazn1siia de novo DSA TugfUae
wasnitldFunsugnanela

mmawﬂjaaﬂaéjﬂ’mﬁlﬁ%’umsﬂqﬂdwaimﬁiiqwmma
BRI eULNgIAY 2552 Rafauiimnen 2559 117w
230 918 lnedthegndngenainmsing 32 51 (Sevax
13.91) 1flosa1nnsIany donor specific antibody (DSA)
c??ﬂt,wifiaml@ﬂmalm (preformed DSA) 24 518 (598ag 10.43),
wazuaavieliannsofnsieold 8 510 (Gevay 3.48) fatud
widedfidiaunsfinyvieau 198 s

doussifiumnuiniielunslienaniduiuvesidrsu
msinulaenisiduuugeuay IMAS atuneilvefilesunis
ATI9EEUANLgNFBIaz AN eRBuda NN AN WY
spogdl 1 wuhilfthediuu 153 518 (Gevas 77.27) fiana
saffolumsldendimion (TAS = 12 azuuw) luvasdifigioe
fifinnusauilelunisTdendifiuiunans (TAS = 10-11 Azuuw)
wazvausiielunsldendilad (TAS < 10 azuww) Wuswiu
43 79 (Seway 21.71) way 2 19 (5088v1.01) AINERU
TGINGN gﬂﬁ 2

2 (1.01%)

B ITAS = 12
B ITAS = 10, 11
B ITAS = <10

UM 2 dndrumzuuuanusiuiielunisideanuuuasuny
ITAS Tuussnsidny

Wesngldnsumsfinuadnsnniianusiuiielunislden
AU unautdden lunmsfinuniludadidnsinnsang
& i v § vy
poniduasIngumuAziuLANLUUABUAIY TAS Tnednlvigh

wuuaeunw ITAS 1 12 aziuu 31u3U 153 578 aglung
Awsadlelunstioniifl (good adherence) dugiiiinzuuy
tfovnin 12 $1uau 45 Meegnguarmsilelunisliendild
(poor adherence) wazvinnsUTBUEUSATINITAANAENS
sumaleflifissmineaesngunisdnwidulsznausieg
amzUfiasla nsgapdemsvhauveslaiivgnate msvhau
vadlaianasunnninesar 50 wienzlaugnateides
Fo%a

wugnsunisfnwidiulug i umavie 128 s1e
($ovaz 64.65) 01epads 42.62:11.82 U liunisugnanela
NNEUTAFNDIANY 89 T8 (Feway 44.94 ) INKHUTIA
AFAney 113 910 Govar 57.07) uazdisnudinedlsvgn
delaneuaglédzumstrdanaumiladesau 4 s1o (Gevay
2.02) Faileiouiivudnuvazvssszrnsnuithiinig
uanesfueteiifddyseninsaosngunising e
doamaniduity vlavessnagiduiuislurag induction
war maintenance Jademaiugnssufe aenudngiu
¥93 CYP3A5 1Hosannsiigtheiinisuanseonves CYP3A5
(CYP 3A5 expresser) p1adsnaliiszfuginagininiings
laifinisuanseanues CYP3AS5 (CYP3A5 non-expresser) I
Fanvuindndiuvesiheifinnsuanioonves CYP3A5 Luid
ANNUANFNAUSETINERIngunIsine loun feway 52.94
Tunguifiauiamilolunislioniia uazfesay 46.67 Tungu
fitenuiuiolunslfefilitnusiy duamguedlnioss
naulasunisugnanglanuinassannaudnde nazlaing
Linsuanne Sevay 55.05 uaznnzlndniauiosas 20.70
Bslsifanuunnsefiuserineassngunnsfing wagnuinlaid
AnuuanAiuresTulinguazvnvesenaniduiu
dlusgwinamsfine Tneffihesesas 98.04 vesnguiiiiaay
sailelunslioniia uazfesas 97.78 vesnguitiinrmsiuile
Tunslieniilsif fenagifsududediifusnaudesnimie
Wiy 15 Waseiy uaﬂmﬂﬁﬁﬂwmﬁzﬁu&mmqﬁﬁmﬁu‘um
dUasluwaazngunisfinuilulafinduunnaisiueg1ed
WodAgniadalagnisiuTeuiisudnuvaz e Uisuans
13y Arsnsdi 1
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Baseline characteristics

Good adherence (N=153) | Poor adherence (N=45)| P-Value

Age (Mean + SD) 42.59 + 11.87 41.21 £ 10.94 0.487
Male 96 (62.7) 25(55.6) 0.384
Career (Number, %)
Employee 104(67.9) 36(80.0) 0.318
Government officers 37(24.2) 8(17.8)
Agriculture 7(4.6) 0(0)
Unemployed 5(3.3) 1(2.2)
Religious (Number, %)
Buddhism 149(97.4) 45(100) 0.549
Islamic 4(2.6) 0(0)
Transplantation type (Number, %)
Deceased-donor kidney transplantation 69(45.10) 19(42.22) 0.487
Living-related kidney transplantation 80(52.29) 26(57.78)
Pre-emptive transplantation 4(2.61) 0(0)
Immunologic risk (Number, %)
HLA-MM = 0 15(9.80) 2(4.44) 0.594
HLA-MM > 0 138(90.20) 43(95.56)
PRA 0% 125(81.70) 34(75.56) 0.444
PRA >0% 28(18.30) 11(24.44)
Induction regimen (Number, %)
No induction 65(42.48) 25(55.56) 0.122
Anti-IL2 88(57.52) 20(44.44)
Tacrolimus formulation (Number, %)
Immediate release 117(76.47) 33(73.33) 0.666
Prolong-release 36(23.53) 12(26.67)
CYP3A5 (Number, %)
Expresser 81(52.94) 21(46.67) 0.705
Non-expresser 72(47.06) 24(53.33)
Comorbidities (Number, %)
Diabetes Mellitus 16(10.46) 3(6.67) 0.448
Hypertension 114(74.51) 39(86.67) 0.087
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Baseline characteristics Good adherence (N=153) | Poor adherence (N=45) | P-Value
Dyslipidemia 26(16.99) 5(11.11) 0.370
Cardiovascular disease 14(9.15) 5(11.11) 0.707
Congestive heart failure 9(5.88) 3(6.67) 0.846
Cerebrovascular disease 3(1.96) 1(2.22) 0913
Baseline eGFR (Mean + SD) 70.52 + 24.69 64.97 +25.26 0.206

CKD etiology (Number, %)
Unknown 85(55.56) 24(53.33) 0.792
Diabetic nephropathy 10(6.54) 1(2.22) 0.267
leA nephropathy 17(11.11) 5(11.11) 1.000
Other GN 28(18.30) 13(28.89) 0.219
Others 13(8.50) 2(4.44) 0.273
Pre-transplant dialysis (Number, %)
Hemodialysis 129(84.31) 37(82.22) 0.906
Peritoneal dialysis 20(13.07) 7(15.66)
Pre-emptive kidney transplantation 4(2.61) 1(2.22)
Type of donor (Number, %)
Standard 23(33.33) 6(31.58) 0.885
AKI donor 30(19.61) 8(17.78) 0.784
Expanded criteria donor 16(10.46) 5(11.11) 0.846
Drug interaction with tacrolimus (Number, %)
Non-dihydropyridine calcium channel blocker 26(16.99) 4(8.89) 0.183
Ketoconazole 4(2.61) 2(4.44) 0.529
Pills burden
Total
< 15 tablets (Number, %) 63(41.18) 15(33.33) 0.344
> 15 tablets (Number, %) 90(58.82) 30(66.67)
Tacrolimus level (Mean + SD) 5.60 £ 1.13 5.74 £ 0.94 0.442
Mean tacrolimus dose (Mean + SD) 3.36+1.46 3.26+1.62 0.676

(ITAS = 12 pguuy; Auswdelunsleeing, ITAS < 12: anusiudelunisloeilia)

Jadefiindnudunusnualusiudialunisidenna

3
ay Y
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]
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[

Jadedanuduius funisialinusiuielunislden

)

q

aniiFuiunfves Ulendsugnaiele (AXULUUIINAIT

Fuwuvasuay ITAS atumwnlngdanviinu 12) ¥991n

a ¢ aay A ) a v v o
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Variables OR ‘ 95% Confidence interval ‘ P-Value

Age (years) 1.01 0.98,1.04 0.485
Female 0.74 0.38,1.45 0.385
Dialysis vintage (years) 1.02 0.93,1.13 0.571
BMI; kg/m? 0.99 0.91,1.06 0.731
Comorbidities 0.91 0.47,1.78 0.792
Medical scheme

SSS/UC 0.59 0.83, 1.64 0.869
Career

Employer 1.00

Government officer 0.39 0.37, 1.15 0.316

Agriculture 0.65 0.47,2.79 0.547

Unemployed 0.32 0.86, 2.50 0.775
Religious

Buddhism 1.00

Islamic 0.56 0.98, 1.86 0.649
Transplantation type

Living-related kidney transplantation 0.85 0.43,1.66 0.63
Immunologic risk

HLA-MM > 0 0.43 0.09,1.94 0.272

PRA >0 0.69 0.31,1.53 0.364

Negative crossmatch 0.40 0.11,1.41 0.156
Pills burden

Total pills > 15 tablets 0.71 0.35,1.44 0.345

Immunosuppressive agents > 15 tablets 0.88 0.09,8.67 0.913
Induction regimen

Prolong-release tacrolimus 0.85 0.40,1.81 0.666
Drug interaction with tacrolimus

Non-dihydropyridine calcium channel blocker 0.48 0.16,1.44 0.191

Ketoconazole 1.73 0.31,9.78 0.534
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NAANSSIUN9LR
‘\]’lﬂﬂ’]ii’mi’m%au‘]afgﬂUﬂﬁlﬁ%}UﬂﬂiUQﬂﬂlﬂﬁJlmﬁiiﬁ
WeNUNRT NSRRI BULALNT AL 2552 Rufautwey 2559
13U 198 518 nugURnsalveradnssIuneladulsenay
ArenzUiaste miquLﬁamﬁﬁ'}mwaqlmﬁﬂqﬂm&J
nsviheuvedlaanasinnitdesay 50 wsen1zlaugnae
Houdosdludtefifarusmilelunsldenagiduiuiilia

fafosar 31.11 Tuvaiinugtinisaiflundgudtaeddan
sadlelunslifoifiiesiesas 11.76 uandliifiuingvae
lalirnusudielunslivnagiduiu Memainuadng
sanilasnnninguifiausindlelunslioiiat 4.05 i
Tnoeuidosiu 95% aglurag 1.42-11.54 uazdmuuan
Aiueglidud A 9ans fuandlu gih'?i 3 (HR 4.05;
95%C| 1.42-11.54, P-value = 0.009)

Composite renal allograft outcome

0.75 1.00
1 ]

Event-free survival
0.50
1

0.25

HR 4.05 (95%Cl; 1.42-11.54)
P-value = 0.009

Composite graft outcome:
« Graft failure
« Graft rejection
» GFR drop >50%
« Biopsy-proven IFTA

0.00
]

T T T T
0 2 4 6

Follow-up time (years)

Good adherence

Poor adherence

Composite renal allograft outcome:

» Good adherence 11.76%; Median time 10.56 years (9.18, 12.23)
« Poor adherence 31.11%; Median time 8.47 years (7.03, 10.12)

JUN 3 Wisuifleuguinisalvesmadnssaumsladilifiseninangunisfinwm

Uadeiiduiusiunmsfanadnssaumsla
HadnssImnlausenausenignsufiasle nsgade
nsviauveslaiivgnate nsieuvedlaanasuinnid
$ovaw 50 iionlagnineidenFest mnmsiezitoys
NNADALUY univariate Tui{ﬂa&mé’dﬂgﬂdwvl,mﬁiﬂwmma
FIUBUATENINLAOULNTIAN 2552 DaLfouULwIeY 2559
wutdl 5 Yadefiduiussunisifanadnssamalnesnediiy
dfgynsadd Iiun nssulaanguineaueaneiiianig
Inelduunau 3eluU expanded criteria AMNSINIID
Tunsldennagiduruiilaid (Wazuuuanmsihuuuasuna

ITAS < 12 Aguun) Surueiifesiusenunnnii 15 ia
Aty UagilalnuulsuTiuvesseaueInanigendnAnas
vostayaiisruruld wiislethdeyafinanuniinszving
afifLuy multivariate wudivaeifies 3 Uadeidsasdiany

duiusiunisiianaanssaunelaeg1efided1Agynieas

|
o A

tufe nmssulnanguineaesmeiifanglamiedeundy
(HR 4.00; 95%C| 1.25-12.86, P-value=0.020) #3auuy
expanded criteria (HR 4.11; 95%Cl 1.28-13.19, P-value =
0.017) waznsitausaniiolunislsendilas (HR 4.05: 95%
Cl 1.62-11.54, P-value = 0.009) faugnsly a15199 3
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Study Variables

HR

Univariate Analysis

Multivariate Analysis

P-value

95% ClI |P—value| HR | 95% ClI

Age (years) 0.99 | 0.97,1.03 0.943
Female 0.97 | 0.50, 1.88 0.939
Dialysis vintage (years) 0.98 | 0.89, 1.07 0.637
BMI (kg/m?) 0.99 | 0.91, 1.07 0.836
CYP3A5 polymorphism
Expresser 1.00
Non-expresser 0.58 0.21,1.60 0.294
Transplantation type
DDKT 1.00
LRKT 0.78 | 0.41,1.50 0.459
Immunologic risk
HLA-MM > 0 0.79 | 0.24, 2.60 0.704
PRA > 0% 1.60 | 0.81,3.14 0.172
Donor’s type
Standard donor 0.92 | 0.34, 257 0.887 1.00
AKI donor 416 |1.34,1293 | 0.014 4.00 |1.25,12.86 | 0.020
ECD donor 262 | 1.14,6.03 0.023 411 |1.28,13.19 | 0.017
ITAS Score
Score = 12 1.00 1.00
Score < 12 292 | 1.42,6.00 0.003 405 |1.42,11.54 | 0.009
Pills burden
Total pill > 15 tablets 382 | 1.49,9.82 0.005 2.63 | 0.55,1259 | 0.225
Immunosuppressant > 15 tablets 296 | 0.90,9.77 0.074 1.00
Tacrolimus formulation
Immediate-release tacrolimus 1.00
Prolonged-release tacrolimus 0.46 | 0.18,1.19 0.109
Mycophenolic acid formulation
Mycophenolate mofetil 1.00
Enteric-coated mycophenolic sodium 1.24 | 0.63, 2.47 0.531
Drug-drug interaction with tacrolimus
Non-dihydropyridine calcium channel blocker | 1.17 | 0.51, 2.67 0.711
Ketoconazole 0.52 0.16, 1.69 0.275
Intra-patient tacrolimus variability
High intra-patient variability 2.82 | 1.39,5.72 0.004 1.60 | 0.48,5.28 0.440
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The effect of oral pioglitazone on muscle protein
breakdown in peritoneal dialysis patients:
a randomized controlled trial

Morakot Muthanugulwong, Bancha Satirapoj, Pamila Tasanavipas,
Narittaya Varothai, Amnart Chaiprasert, Naowanit Nata,
Theerasak Tangwonglert, Ouppatham Supasyndh
Division of Nephrology, Department of Medicine,
Phramongkutklao Hospital and College of Medicine

Abstract

Background: Insulin resistance which occurs common in patients on chronic continuous ambulatory peritoneal
dialysis (CAPD) plays an important role in decreasing available glucose and protein for muscle anabolism.
Thiazolidinediones is a PPAR receptor agonist with a high ability to increase insulin sensitivity and possibly their ana-
bolic effects on improve sarcopenia.

Methods: A randomized, placebo-controlled trial, 31 CAPD patients were randomly allocated into two groups:
pioglitazone (15 mg/day) and placebo for 16 weeks. Sarcopenia biomarkers include serum myostatin level and body
composition by dual-energy X-ray absorptiometry (DXA) were determined before and after the intervention.
Results: At baseline, serum myostatin level was 6.40+3.14 ng/mL in pioglitazone group and 5.12+3.53 ng/mL in
placebo group and relative skeletal muscle index was 7.14+1.18 kg/m’ in pioglitazone group and 6.52+1.33 kg/m” in
placebo group. Serum myostatin level significantly decreased in the pioglitazone group compared to the placebo
group at 8 weeks (-1.32 (95%Cl -1.98 to -0.66) vs. 0.56 (95%Cl -0.48 to 1.61) ng/mL; P=0.003) and at 16 weeks (-2.32
(95% Cl -3.11 to -1.53) vs. 0.10 (95% CI -0.71 to 0.92) ng/mL; P<0.001). However, relative skeletal muscle index, fat
mass and body weight did not change significantly in the both groups. No significant changes were observed in blood
pressure, fasting plasma glucose, hemoglobinA1C, and serum creatinine concentrations compared with baseline in
either group. No serious side-effects including hyposlycemia and heart failure was detected.

Conclusion: The study indicates that 16-weeks of pioglitazone treatment reduced the serum sarcopenia biomarkers

but showed no effect on the muscle mass in no diabetic CAPD patients.

Keywords: pioglitazone, sarcopenia, myostatin, relative skeletal muscle index



Journal of the Nephrology Society of Thailand | ESIEIE

Ussinduavesnislven pioglitazone
wiatlasfiunnsaanevasnduiile
TuffthelsalaGeseiidndlametosios
dq3NA &I‘VIS’]‘L!ﬂa'Nﬂ ‘UQJ"U'] ﬁﬂiuW"\]u ‘W"Iila”l ‘VI'iiﬂ‘Llu’Jﬂ"lﬁ Uugnen 'JITVIEJ,

31u13 Tausziasy, waling wnn, $9dnh Aeasdian, auaua Andug
urunlsals neveIysnssu 15aNeIVIANTZUINNING)

UNANED

un: m:]s??aﬁiaawgauLﬂuﬂﬁﬂﬁwﬁfgmadmilﬁmmwﬂé’mLﬁaﬁa&ﬂu@'ﬂ’;aé’mlmmq‘ﬁmﬁm Hunalninuedduyes
nalnauaslusiumelumadnédunile 81 pioglitazone sanmvsnIzdus¥utes PPAR Ssanunsnannmneiiodedugiu fuu
mawﬁwaﬂaaﬁumiamwaaﬂﬁmLﬁ@h;ﬁﬂq85’1&1@%1@%&%&15

ABnsfnen: 1Wunsifeuvudulagldeaen MQ’ﬂwﬁwlmwwﬁmﬁmﬁhjLﬂuiimmmwu 31 97 LLﬂnLﬂumjuﬁWm
pioglitazone 15 1n./3u $1uau 15 918 wagnguitldomasn 1w 16 519 WadAnw 16 &ai #3923 myostatin
Tudeon Fadusvddiamedinmussnmenduidetion Taufumsta relative skeletal muscle index (RSMI) Tnelfiaas
dual-energy X-ray absorptionmetry (DXA) nouvinn1s@ne LLaséufjmmﬁﬂm

HANTSANE: RewrnsAne seeu myostatin Tuidenads 6.40+3.14 wilundu/ua. lungu 81 pioglitazone wag 5.12+3.53
ulunfu/ua. lunguervaon wuin myostatin Tuidenanasegrsiifoddylunguilldon pioglitazone \ieifisufungs
fildemaon 7 8 dUai (-1.32 (95%CI -1.98 T -0.66) WUy 0.56 (95%CI 0.48 T 1.61) wilundu/ua. P=0.003) uag
7l 16 dUni (-2.32 (95% CI -3.11 fla -1.53) Wisuiu 0.10 (95% CI -0.71 fa 0.92) wilun3u/ua. P<0.001) dauen RSMI
Usinaleiulusiente wasdmiing Tuusndrsegnadiffoddnyiaasnagu uenaniddslinuanuudsunlaswes

sgauauiulaiin Wwnaluden unaavay wazaArsuefduluniasingy ldnunatraufesguusaTminsinnian
waznmeiiladumad

v
1Y

dyuwa: nsfnwanudnliien pioglitazone wiu 16 dUami Yiwan myostatin luden Fuduiwddiamedininaenie
ndutleties wilinumsidsunlawesnanduielugiredslaniwewiosiliduuimiu

AnEn UGU”: pioglitazone, sarcopenia, myostatin, relative skeletal muscle index

fAasnIsanuIduatuanse un. ausdisd Andaug ununlsals nesergsnssa IsaneIVIansyaNnNNaT 315 oUUTIVID [WHTITNT
94, 10400 Email: ouppatham@hotmail.com

q

NI ﬁaﬂiuﬁﬂwé’wimmwmﬁm AaUMINE1L15a eI UNS e

ﬁjﬂ’miiﬂlméa%’qﬁmwLmiﬂ%awawﬂﬁsmi wislunmne
wnsndeuTinuliesuasiinnudityie nmvinanduiietios
wazthuindaiy Seduiustunmnmdisfiugas maielse
mlalazvaniaon LLasé’m’mﬁLEB%ﬁmﬁqqﬁu lnggURnisal
winduduiusfuanusuussvesdlsalaGods wagnuun

iﬂmma“maﬂmuLuaua&JLLavﬁmﬁfﬂLﬁuiuﬁﬂwiﬁﬂlméa%“q
dwmasiensifiuguamTiavesithe uazansnsnsnees
fuelsaladoFaduddn
'mLmﬁwﬁ’fgﬁﬁﬂﬁlﬁ61m’gzmaﬂé"lmﬁaﬁaal,l,amfmﬁﬂ
duAuluielsaladeds Tnsamedihefidrdlameosios



I Original Article

fio anzforodugiuiiinduislunguiiasladeeiiiy
wavusag laliuimu ﬂnzgaﬁiaﬁuﬁuﬁmaﬁa PI3K
(phosphatidyl inositol 3 kinase) lag ubiquitin-proteasome
system activity gawavinlinseuauns metabolism v99naa
dewdsuwlas finaliAnnsaans olycogen wazlatuite
Wasudundsmuiosas Jsnsedunmsaasvedlusiilundu
e wardudinsasdlusivlunduile uenanilnnziese
auszujauv‘iﬂﬁﬁmmﬂﬁwﬁwm myostatin luiden Fadhilusiiu
%ﬁﬂ%ﬁﬂﬁagﬂﬂmdu transforming growth factor B (TGF B)
wulundrunioas vilsinsedumsaasvesusiulundaiilo
wardudenisadraldsivlunduie faesdadodma
wldAnanvnandietes azinanduietosvily
nslindseuiiugiuanas dmaliinisavavvemdaay
drufnlugduuuredudulusime Aannziwingaiiu
warlsndau Ssnnzhmdndifuazfiunngienodugiu
dsmasiensinamznanietosnunalniinaun narlag
ajﬂﬂwmwﬁaﬁiaauﬁau fiaudniusiunnzainandie
tosuazinindnfulugielsalndoss

#1ng4 thiazoledinedione (TZD) oangudaRnIzheHD
BuUgAY WUN159UVeY PPAR-Y Fnlanlitnwnshwilsa
mudeusd W sy Tsasiusniausia nonalcoholic
fatty liver disease Wufu vanemsAnwwu 81 pioglitazone
annsaanevesnduiiorumenalniiuaulivessianie
ioduyau Faflnarion13vheuaed tyrosine phosphorylation
of insulin receptor substrate LLazﬂizéju PI3K ﬁﬂéj’lmﬁa
dawaliiinislidhana aanglafuanldidundenu uazvan
Asaaneldsiu dunnsadidusiudind e widuie
nsdnwlunguidaslsalaFesaiidndlaniadosios o
pioglitazone Qﬂﬁﬂa’lﬁlﬁﬁﬂ%mﬁ&l cytochrome P450 way
Jueanansunemsladesay 20 8¢ 30 Tugy conjugated
form wazyaiiludiuiinde saumadsunsiseniioldsau
fugrriadudesunn Jeaansaldlalugdfidlodouuuss
finnsAnw1318n pioglitazone auIAdT 7.5-15 un./fu
fiuszansnmlunisanseduihmaludenuazanniizie
sodugAuldlviniuen pioglitazone Turwnunfuazuunngs
winuratadssonimndafinty msui wavans
WWeklanetsenin®!

ﬁqL‘f’luﬁmmaﬂmiﬁﬂmLLUUEij%ULﬁ&JUﬂSz%w%Na
2040191581 pioglitazone AU 15 un./Ju Wigudu
grnaendunaiuiy 16 dUav ietestunisaaieves
ﬂé'mL‘Tjaiugﬁ:ﬂ:1aiﬁﬂlmL%@%qﬁﬁﬂqimww?j'mﬁaqﬁlﬂélﬂu
15ALUImMIU

msAne

Q’ﬂmimimLga%“qﬁé"lﬂmmwaﬂﬁmﬁ%'umﬁ'ﬂwﬂu
Tsswegnunanszaengindn seirinedudl 1 ey we. 2561
fi9 31 Sunaw w.a. 2561 lngdlnadinsAnidennguusens
11YIA1ANEY AD Q’ﬂ:}ahﬂlméa%’aﬁé”mlwwﬁaqﬁaqﬁy’q
weEwazviaiegannnt 18 Tuly lalldflsamwmnu
wazdlavnsdesissnlitosnit 3 Weunsud1vinsidy
NATINISANKENNENUTEYINTOBNIINTANY D niaranssd
wselunyns fUlelsAnsegnnguvseiinnensegninanise
nszgangu flhefiflenmsuanann §uelsavladumaniis
nstumewnlavestieasldd (left ventricular ejection
fraction < 40%) wieflusziAlsavaladumaiiidosin
Snwdalulsaneuia ;ziﬂaaﬁﬁf]cwﬂumﬁuﬂiwnummi
fuaelanuside {Ueindoienle? wasduaniifiusyfiufen
pioglitazone HUIENNTIEADIAIUINEUSBNIITINNTAN
ftheazgnuuseenidu 2 ngulaensdu nguusniifteduau
15 519 1¢5U8n pioglitazone vuIA 15 un./3u naudiaes
fftnesau 16 318 IdSusmaen fuaeiiaesnguldsu
musnwdilarunisandnlagwinis feuduiniside
wasiilofiugnnitontodun i 16 vduwhnsite aglds
nsasa9 myostatin luden Fadudvddansdaninves
mwﬂéﬁm‘ﬁaﬁaa 1nele7s enzyme-linked immunosorbent
assay (ELISA) #57339 appendicular skeletal muscle (ASM)
udthanAuandue relative skeletal muscle index (RSMI)
wazUSuraldiulusienie 1aeld3s dual-energy X-ray
absorptiometry (DXA) ﬁamawwﬁamﬁﬁﬁmiﬁugm
patormuavesitielimedeseiidndlamatostios daniwiin
fanuiuladin 91015V wardUnid 8 ndaihn ey
1§%un1smsaaanty myostatin luidenfisdiy sewinenis
HWoaghnmuanudeioslunmsuusemue wagliduugii
Fulagunsisaesnay nsideilldiunisiusesniname
BUNTIUNTNATUNATINTIFY NFUUNNENTTUN

nansANw AN Ao Wisuflsunmsasunlasuessesu
myostatin luden fieaoanduil 8 wag 16 #Un 9 nan1sinen
504 fie WisuiBuNMUABuLamasr RSMI adesng
7i 16 &Uanii

AsiElsEIeRuAuUaenneY
finainisaeudUlrenaad13iunside fe §Uaelse
Aadeidosdrsunisinuilulsaimeiuia HUaeiin1sunen
pioglitazone v3eiinatnaAssitenaifinainen pioglitazone
Wy Ymaludend mmﬁmuﬁ‘@mm AMIladuvan



Journal of the Nephrology Society of Thailand | ESIEN

Hustu TneffUaennneazgnasunufisenishifisUsyacd
waznssduthmaludeandaldsueludanidl 2 &Uav
7l 8 upzilefuganside fUaeyneanunsoindetulide
lonaaaan

nsAATEideya

AATIPANANIIANBILUY intention to treat NISUTILIY
Toyanugruvosnguisssnsliiadfidamssnu doyass
wanswadurnadeuardrudsauuinnsgiu mausuiiou
Han1sAnwTEnIangulagld independent t test wag chi
square test W3guiiguransAnwlungaaediueme paired
t test Toyaazuannaiiudadsvesnnuuansiinas
ﬂ'ﬂmml,%a:ﬁ"u [mean difference, 95% confidence
interval (95%CN)] s1eaunaiifidedfynisadilagldean

A15719% 1 anwerUsEannsNane

p-value < 0.05

NAN1SANY
ﬁ’mﬂiaqsfji'h&JimL'%ya%’ﬂﬁﬁwﬂmmmimﬁaﬁﬂmuﬁu’a??u 83 319
iﬁé'ﬂwmﬁﬁauﬂwﬁé’aﬁgfqu 31 518 gnuuseenilu 2 ngu
Tnensdu nguusnI 15 918 1e5uen pioglitazone vun
15 un./4u nguitaesdruu 16 510 I63usmaen ﬁgaaaaﬂfcju
laenasu 16 dUan Widiftheselaeenannisfinuneuial
Snwazdssmnsianundandlunisiedl 1 Usznaulusae
el 81e dmin futlinanie anuduladin Tsauszdis
nsUszfiunmglnrnng KansIanmaes fuRinisiugu
5%AU myostatin Tulden A1 RSMI Laviesazvoslviiuy

°

Tusinmeveasaesnguliunnaaiuegaiivedfynisada

Pioglitazone (n=15) Placebo (n=16) P-value

Age (year) 57 + 15.19 60.5 + 15.36 0.529
Gender (n)

female 6 (40%) 9 (56.3%) 0.480

male 9 (60%) 7 (43.8%) 0.480
Body mass index (kg/m?) 23.8 + 3.8 24.4 + 4.01 0.720
Patient who still have urine (n) 10 (66.7%) 14 (87.5%) 0.220
Residual urine (ml/day) 830 + 352.9 785.7 + 341.6 0.760
Net ultrafiltration (ml/day) 807.7 + 464.5 700 + 300 0.489
Edema (n) 1(6.7%) 1 (6.3%) 1
Systolic blood pressure (mmHg) 1442 + 214 1471+ 234 0.726
Diastolic blood pressure (mmHg) 83.1 + 14.7 83 + 129 0.979
Mean arterial pressure (mmHg) 103.5 + 15.65 104.4 + 15.42 0.878
Energy intake (kcal/kg/day) 31.0 £ 20 318+ 15 0.143
Protein intake (gm/kg/day) 1.02 +£0.1 1.04 + 0.07 0.516
Underlying disease (n)

Hypertension 15 (100%) 14 (87.5%) 0.484

Dyslipidemia 11 (73.3%) 5(31.3%) 0.032

Coronary artery disease 1 (6.7%) 6 (37.5%) 0.083
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Pioglitazone (n=15) Placebo (n=16) P-value

Anemia 4 (26.7%) 7 (43.8%) 0.458
Hemoglobin (g/dL) 10.5 + 1.48 10+13 0.335
BUN (me/dL) 48.5 + 18.4 393+ 17.2 0.161
Creatinine (mg/dL) 101+ 4 79+38 0.125
Potassium (mEg/L) 3.8 +£ 0.6 39 +0.7 0.539
Bicarbonate (mEqg/L) 27.6 + 2.5 264 +3 0.237
Calcium (mg/dL) 9+0.5 8.9 + 0.8 0.828
Inorganic phosphate (mg/dL) 4.6+ 1.4 42+ 12 0.355
Intact parathyroid hormone (pg/mL) 329.5 + 225.1 220.1 + 144.8 0.116
25 (OH) vitamin D (ng/mL) 335+ 10.9 333+9 0.950
Weekly Kt/V 1.7+ 04 2+0.7 0.409
nPNA (g/kg) 539 + 13.8 53.1 + 17 0.914
Total cholesterol (mg/dL) 155 + 37 154.8 + 35.5 0.991
Fasting blood sugar (mg/dL) 98.25 + 9.08 98.69 + 12.45 0913
Hemoglobin A1C (%) 5.52 + 0.72 5.49 + 0.67 0.897
Albumin (g/dL) 3.46 + 0.47 3.57 £ 0.37 0.502
Serum myostatin (ng/mL) 6.4 +3.14 5.12 + 3.53 0.295
Relative skeletal muscle index (kg/m?) 7.13 £ 1.15 6.59 + 1.31 0.257

nPNA /2990 normalized protein nitrogen appearance
Toyauanutudvau (n) wseAnade (mean) + dausdeuuusmsgIu (standard deviation)

N15UAagULUaUD95EAU myostatin Tuldan

. . Change of serum myostatin levels at 8 weeks
YULNINITIVEN 8 dUM N ﬂﬁjm‘ﬂlﬂm pioglitazone 1A

= | . . Mean difference - 1.32(95%Cl -1.98 to -0.66) ng/mL
WRAYVDIAULANFIUDY myostatin Tudenanas 1.32 unlu 3

ASu/4a. (95%Cl -1.98 to -0.66, P-value =0.001) dlofieuiu I
: .

nauvinN13de nauiildemasniA1indevesnuunneig
*P=0.003 vs placebo

283 myostatin luidendingu 0.56 wlunsu/ua. (95%CI-0.48

to 1.61, P-value=0.267) WalfigununouinnIsive way
Wewlsuiunsaeingunuin nguiilaen pioglitazone &

Myostatin mean differnce (ng/mL)
o

ARAEYD9TEAY myostatin Tudenanasunninguile N
81va0N0g 1N TBAAYNI9ER (P-value 0.003) AILARS
Tu JUN 1 uay asned 2

Pioglitazone Placebo

Data presented as mean+SD

UM 1 A1LRRETDIANULANGANVBITEAU myostatin Tuldion
VULIINNTITUEUAITN 8
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dlofiugansidedl 16 dUni nguillden pioglitazone Change of serum myostatin levels at 16 weeks
1A1L0ABUDIAULANANVDY myostatin Tulden anag 2.32
wilunsu/ua. (95%CI -3.11 i1 -1.53, P-value<0.001)

A o P o av | oAy oy a N
LUBLNYUNUNBUNINITIIY ﬂquwlﬂmwaaﬂmmmawm

Mean difference - 1.32(95%Cl -1.98 to -0.66) ng/mL

AULANAINUDY myostatin Tuldeaiudu 0.1 wiluniu/ua.
(95%CI-0.71 to 0.92, P-value=0.789) Wiaiiguniunauyinnis
e uavllewfiguiuiasangunuin nquilaen pioglitazone

" — =

*P<0.001 vs placebo

fAladyveeseAu myostatin lulienanasuinniings
nlgpmasnegsdidodifgneedia (P-value<0.001) Aauans
Tu 3U 2 uag A19197 2

Myostatin mean differnce (ng/mL)
NS

Pioglitazone Placebo

Data presented as mean+SD

U9 2 ARAYIBIANNLANAIBY myostatin Tuldoniile
5

v

3 1
Auann15IBAUMIN 16

M19199 2 ANRGUTBINUUANANVDITEAU myostatin Tudenianguilaen pioglitazone wazsmasnIauLiisuAade
vaarNuuanaanelungukagsEnIengu

Serum myostatin | Pioglitazone | Placebo | P-value
Baseline 6.4 +3.14 5.12 £ 3.53 0.295
8 weeks 5.08 +3 5.68 + 3.55 0.616
16 weeks 4.08 + 2.71 522 + 291 0.268
Mean difference at 8 weeks -1.32 (-1.98, -0.66) 0.56 (-0.48, 1.61) 0.003
Mean difference at 16 weeks -2.32 (-3.11, -1.53) 0.1 (-0.71, 0.92) <0.001
Percentage change at 8 weeks -26.12 (-41.32, -10.91) 22.73 (-8.02, 53.47) 0.006
Percentage change at 16 weeks -41.1 (-55.78, -26.42) 28.11 (-19.23, 75.45) 0.007
P-value at 8 weeks 0.001 0.267
P-value at 16 weeks <0.001 0.789

toyauanauiuannde + saudenuunnsgiu P-value InT1w9lag independent t test (WIguigussnINngy) uas
paired t test (W3guiigumelung)

& ' Change of relative skeletal muscle index
nsidagunuasvaean RSMI at 16 weeks

Lﬁaguqﬂmﬁﬁaﬁ 16 dUai mﬂuﬁiﬁm pioglitazone RSMI (k/m?)  *P=0.175 vs placebo
fidnadvosnnuuanderesen RSMI sty 0.02 nnsio
drugeenidedes (95%Cl -0.39 to 0.35, P-value=0.888)
defisutuneulden nquitldsivasniiaadsvesninu

-
n

(kg/m?)

RSMI mean differnce
S o
(€, o (S} [
j *

uwAnAnsesAn RSMI Ly 0.07 nn.fodIugIUniNIEe s
(95%Cl -0.17 to 0.31, P-value=0.516) Wileifisusuneulden
wazdleifisufuianingundsduaanisinunlinunis Pioglitazone Placebo
WasuwUawesAn RSMI egnefitfod1fynisadfdouany [ D20 presented as meanssd

Ty 3U 3 uag As199 3 5UM 3 AadevesnuLang1aves relative skeletal muscle
index Wloduann1sIdudunmn 16
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a ' a | | & oAy v . . = a | a |
AN 3 ALRAYVDIAIULANNINUYDIAT RSMI WQﬂEzﬂJVﬂ,ﬂEﬂ ploglltazone LAZ81NaNLUSIUNEUALAREUDIANULANAIY
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Serum myostatin | Pioglitazone | Placebo | P-value
RSMI at baseline 7.14+1.18 6.52+1.33 0.229
RSMI at 16 weeks 6.95+1.57 6.60+1.34 0.632
Mean difference (95%Cl) 0.02 (-0.39, 0.35) 0.07 (-0.17, 0.31) 0.640
Percentage change (95%Cl) 0.65 (-5.97, 4.67) 1.02 (-2.56, 4.6) 0.565
P-value 0.888 0.516

Joyauanutuaunde + anudenuunnsgid P-value IiATI4lAg independent t test (WSguLlgusenanngu) uay

paired t test (Wguiigunelungu)

mswWasuwlaswasimin auduladin nansae
e ianns wasUsunaludiuvassnenie
SleAugan1sidedl 16 dUai nquillden pioglitazone
ﬁisﬁwmLLaau“ﬁuiuLﬁamﬁu%maﬁa 0.33 Asu/Aa. (95%C
0.11 to 0.54) iaifisufunouiniside waznguillden
MaaﬂﬁizﬁwaﬂLLaayﬁquLﬁamamaaLaﬁs 0.14 nsu/ma.
(95%CI -0.48 to 0.2) Wiawieufutewihnsise NUINGY

filéian pioglitazone ﬁisﬁwmuaagﬁﬂulﬁamLﬁm%ul,ﬁ'a
\isudunguitldevasnegaltoddymieain (P-value=
0.021) daumsiasuwdasesimin arnusulaiin sedu
ihnaludon SevazvesUSnalutulusnsne uazuSuna
luifuludesiosesitasangulalldunndrsiuediedifoddy
n19adn fauandly a1sned 4

M990 4 nsidsuntasweainin audulain Hansa9nBIlfuRnig wesUSinaluiuvessinie Weduaaniside
16 dUnni

Clinical outcomes Pioglitazone Placebo P-value
Body weight (kg) 0.17 (-2.57, 2.91) -0.74 (-2.17, 0.69) 0.524
Mean arterial pressure (mmHg) 2.2 (-6, 10.4) -5.06 (-14.57, 4.44) 0.229
Fasting plasma glucose (mg/dL) 2.44 (-2.08, 6.96) -2.32 (-6.85, 2.22) 0.124
Serum albumin (g/dL) 0.33 (0.11, 0.54) -0.14 (-0.48, 0.2) 0.021
Total fat mass (%) 0.55(-1.42, 2.52) 0.52 (-1.23, 2.28) 0.982
Visceral fat mass (kg) 0.02 (-0.03, 0.07) -0.04 (-0.13, 0.05) 0.168

Joyauanutunundy + drudenuusnnsg Pvalue ins1zilng independent t test (W3guileusywiningu) uaw paired

t test (WguiigunIelungs)
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Collagen type lll glomerulopathy:
a case report and literature Review
Pavitra Wasutaprungsan', Nuttasith Larpparisuth', Boonyarit Cheunsushon?

'Division of Nephrology, Department of Medicine,
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Abstract

Collagen type Ill glomerulopathy is a rare glomerular disease, characterized by abnormal accumulation of type |ll
collagen fibrils within a mesangial matrix and subendothelial space of glomerulus. Diagnostic confirmation requires
electron microscopy of renal tissue to demonstrate curved collagen fibrils. Because of no definite treatment, renal
outcome is unfavorable in most studies. No antecedent study of collagen type Ill glomerulopathy has been conducted
in Thailand. We here report a 65-year-old woman with chronic hepatitis B cirrhosis and hepatocellular carcinoma
who developed nephrotic syndrome with renal insufficiency. Characteristic curved fibrils were demonstrated using
electron microscopy. Treatment with prednisolone and cyclophosphamide was not completely successful; however,
the patient still presented stable renal function for more than 2 years. We further reviewed the related literature
regarding incidence, demographic data, clinical manifestations, treatment and clinical outcomes of collagen type |ll
glomerulopathy.

Keywords: collagen type Il glomerulopathy, collagenofibrotic glomerulopathy, slomerular disease, nephrotic syndrome
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aunsusInNTg wlsmEUIafieeInIsIIUINRe 2 419w
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Fnesauszddndu 4 fe Tsasudsnnmsindelsa
Fusniaud Child-Pugh score A e 5 Trou Usunali¥a
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GﬁamﬁﬁﬂﬂmLawwﬁmwaamLﬁaml,muﬁ%jéfu (trans-arterial
chemo-embolization; TACE) LLaz?iuﬁ'wﬂ?iumm?i%q
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Urinalysis:

BUN 16.2 un./aa, Creatinine 1.31 4n./0a.

thmiinen JsdeUinwunmdlsalaiionsiauiudiv flheufas
Usgdansldeuenmileaindiunndda onanin a9 v1yn
gnayulng wasufiasuseiflsalalunsaunss

ATRTRNMENUANUGUIGERAET 149/98 1131.UseW generalized
edema and pitting edema 2+ of both legs N15M5993194N18
seuUBu  aglunasiund wemsrranasiosUfiRnsadal
Fawandlu @1919d 1 uagldvnuniunanisnsiatisafy
mMavhauvedladounds dauandy asned 2 Tnsanuanis
ATINUIEUIHTEAUgnIIN1INTesvetlaanaInINE1AY
uaziviinaueayiuludenanasfes 1 ufarlinumshay
VoAU AN

NANISASIVLADN

Sp.gr. 1.020, Aloumin 2+,
WBC 1-2 waa/HPF, RBC 1-2 wad/HPF,

Serum albumin 1.8 n3u/ma. Globulin 2.9 nSu/Aa.

No cast

Cholesterol 160 un./aa Triglyceride 58 un./ag.

Urine albumin creatinine ration (UACR)
1018.4 TaansufansuAswWaNiyY

TB 0.51 un./aa, AST 57 U/L, ALT 23 U/L, ALP 100 U/L

CBC: Hemoglobin 10.0 n./aa, Hematocrit Souay 29.6
WBC 4,400 waa/au.uyl., Platelet 116,000 waa/au.aal.

WBC, White Blood cell; HPF, High Power Field; RBC, Red Blood Cell; LPF, Low Power Field; BUN, Blood Urea Nitrogen;
TB, Total bilirubin; AST, Aspartate aminotransferase; ALT, Alanine aminotransferase; ALP, Alkaline phosphatase; CBC,

Complete Blood Count

M990 2 NAN1IRTIINRIUJURNsTeunAuALItuNITTINTLYedle

31 18 14 9 6 1
Wounay | haunau | haunau | heunau | Waunau | Lheunau
BUN (un./9a.) - 10.3 - 16.2 - -
AsLaniY (Un./na.) - 0.90 1.04 1.11 1.15 1.25 1.31
eGFR (CKD-EPI) - 67.79 56.92 52.61 50.05 45.25 42.76
(Wa./UN/1.73/919.4.)
Alb (n./98.) 2.3 2.5 2.1 - 1.9 - 1.8
UA: Protein Trace 2+ - - - 3+
WBC (swaa/HPF) 1-2 1-2 - - - 0-1
RBC (1wa&a/HPF) 0-1 1-2 - - - 0-1

BUN, Blood Urea Nitrogen; eGFR, Estimate glomerular filtration rate; Alb, Albumin; UA, Urine analysis; WBC; White

Blood Cell; RBC, Red Blood Cell
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wivdsannususiialuBamunudn urine albumin creatinine
ratio (UACR) Wfiniduain 1,018.4 un.feansuAsLeniy
h 3,549.8 un./nfurdueiitu dddiniseeasstuilela
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Wulsala collagen type lll glomerulopathy anNWUEN NS
WeGanIn JUN 1-3
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WousmAulAsuen losartan 50 4n./3U ATIARAAIUNUITEAU

Asueniulufenagsening 1.21-1.36 un./ma. uasuunm
weayiiulutlaanzuszann 1,425.6-2,236.1 un./n3uesuadily
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usidandlvien losartan siensiainnuaudalaglu (Usvann
2 Unailade) wuenasueiifduludensgluyie 1.1-1.3 un/
fa. wazUSunaueayiiululaanizwiiu 1,595.5 un/nix
GHIGIN

UM 2 Uihuwidimaendennasvedlnaluesaanudnune
double contour (gnf7) waz intervening pale material

(@dou Jones silver stain x40)

3UN 3 Curvilinear collagen fibrils Yu19 60 uluuns
UIhnadlurudeamn3ng (electron microscopy)
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