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New Therapies for Primary Membranous
Nephropathy
Supaporn Suebsiripong, Bancha Satirapoj

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

Abstract

Membranous nephropathy (MN) is a common cause of nephrotic syndrome. Primary MN accounts for 70-85%
of MN in adults. Clinical manifestations include insidious onset of swelling, heavy proteinuria with bland urinary
sediments, normal renal function and blood pressure. Primary MN is an immunologically mediated disease
characterized by the deposition of immune complexes in the subepithelial space with the formation of immune
complexes with epitopes on podocyte membranes. Seventy-five to eighty percent of the patients with primary MN
have autoantibody to M-type phospholipase A2 receptor (PLAZR). The measurement of anti-PLA2R antibody has been
widely accepted in the diagnosis and prognostic prediction due to its high sensitivity and specificity. Initial therapy
includes supportive care. Immunosuppressive drugs are recommended in patients with persistent nephrotic syndrome
and progressive decline in kidney function. Current evidence suggests the benefit of selective B-cell depletion or

rituximab in inducing remission in primary MN.

Keywords: albuminuria; edema; glomerular disease; CKD
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M5301) M@ 1%3U membranous nephropathy
FUAUFHAN
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UNANED

IsAls membranous nephropathy (MN) wuuigugfiiduannafinuldvesvesngueinisiunlisialuglng
flornsuanuuuresiuresly flusiusilutiaanziunannn dulngldwunzneudindenuaddudaans msinuvese
wavaudulafinund fovRnnsaifesar 70-85 voslsn MN venua avainainauiinunivessruugiduiulag
fnsasansniduiuseusufauuun podocytes Inswilslutoudinuiidumnelsafidifgves MN vdaugugil Ae M-type
phospholipase A2 receptor (PLA2R) wuldfissesas 75-80 lnenuainugnues PLAZR semsinlsatuiuuAazidoni
dagtufinnsldueufivedisie PLAZR (PLAZR antibody) Lilensifadelsauazneinsallsaegraniiawna flesaindannul
uazA LT IIzgs nénnsinwves MN slisugund AenssnuinuussAuysyaesuasinanuenns vnlusiuslulaanns
sgvadlesiufumahanuveslaanasisezinsannslionagifuiu fedlagtusimsfinufinansussavsnmassoingulal

WNTulAgLaNg rituximab F988NGUBAIUANNITINGIUYBY B-cell LUV

Adaey: vin; Jaanudunles; ladhiay; uzise

unin

15aln membranous nephropathy (MN) LAna1nn1g
pRfuAuRaUnAfinszquliiAnlsalalnalesda diulng
wuluusswnsongannnit 35-40 U grednuimunnmdee
naueINsiunlsiia (nephrotic syndrome) fia 1N13UM
Tsiuludaanns weayfiuludondn uaznoiaainoson
Twdongs Yagdu MN wuseendu 2 afia liun wleugugl
(primary MN) wulgSeeay 70-85 way silavfegil (secondary
MN) wulgFesaz 15-30 &1%5U primary MN 1HRnARaUNG
vaansnszduiiAuiudstaudiaud1s q lusinie lag
woudnuvdninulutligtiufie M-type phospholipase A2
receptor (PLA2R) ??}ﬂaguiuuﬁwm podocytes WLazd1u13a
ATIANULBURUBRe PLA2R Tuifenlaseray 70-80 verUae
ibildlunsidedelse nensallsauazfnaiunissnule
tagtiuns¥nw primary MN Enmsiauvienisiudsuutas

lWeog1eun angaiinangiunisnwifseingulniiing
N15MOUANBITBILTANINTULAENATILALIANAY LA wn
rituximab 1Jusiu

FEUININYT

MN Tudszarnsinewuidusudiu 3 veslsaladniau
yiaUgull Ingdauynieeay 15.8" wayainn1sfne
suTamane1sinerdwiolaan 9 aardunisunnsly
1A59715 Thailand glomerular disease registry Uw.a.
2560 71U 1,556 518 nuaugnveslsn MN Sevay 7.1°
Payan1eszuInInegluslsemanudnAuynuedlsngs
lulszimnaiu maindunaannmemeuaiiey’ dmsu primary
MN Tutsesnsinenuléfosay 28.4° Tasaugniiindy
awengeUie variveyaluuszainslusisussina
NUAIUYNVBY primary MN Sowaz 20-30°

JUsenususIaIne: Uoyv) adsenanl
dlua: satirapoj@yahoo.com

0929
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nalnnsiinlsa

Fedn MN 1inainnsnseduszuugiiduiy s 3 naln
nan (gﬂﬁ 1) el nalndl 1 Resnueudvelunszuaiden
Juivueufaunelu (native antigen) %aag’lu podocytes
Werdunguatsglidudu (immune complex) d1miu
wouAuinuluayudutseanifu alloantigen A neutral
endopeptidase wulalunisnusniiin way autoantigen
Ifun PLAZR Faduamandnyesnisifia primary MN

r—

Tutlagdu (53Ul 1.1) nalndl 2 1A nnguansgiduiy
Tunszuadon (circulatory immune complex) 1NERAA
Uinalnawegda Woindunalandnvesnisifia secondary
MN (3Uf 1.2) uag nalndl 3 HnanueudouMEuen (plant
antigen) unzuagisuinatuiiodevednamesda
waziflefiueufvefngaassuiniz MliAnnisaiiengs
asgifuiuiy dodnalniiduaivevesnmaia MN Tudin
(Ui 1.3)°

E:?
¥ ¥

Circulating antibodies

Uil 1.1

Circulating immune complexes

Ui 1.2

g © e o ¥YYY
Non-native Circulating
antigens antibodies

Ul 1.3

3U# 1 nalnnisifialsa membranous nephropathy (AALUAYINLENTITININUIENAY 6)
JUN 1.1 weuivadlunszuaideniuiukeuiaunelulnawesda (native antigen); JUN 1.2 nquansaiiduiulunszuaidon

wmeiilnawesds; JUM 1.3 weufvedlunszuaifonduiukeufiaunieusn (non-native antigen) flnawesaa

n1531aY

n19349d8 primary MN Usgnauaiy n15dnuszin
A998 NIATIRIMsUJuRnsuasTadinen §Uae
MN aslasun1stnuszdf 93995198 NsdInsIanIsies
Ujtansuaznismsiamedadineuiiudiniiovnannaues
secondary MN e Usedanisleen laun erann1seniay
fladlvaiiusens (non-steroidal anti-inflammatory drugs
#39 NSAIDs), gold, wag penicillamine Uszianig
Tsanfdnumuiieiesios wu lsaoauead Ussiflsnusss
TowA ue5esile uedeild wazuziSwiongnvann UseTinis
Aateseds laun hiasusniay, 37aa uazialsa N9n9a9
371918 MUY IRTEU N3a3MeeslfiRnvnedlslad
laun anti-nuclear antibody (ANA), n1sasaanilasa
FUBNLAUTLAE, anti-HIV Lagn15a539vTNad (RPR, TPHA)
N99529N9398IMeN TowA AFIEINEIMTNEN LaZN1IATID
Samsuniudvesiies nsnTadansasmeSwmunnudsdy
uslazdeny Mansraene e sudolafedunsgu
lun1sitadelsanidlnawesda lnednuugniang1sine,
Fuilalaluiitiae primary MN it n1snsaadendesganssen]

(Light microscope) 9¥WUN391UI8I89 glomerular baserment
membrane (GBM) wazidlofoudie methenamine silver 4z
Wudnwalg subepithelial projections #30 spikes ANHLUITDY
GBM n1501519978 immunofluorescence (IF) 3gWU immune
deposit 199 IgG tag complement (C3) Sosuadluanuue
fine granular i capillary walls #3affonfn PLA2R antigen
U3 capillary walls n1snsiamendesqanssaudianaseu
(Electron microscope) a¥nWu electron dense deposits Tu
FUNUS subepithelium A1TATIAMIUBURUDAGDLOURLIU
veensiinlsn Jagdunuinnisnsiadenviuauivasisie
weuRluUeINIsiinlsa lawn PLAZR antibody (PLA2Rab)
fanuhuazanudunglunsidadelsnas uazdirelides
Supuidesnnnisnsiuieln Seanunsadunldlunis
98y primary MN 1alugihefifimsvhauveslaund
ndayaluuszinalneny PLA2Rab Tvinauinlu
primary MN 3988y 60 wazaInNN1sAneINITIATIzRaiuIu
(meta-analysis)’ Usgnausmeithe primary MN 3712u 710 978
WAENFNAIUAN U 1,502 T18 WUIINITATIANU PLA2Rab
frnuhlunsidadulsniovaz 78 (95% Cl; 66-87%) way
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anuTnglunsitadelsadeuar 99 (95% Cl; 96-100%)
uenandiinsAnuging MNS1uIu 97 Tefiamawukauan
o PLAZRab uaglinuamgues MN Taeffuaeildsu
nsnsaanedinerswileln 60 s1eiifenisnsosvesle
(glomerular filtration rate; GFR) 11N31 60 18./U17/1.73 #1541,
wudilifies 2 eviduiitadelsadu warlusuauging
37 yeiilien GFR tleendn 60 ua./undi/1.73 a5, 1 5 51
fAfadelsndu Feduainnisdnuniiiiunniuaudule
Tuns30iade primary MN Tugftefifinauansie PLAZRab uaz
GFR11NNT1 60 118./u191/1.73 #15.41.° N150153991 PLA2Rab T
taquuil 3 38 A westem blot WuAsmsnsrafifimnulogs
fign anansansrenuld¥esas 70 ¥aUae primary MN il
Todrin e nldlusuideidesannlufivavdniogy

asaa

immunofluorescence test (IFT) JwaSAfiaulifinia

Western blot tneasianulé¥esas 52 109 primary MN 3
Arfilsazssnudunavinvionaau (nsluuisaaituens
s1eudunzuuuld) enzyme-linked immunosorbent
assay (ELISA) fleaalalunisnsiasiign wulimauan
defiA1unnndn 14 RU/A. agalsAmugUasuiase
fifinauanse PLA2Rab luiden wifldnwazniandin
wionansIan193lsladduinund saudsfUaeiifiaany
$nduiidessnuidisnagiduiu szdedldiunisnge
Fuidolafiofusunisifedelsn uenanifvaeiduaay
o PLA2Rab mslasunisasaatuielaiiesunisiteds
wazdedaum PLAZR iflosannluszozusnvadlsnazasiany
WBILBURALIUINNNITATIINIINE 5NN Lazdinnulinnni
15959991 PLA2Rab luiden fauansluukunind 1

GFR > 60 28./4171/1.73 A5,
warliidalasuenngiauiu

31948 primary MN
laifpansiaduilels

seluid

PLA2Rab test

Y1 o 1 1 =
HUheidnuazagslnagrmils

1. Pndudedlasuanagliduniu

2. A1 GFR anasgesinse

3. finansramedlsladoy
FRAUNR WU ANA+ve

4. linauausswonissnyl wse
fdnwadz nephrotic
syndrome Liia PLA2Rab
Juau

[

A[memmw%mﬁalm]

.
L

ﬁmsmmw%mﬁdm]

BRUATNA 1 N5RSURS9T3uilalnnunansia PLA2Rab Tuden (9muad1nenalse 9osvuienay 10)

WONAINNIATIIN PLA2Rab Tudeniiediade primary
MN wéh Safin1sfnwiienuleufuedsie Thrombospondin
Type-1 Domain-Containing 7A (THSD7A) lun1s3tiade
15a Tnonuwoufvedninanlalssunniovas 3 waznuld
undududesar 10 Tu primary MN @ PLA2Rab T¥inaau™
agslsnmudadinangiulaifisanedisaruudugivenis
AILOUAUDARD THSDTA Tun153dade primary MN lag

1991 euRveARINaFuRUsAUlSA secondary MN

=

Pflanunainlsauzise dmsuneuRouduniinisfinwiile

Tlun193%ade primary MN lgin neural epidermal growth

factor-like 1 (NELL-1) wuldSeeas 16 vosgUse primary MN

78 PLA2Rab lvinaau™ semaphorin 3B wuunnlulinuse

Hlvejengies uay neutral endopeptidase (NEP) wuluvisn
~ 1d' &) ¥ 13

usnAaeATINIIANAVIA NEP Uy
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NANNIIINEN

Lﬁa\ifﬂﬁﬂ@:ﬂ’w primary MN daunilsanunsameliies
(spontaneous remission) wazduniainlsaladesiniman
éﬁ’aﬁ?ummimﬂﬂﬁﬁﬂLLaxmamimmmaﬁaaUﬁﬁamsﬁm%u
Fneanudsdunisdiiiulsavedsalnteds wieane

wnsndeuvedlsa Jfldrdrelunsdndulalinisshwdtae
FauvsanudssieniainlsalaGosieondu 4 ndu fe
nauAIEBI Ununans g9 uaz gann laefiansanay
Amsnsasedle Usinalusiuiisaluliaans seiuueayilu

Tuden waztladedunsandlunnsnen 1

M13°99 1 nguanudsstansiialsalaizesily primary MN (Fa6Uad9I0k80a71567989937848% 10)

Low risk

Normal eGFR

(260 mL/min/1.73 m?),
Proteinuria < 3.5 ¢/day and
Serum albumin >3 g¢/dL

Moderate risk

Normal eGFR

(260 mL/min/1.73 m?),
Proteinuria >3.5 g/day

and no decrease >50%

OR
Normal eGFR,

after 6 months of
ACEIs/ARBs therapy

Proteinuria < 3.5 g/day AND
or a decrease >50% after | Not fulfilling high-risk
6 months of ACEIs/ARBs criteria

therapy

High risk

eGFR < 60 mL/min/1.73 m?
and/or

Proteinuria >8 g/day for

>6 months

OR

Normal eGFR,

Proteinuria >3.5 ¢/day and

no decrease >50% after

6 months of ACEIs/ARBs
therapy

AND at least one of the following:

e Serum albumin < 2.5 ¢/dL

e PLA2Rab >50 RU/mL

e Urine IgG >1 pg/min

e Urine al—microglobulin
>40 pg/min

» Urine f§ -microglobulin
>250 mg/day

* Selectivity index* >0.20

Very high risk

Rapid declined of

kidney function not

otherwise explained
OR

Life-threatening

nephrotic syndrome

*AUIUN IgG clearance/albumin clearance

N3 RaTaNAINeINThaYIERUAMLL AL oS
Anlsaladess ol nduil 1 enudesd (Low risk) nauil
fanudssironisifalsalaitesuaznnzduiengadiu
Tngannisfnyuuuinaamuigihenguifnadwsvled
uiilalldumssnwdeenaniduiu dunissneluging
nauiitadumssnwmueniswasihfaniueinsneaddn
ﬂ&jmﬁ 2 mndesisnans (Moderate risk) Lﬁuﬁﬂasﬁmwwu
PLA2Rab Tu@$u wazen PLA2Rab Uesni1 50 RU/ua. dulvig
s liRnnmeInsmeedin esananansameldiesds
Sovaw 45" winlaifduanunsalinssmumesnagiduiu
6iuA rituximab 38 calcineurin inhibitor (CNI) 8819l5An
Foyalunisdnwidig CNI Wisswlinieadunaiegaios
6-12 ieunuidsnmnanduludngenendmgas uay

TUpn

oA

q

TunslddmiugUaeiidnisyihauresdaunnses
ngudl 3 AaABags (High risk) WudUaenilusiululaaie

WnN91 8 /U mslinmssnwdmeenagiauiu Lesan

Alenamelsesanaafisiosay 34" AIsEuATSAEIRIY

rituximab, cyclophosphamide %38 rituximab 323U CNI
Wesnmslignnagiiduiuanansavinlvidnslsnasuiiindu

W complete remission (CR) %30 partial remission (PR)
ngudl 4 anudssgeunn (Very high risk) wugiiliFy
M3$nwdae cyclophosphamide ilosandalaifinisdnu
feusvavisnmues rituximab Tunisansasnisiialsaladess

Tunguil waimniivevialunisly cyclophosphamide agfias

USnwiiedvngy
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n1sSnERUUII U

Usznause msannnusulafinuazanlusiuslullaans
%Qﬁﬁ]ﬂimﬂ%mﬂdu angiotensin-converting enzyme
inhibitors (ACEls) vi3enay angiotensin receptor blockers
(ARBs) lasniiuszansamlunisanausuniglulasiuiu
nsdiande auaumMsTulsEmUlUsAulivinzan uax
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Kidney Failure and Dialysis in Patients with
Human Immune Deficiency Virus Infection
Panumas Kamkhuen, Pornpen Sangthawan

Division of Nephrology, Department of Internal Medicine, Faculty of Medicine,
Prince of Songkhla University, Songkhla, Thailand

Abstract

Patients with human immune deficiency virus (HIV) infection are at high risk for developing chronic kidney
disease and kidney failure. Risk factors include race, HIV related factors such as low CD-4 count and high viral load
and other comorbidities including diabetes, hypertension and cardiovascular disease. With highly active antiretroviral
therapy (HAART) becomes widely available and accessible, the prognosis and survival of HIV infected patients on
dialysis improve considerably. Current evidence suggests no difference in survival between patients who receive
hemodialysis and peritoneal dialysis. For hemodialysis, there is very little risk in transmitting HIV in dialysis centers,
therefore, the separation of patients and hemodialysis machine are not necessary. The dialyzer can also be safely
reused multiple times. For peritoneal dialysis, there may be an increased risk for infection and hospitalization
especially among patients who have been on antiviral therapy for only a short period of time, have low CD-4 cell

count and high viral load.
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MicroRNAs in Acute Kidney Injury

Thanawat Phulkerd, Nattachai Srisawat
Division of Nephrology, Department of medicine, Faculty of Medicine,
Chulalongkorn University, Bangkok, Thailand

Abstract

Acute kidney injury (AKI) is a common and significant problem. The pathophysiology of AKI involves
hemodynamic change, cellular immune response, inflammation and obstruction of tubular cell. Following an
episode of AKl, it results in the dedifferentiation, proliferation and redifferentiation of renal tubular epithelial cells.
The diagnosis of AKl is traditionally based on levels in serum creatinine that in later years efforts in developing new
biomarkers of AKI to detect injury prior to elevated levels in serum creatinine. The new biomarkers include NGAL and
KIM-1. However, these biomarkers still lack precision in explaining the cause of AKI. Accordingly, cellular biology was
initiated and then discovered an association between microRNAs and acute kidney injury at proximal tubule of mice.
MicroRNAs are small non-coding RNA molecule, but it has an influence in controlling protein synthesis in translation
process of cell and has led to the different gene expression. The majority of miRNAs are found in the cytoplasm of
cell but they can also be found outside the cell, for example, blood and other body fluids (urine and breast milk).
As microRNAs outside the cell are in a remarkably stable form and have distinct expression profile among different
fluids, the microRNAs in blood and urine become a potential biomarker for the diagnosis of AKI. This promising tool
can be used to predict AKI before serum creatinine rising. In the future, new interventions should be developed for
inhibiting or activating microRNAs in the cell so that they can reduce severity of AKl and reduce risk for developing

progressive chronic kidney disease.
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Abstract

Background: Preeclampsia (PE) is an important complication of pregnancy and can lead to chronic kidney
disease by causing endothelial damage and podocyte loss, Soluble forms-like tyrosine kinase-1 (sFlt-1), placental
growth factor (PIGF), sFlt1/PIGF ratio and endoglin are the biomarkers for the differential diagnosis of preeclampsia
and other diseases. We aim to explore the correlation of these biomarkers with long term renal function, blood
pressure and urine albumin creatinine ratio (UACR) in PE patients.

Methods: All patients diagnosed as PE were enrolled. Blood samples for sFlt-1, PIGF, endoglin and urine
albumin-creatinine ratio (UACR) were collected. After delivery, the patients were followed to record blood pressure,
renal function and UACR at three months and one year.

Results: 42 PE patients were included. Estimated glomerular filtration rate (eGFR) decreased significantly within
three months and one year after follow-up (128.20 + 10.34 to 120.75 + 10.166 mL/min/1.73 m*(p=0.001) at three
months and 126.71 + 9.948 to 114.29 + 11.274 mL/min/1.73 m*(p < 0.001) at one year. The endoglin level correlated
significantly with eGFR level during PE but there was no correlation of all the biomarkers with eGFR, blood pressure,
urine albumin-creatinine ratio (UACR) at one year.

Conclusion: PE carries an increased risk for the mother to develop renal disease later in life. Only endoglin can
help diagnose PE but is not correlated with long term renal function, blood pressure and urine albumin creatinine
ratio (UACR).

Keywords: kidney failure; CKD; hypertension; kidney disease; proteinuria; albuminuria; gestation
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ANaa o

warAumgdaeiiidaduidulsala@ods (chronic kidney
disease) nui1gUAnisainisinlsalaFosalufuauds
mmﬁuiaﬁmqaiwdwﬁgmﬁﬁ (gestational hypertension)
wihrfuSesay 7.5 uazgiinisaininilsalaEosdlugvae
Ameassaduiwinduiesas 5.2°°91nn1591 Kaplan-Meier
analysis wuingUagassaidufivilontanuniizlane
deunduldnnnideddarusulaiingsssinadeasss
Hafeivilinassflufvillifaniugnasm lsaUsydn
fuuiidlselndesvdodaudilafingsfauddeudanssd
slvdidenldidssntosas’ nszdunisaiieans soluble
fms-like tyrosine kinase-1 (sFlt-1) kag endoglin Wity
waziin1sanasues vascular endothelial growth factor
(VEGF) Wag placental growth factor (PIGF) F9 VEFG
as1sunanwaa lnlales (podocyte) vinliladldnwue
glomerular capillary endotheliosis’** Tnglnaluagda
sxdivunalngtu fwadufmasnidenuiuuarlng doyde
Avmaselunsnsesa sy Ui ludaans® way
dawarinliensinisnsesveslaanas
ANsANYTAR U MU ATianeass ALl
wlinafiuturesssdu sFit-1 Wugedudausduniii 5 ey
Ao Tuvaefisedu VEGF uae PIGF anad™® Taenuin
59U PIGF Tutlaanizagduiusiunisinnnnizassadufiv!’
uenniidedinmsAnuiluaninansss 116 sediflanuides
fonnzasssilufiv wuiisedu endoglin luidendidunv
7 13 aunsavhwenisiinnnzassfduiivld™ nsfnw
84 Hirashima wazaaszwuimunaves sFit-1 lundenansss
fiflongassd 10-28 &Unsi Ao teenin 1,000 pe/ml uag
ﬁawqmiﬁ 35-39 dUani fiAtiesnan 2,000 pg/mlL @msu
ArunAves PIGF LﬁaLLU'amumqmiﬁ 10, 18, 28 uay
37 §Uai wuindAndenintu 36 (14-89), 206 (83-515),
518 (207-1,290) uag 354 (42-884) pg/mL anaaeu”
N3ANIAUANNUSTS SFIt-1 wag PIGF AuAINITvineu
vailn (eGFR) e 6 uay 12 LWoundinaen wuingtae
44 s188lF eGFR anatdosay 61 TUsfusiluilaansiovas
87 fivan 6 Wou warforas 81 finan 12 Woundinaon wax
WUITEAU SFIt-1 noumaonduiusiunIsanadvodal eGFR
Fodusziu sFt-1 dhanludedilduonisnsiuveds
naerasals lnglanizasyaunInna 5,000 pg/mlL Lagniin
ANN1NN11 10,000 pg/mL %ﬁmmmaﬁquwmﬁuzo
endoglin WuimTusam (co-receptor) &S transforming
growth factor betal (TGF-B1) wag beta3 (TGF- $3) wuun

Nvinawasntivasaldanuas syncytiotrophoblast?

%1 endoslin ﬁqw§§u§Qﬂ13a§wawaamL§aﬂ (anti-angiogenesis)
LarausaiNN TSI TNTesasuaenidenld d1sziu
endoglin AnUn@ly vihliwadnilsvaeniionvgan1swu s
liinngassaduiivld lnenuauduladings wad
yraeaionyiauiinung wazn1sinalisuienvessninund
uenaNiseiu endoglin duitugiunistwedusivlullaanie
AuRulafingegunse uazassfidufivuuuiuuss (HELLP
syndrome) Ine szt endoglin avgatuluiifinngassdifudi
uazazgatu 2-3 Woureuazilonnsvesassdilufiy 1nns
Ainw1ved Elhawary wagAmuy wuaseau endoglin ‘Lumja
famsssundiidiade 17.8 ng/mL (8.2-55.5 ng/mL) dau
Tundefifinezassdiduivaziinnais 70.7 ne/mL
(12.1-120.5 ng/mL) ® uananil endoglin Faiunum
Aertuanztnaludengs seduanudulafinfifiutu
warvhlavesaafiladu uanidnsedu endoglin iudvi
fuansdenuinUnfiveiasnidonuazanuinunfives
lsailauaznaonidonla

agalsfinuainnisfinwaiaanuingUiennizassa
Jufivilemaiinlsalatesauddutidanaunulalag
fifadduneadn uildnuanuduiusvesnisialusius
Tullaanzndenaen wazlunuanuduiusussnisiinliale
Fefmisnnen Tududeyaiisslilulumadetufunmsinw
firinuan FofuifedafinnuaulafiasAnvanuduiuge
99326V sFlt-1, PIGF uag endoglin NauAaANUNITVINNIU
vaslaluszazenlufisnnzassiduivnioanuduladi
aeszvinediansad

QUIZEIA

Tnquazadndniilefnuianuduiusvesdndiu sFit-1
$i0 PIGF (sFlt-1/PLGF) taysyau endoglin #nA1n19911971U
vdla (eGFR) fiszoziian 3 Weuuaz 1 Undinaen way
Inquszavdseaiiofnuianuduiusuesdadau sFlt-1/PIGF
wazsEAu endoglin AuAmnuulafinuardndiuvesuoayiiu
nonsuontulutlaanz (UACR) nasnisraen wag viune
M5 AANIEATSATURYAINTEU sFIt-1, #adiu sFlt-1/PIGF
wazIEAu endoglin

ada =
A/NIIANYN
< = . .
1Wun1s@nwILUY prospective observational study Tu
An3RIATIATNISUNSINITILKUNERUSIY AEULNNEANERS
AWINYIVIA UMINYRLUITUNTITINY AU 1 anau 2562
fia 31 funey 2563 leedinadinsdadond laun @3
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famssANTogsaws 18 VUuld w3e lesunisidadeann

3
a a

gRuswnndiniinnizassaduiy (preeclampsia) wiefin1iz
mmﬁ'ﬂaﬁmﬁwiw&gﬂﬂﬁﬁ (gestational hypertension)
war Lnagin1sfaidensen laun dnganuduladngs
founsmeasss dnnelaFedinounistnsadananvndu
W TsALUmnnU vise 101eAsIAHR

Tonudni

Agassalduiiv (preeclampsia) Wunnizunsndou
yeamsnanssATRausulaindalngn (systolic BP) s
WIDWINAU 140 ua.Usem waz/use dnnuauladinlalealnan
(diastolic BP) 11An1130WinAU 90 1. Usen sauAuiilusiu
Hlutlaanzannnivdowindu 300 unsetu wie 0.3 ndu
AansuAswaiiiu (mg/g Cr) niagulaanglugansiany
Tusfusnnniwdewindu 1+ luergassifiunnnin 20 &Uansi
Tnesaslsmuanudulafingsrouniadiangss

ﬂmuﬁuiaﬁmqaizmwé’?ﬂﬂiiﬁ (gestational hypertension)
Ao nzunsndeutesnismenssantinnusulafindalnan
(systolic BP) unnn11msevindy 140 uu.Uson viedainusu
Tainlauealnda (diastolic BP) 1nAu3eLvingu 90 uu.Usen
Fenundausnlundeianssdiiforgasaduinndt 20 dlai
wazlinulusausalutlaans

Tsaladeds (chronic kidney disease) Ao n1azdidl
asviuvedtaanasniesrezlunandufsunsedud
Tngazldainisinauresla (eGFR) fitesnimiomafiu
90 wa./ud/1.73 A5, (mL/min/1.73 m?) Hunaidaus
90 uTulU mufsrinALTes KDIGO

nsiiudaya

Foyaialy Idun 01y 01gases Srauadeiidensss
Useiansnansss Tsausesni uavanusulafinvazideds
15a way Jeyavnaiesufiins laun nsmsranuauysel
vaudaden (CBO), szaugiselulasiauluidan (BUN),
AER51N15N589V09M (eGFR), seaumsueaniuludsy (SCr),
n1snsiataaney, svdvlulasueayiuludaaiiz (urine
microalbumin), seauaswaRtulutaaniy (urine creatinine),
dndluvesuwoayiuneniuefifiuludaaitz (UACR), A
MIYNUVRIAU (LFT), 526U endoglin Tuiden, sgavu soluble

fms-like tyrosine kinase-1 (sFlt-1) Tuiden, s¥au placental

growth factor (PIGF) lwiden wag lactate dehydrogenase
(LDH) Tuidon

N5 idaya
foyadnanmazserunaduduiuwasSesas dmsu
Toyaldeuiinaarnenunaiuaadouazdrndsauy
119351 (Mmean+SD) MINNMINIzaefivestayaduwuy
1PaUnd warsenuduainatawazefidenalngd (median,
interquartile range (IQR)) wnn1snszaefvestoyaly
wuulasliun@ 19ad@ paired t-test lunisiU3suiiisusn eGFR
7i 3 deuwar 1 Ydwiuuseanssedeatu 14 Pearson
Correlation Coefficient Tun1suiAudunusvoITEAU
sFlt-1, PIGF way endoglin siaf1 eGFR 7 3 Wouwaz 1 U
wazdinisudstoyaildooniduddiu (quartile) tilomn
AMUFUNUSVRITZAU SFLt-1, 52AU PIGF, dadu sFlt-1/PIGF
waz3zAU endoglin sio UACR Tutinesing 9 Ingleada Kruskal
Wallis fasziuifoddgnisadfiile pvalue < 0.05 uay
Ansndeyalaglilusunsy STATA/MP 12

NaNISANYI

ndwudiunasinsdadiaiu 40 se LS
Aanumssnwasudl 1 U S 8 18 vilimderdso
mMsenway 32 518 Teedundeienssditinnzassfidu
fiwtanua elusuuifinneassfidufivedaguusuas
AnmzAusniausiuaag (HELLP syndrome) 71U 1 918
gidrsmmsfnwifiengade 28.4x65 T iunisdsasad
wsn (primigravida) 13 13 578 (Seway 40.6) T018AT3A
\0de 37.3+2.3 dUami lnefosar 87.5 flengasssieglu
¥29 35-00 &Uawi fidrsmmsAnuil systolic BP Lady
9g7l 144.4+12.6 131.U50M Uae diastolic BP 12y 90.3+8.9
uu.Uson

EEL‘ajﬂi']MﬂﬂiﬁﬂwﬂﬁﬂMuﬂﬁ UACR 311117 20 mg/g Cr
o fuidedunnzassAiduiiv Taofldadiu UACR winfu
70.8 (41.63-141.8) mg/g Cr uaioaz 40.6 finsaaliinu
weayfiusiluiaanizannuuugumagou A1 SCr Wiy 058
(0.49-0.66) me/dL uazilen eGFR @Ay 127.0+11.0 mL/
min/1.73 m? dmiuransiamaiesUfifinisdu Ieuansly
Tumsadt 1
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M157197 1 dnwaizTliveslisnneassiduiy

Baseline characteristic

oD mean+SD median (IQR)

Age (years) 28.41+6.50
Primigravida 13 (40.6)
Gestational age (weeks) 37.34+2.28

30-34 weeks 2 (6.25)

35-40 weeks 28 (87.5)

>40 weeks 2 (6.25)
Systolic BP (mmHg) 144.44+12.61
Diastolic BP (mmHg) 90.28+8.87
BUN (me/dL) 9.16+4.01
SCr (mg/dL) 0.58 (0.49-0.66)
eGFR (mL/min/1.73 m?) 127.00+£11.02
Urine microalbumin (mg/L) 69.5 (33.95-185.0)
Urine creatinine (mg/dL) 90.29 (56.83-127.94)
UACR (mg/g Cr) 70.8 (41.63-141.8)
AST (U/L) 17 (15-23)
ALT (U/L) 17 (12.5-26)
ALP (U/L) 139 (128-164)
Albumin (g/dL) 2.68+0.49
Hemoglobin (g/dL) 12.55 (11.45-12.85)
White blood cell count (/mm?) 10,070 (8,245-12,230)
Platelet count (/mm?) 246,000 (217,500-269,500)
LDH (w/L) 173 (156.5-188.0)

BUN; blood urea nitrogen, UACR; urine albumin creatinine ratio; AST; aspartate aminotransferase, ALT; alanine

aminotransferase ALP; alkaline phosphatase, LDH; lactate dehydrogenase

seiu sFlt-1 ugUasassdidufivvindy 3,006.35  15.7+9.0 wagszdu endoglin 1ady 47.84+26.02 ng/ml
(2,271.56-3,978.44) pg/mL gy PIGF 11U 219.58  fauandlum1s1ed 2
(167.08-373.04) pg/mL dndau sFlt-1/PIGF dAadslindu

o

dl £ ddy a v 6 @ a
N15199 2 YUY mmammwiu@mEmeminLUu‘ww

Parameter mean + SD | median (IQR)
sFlt-1 (pg/ml) - 3,096.35 (2,271.56-3,978.44)
PIGF (pg/mL) - 219.58 (167.08-373.04)
sFlt-1/P\GF 15.70+9.01 -
endoglin (ng/mL) 47.84+26.02 -

sFlt-1; soluble fms-like tyrosine kinase-1, PIGF; placental growth factor
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dlothdnau sFit-1/PIGF muanuaanauistayaseniluddi (quartile) wuidandeuandlunisned 3

a15199 3 dndau sFUIEL/PIGF iy quartile

Quartile ‘ Mean + SD ‘ Median (IQR)
Q1: <9.14 4.87+1.97 4.43 (6.46-3.38)
Q2:9.14 - 15.28 11.11+1.61 10.69 (11.71-10.01)
Q3: 15.29-22.85 19.51+2.32 19.65 (21.30-17.73)
Q4: >22.85 27.33+4.27 25.54 (31.63-23.77)

soluble fms-like tyrosine kinase-1(sFlt-1), placental growth factor (PIGF)

fiszazine 3 WeudlifAnmuns3nund iy 20 51 wuiy
aulngdiausulainanas LLaxﬁﬁﬁﬁ UACR 111nN31 20 me/g
Cr §mu 8 518 (Gowaz 40) uazidleAnmuauasy 1 T wuih
ffdrsmnsfinudiuiu 6 1e9indiuau 17 107l UACR

AN5197 4 sEauANusulafinlay UACR 7 3 whauway 1 U

W1 20 me/e Cr Anludesay 35.29 wenaninuin
fifhsmnsfnundwau 1 510 Geva 5.88) Mlanudulaiin
111A71 140/90 wu.Usensamdudl UACR 11nn11 20 me/g Cr
fisrarinan 1 9 Fwandlunnssdi 4

Baseline 3 months
Parameter
N =32 N = 20
Blood pressure (mmHg)
<140/90 0 17 (85.00) 14 (82.35)
>140/90 32 (100) 3(15.00) 3(17.65)
UACR (mg/g Cr)
<20 0 12 (60.00) 11 (64.71)
>20 32 (100) 8 (40.00) 6 (35.29)
BP >140/90 mmHg and UACR >20 mg/g Cr 32 (100) 2 (10.00) 1(5.88)

UACR; urine albumin creatinine ratio, BP; blood pressure

dmsur eGFR 71 3 iounuianasethslided iy o
anasa1n 128.20+10.34 10U 120.75 +10.166 mL/min/1.73 m?
(p=0.001) uaziilofnmuasu 1 T WUIA1 eGFR anas
o afldeddguilefisuiutuiiidedonvassfidudiv
N 126.71+9.948 1Ju 114.29+11.274 mL/min/1.73 m?
(p<0.001)

dleAnwianuduiussendreieddianisdaninuay

A1 eGFR WUI152#U endoglin AfiuTuduiusiunisanas
99971 eGFR & Suitifadunnzassiduiv uidlefna
Tuluszezenn 3 wweuuay 1 U lunwuanudunusaenan
saslainuanuduTuges SERU sFlt-1, Sedu PIGF way
dndau sFULL/PIGF fuAn eGFR fauanslumsnsil 5 uaz
wHugdi 1

https://he01.tci-thaijo.org/index.php/JNST/index

J Nephrol Soc Thail 2022; 28(4): 34-43

39



SAUTYTIAA uazAY

M15199 5 andusius (correlation) seninenvddinn1edinmazAIN1sinauvasle (eGFR)

v
@

Baseline 3 months

N = 32 N = 20
sFlt-1 -0.14 0.44 -0.06 0.85 0.14 0.58
PIGF 0.14 0.43 -0.20 0.40 -0.11 0.66
sFlt-1/P\GF -0.16 0.38 0.24 0.30 0.22 0.38
endoglin -0.45 0.01* -0.40 0.08 0.27 0.29

sFlt-1; soluble fms-like tyrosine kinase-1, PIGF; placental growth factor

Qd’
WNUDHA 1 am

agnalsimylinuanudusiusseninase
ASANY AILERAILLANSI9N 6 was 7

Baseline GFR

120 130 140 150
1 1

110

100

T
0

v
Ao

a

UYIANINY

T T
20 40

endoglin (ng/ml)

InmseaNAulafinkag UACR vesfinsiunsfinlunnydianaives

v
o

A15199 6 aANEUUS (correlation) SENINITENINAVTYIANTINMLALANUAULATR

60 80

WuS (correlation) Sewin95eAU endoglin wazAn eGFR o Tuiifladuneassiiduiie

Baseline 3 months

N = 32 N =20
sFlt-1 -0.07 0.67 0.09 0.72 0.04 0.88
PIGF 0.11 0.56 -0.16 0.50 0.19 0.47
sFlt-1/PIGF -0.17 0.36 0.07 0.77 -0.26 0.31
endosglin -2.67 0.14 0.06 0.81 -0.263 0.31

sFlt-1; soluble fms-like tyrosine kinase-1, PIGF; placental growth factor

£
@

M15199 7 andusius (correlation) Seninanv iy inn19dIn1meay UACR

Baseline 3 months

N =32 N = 20
sFlt-1 0.11 0.54 -0.20 0.40 -0.29 0.27
PIGF -0.17 0.34 -0.19 0.42 -0.15 0.56
sFlt-1/P\GF 0.17 0.35 0.01 0.97 -0.09 0.73
endosglin 0.33 0.06 0.21 0.36 0.162 0.53

sFlt-1; soluble fms-like tyrosine kinase-1, PIGF; placental growth factor

- J Nephrol Soc Thail 2022; 28(4): 34-43
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\ieuusdnau sFlt-1/PIGF uazszAu endoglin 18 quartile
Wieganuduiiusiv UACR o Juinfiadennizassfilufiv
wazllodugan1sAny wukuIldudndadiu sFlt-1/PIGF
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Baseline UACR (mg/!
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Q1:<8.42

R E—

Q2:8.42-15.28 Q3:15.29-23.13
sFIt1/PIGF ratio
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o

wawsAu endoglin iaRuiinnuduiusiu UACR gy

o Tuiiladenzassdidufiviuanimuunugiin 2
uaz 3

500
400

300

200

At 1yr UACR (mg/g)

100

1= ==

Lmugﬁﬁ 2 dndu sFUIE1/PIGF (Anal quartile) waz UACR Ha3unsfin (A) wazil 1T (8)
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o 600+
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endoglin (ng/ml)

o

Q1:<8.42 Q2:8.42-15.28 Q3:15.29-23.13 Q4:>23.13
sFLt1/PIGF ratio
100
80
o
H
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v
S
E‘ 40
£
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endoglin (ng/ml)

Lmugﬁ‘ﬁ 3 58AU endoglin (14 quartile) wag UACR Fr95unsAng (A) wazii 1 Y (8)

afUsIwNIsAnEN

amgassiduiiv (preeclampsia) Wunnzunsndou
10In15hInT3iTsd waresy ULt lanaenidenlussezen
Tnetlagtudimsfinumslisidinmedanin 1¥ud soluble
fms-like tyrosine kinase-1 (sFlt-1), placental growth factor
(PIGF), dndu sFlt-1 e PIGF wag endoglin anaglunis
Aedeusnanzassiiduiivainlsasu danuinduilysa
mathnmmaniiinarelnawesda wadniiviaeaidon uay
wadlnlales (podocyte) Suufinvesmsinueadsiiinsesu
Yot amatanmaniiniinadensyhauredlelusses
grviold Tnefnanainsiaueedls (eGFR) ivldsuudas
U wazgandadiunisieayiiutuaiuedidulutaann:
(UACR) msinenilifiunmsaneuuuludranth (prospective)
Faimsnannlunmsfvisdmsn waz UM ITUiindaya
mMsasaafamulidaamth shlaunsafiudeyaiasldlunis
Anszilanansuiiu

MnuansAEnsimunaneassAluivdsadenisvihny
gadlaluszozen TneiiAn eGFR fanauiefiszoznan 3 o
war 1 U FeaenndostunisAnuluefnaindsemadingy
flFsurmannueddsalaessiinuinmeassddufiwmiy
ﬁﬂLMﬁ!MﬁW@x‘iﬂ’]ﬁLﬁ@IﬁﬂimL%J’ej%’ﬁ LaraenAdeenunIsAnYl
999 Murakami wazamiinuinnneasssiduimdutiode
L?ﬂﬁﬁﬁﬂﬁﬁgﬁiaﬂmﬁmiﬁﬂlmL‘%ua%’aLﬁme‘ﬁu 34 W1 ilesann
ijaﬁm'1mﬁuiaﬁmﬁqq%umqmwﬂﬁmﬂuﬁw 2inng
w515 sFI-1 WusnTy PIGF anas denaliimadnils
wanaaeANnAURAUAR (endothelial dysfunction) wag
52U endoglin Aiuduarlddudinisinauveddunin
ponlys dmaliwadnimaonidenny uanani vascular
endothelial growth factor (VEGF) ﬁgﬂﬁ%ﬂdsﬁumﬂuﬁmmiﬁ
Huiiwazshanelnlalusd (podocyte) sunseimgnosnuaz
Aamsyhaneiierdolanuun fuiunzassaduiiviady
Yasuidsmennsalsaldivilninsalndesalaluauen
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nmsAnmadsinuindndiunes sFit-1/PIGF Tuftheynae
tiounin 38 deliaenndosiuntsfinuiiniuaniinuindnda
204 sFlt-1/PIGF #iunnin 38 aedidnauls (sensitivity)
Foway 80 wazlA1AUINNWIE (specificity) $o8az 78.3
Tumsitadunnzassiluiy enaidesanngulssannsluns
Anunililuauede wazynn 3 TuYAnII99IN Quantikine
ELISA a1nUsginaanigoinini F9019dauunns1aved
Aldlunisiteds lumsdnwasaiinuinszdu endoslin
duusiuuTinaueayfiufiseenunlullaanizuazan eGFR
a Fuiifedunnzasididuiiy Seaguldinsedu endoglin
ity duiustunshauredefianamasseaulusiug
Tutlaane o Juiitedoassdidufiv

dmdudeditadsznisusnlunisinwadedl de nnsld

o 1

#ndu sFlt-1/PIGF 7liaenpdasnunsAnwinaunin vinki

v =

ARlin1sINSANBIUUINENAIUAY LaMATMIzaY

dmsuaulneg Usen1sigesainmanisAnensesdu endoglin

'
]

Nauiinasanisyinauvedlaianas o JunIdanen1eassa

Y
I

Jufie undndu sFit-1/PIGF Suurldufiduiusfuudndu
Tiflanuduiusnieeds oraflesainsunulssenslunig
Anwadeitldifiomelunisudanaiang waztyninisvin
N30539RARN (drop out) Todnfinusznisanving fie N15inen
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Effectiveness of magnesium on endothelial
function in CKD stage G4 patients:
A Randomized Control Trial

Nawee Naowaprateep, Nuttapol Pattamin

Kidney Excellence Center, Department of Medicine, Bhumibol Adulyadej Hospital, Bangkok, Thailand

Abstract

Background: Vascular endothelial dysfunction is associated with cardiovascular complications. Magnesium can
improve vascular endothelial function but the evidence in advanced stage chronic kidney disease (CKD) is not
clear. This study investigates the effect of magnesium on vascular endothelial function in CKD stage G4 patients
Method: We randomly assigned 21 CKD stage G4 patients to receive magnesium supplement or standard treatment
without magnesium supplement for 6 months. The primary outcome was the change in flow mediated dilatation.
Secondary outcomes were the change in blood pressure at 6 months and the occurrence of adverse events.
Results: Ten of 21 patients were randomized to standard treatment without magnesium supplement and 11
patients were randomized to magnesium supplement. Median changes in the flow mediated dilatation were -2.35
(IQR 10.06) in the control group and -2.4 (IQR 15.06) in the treatment group (P=NS). The was no significant difference
in the mean change of systolic blood pressure in either group (P=0.77). The mean diastolic blood pressure increased
in the control group (2.6 mmHg, SD +£2.2) and decreased in treatment group (-13.45 mmHg, SD+3.8) (P=0.002). There
was no adverse event in either group.

Conclusion: There was no benefit of magnesium supplement on vascular endothelial function and systolic blood
pressure in patients with CKD stage G4. However, a substantial reduction in the diastolic blood pressure was noted

in the treatment group.

Keywords: vascular endothelial dysfunction, magnesium, chronic kidney disease
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Standard treatment Standard treatment with

magnesium supplement (n=11)

Sex (female, %) 10 (47.6%) 4 (40%) 6 (55%)
Age (years) 72+7 T1+7 73+6
BMI (Kg/M?) 24.3+£3.4 24.+3.8 24.16+3.0
Current smoker (n, %) 2(9.5%) 1(9%) 1 (9%)
Mean SBP (mmHg) 133+11 134+12 132+11
Mean DBP (mmHg) 78+9 73+8 83+7
Co-morbidities (n, %)
HT 21(100%) 10 (100%) 11 (100%)
T2DM 12(57%) 6 (60%) 6 (55%)
CAD 2(9.5%) 1 (10%) 1 (9%)
PAD 0 0 0
Baseline laboratory data
Calcium (mg/dl) 9.5+0.5 9.4+0.8 9.5+0.3
Phosphate (Mg/dl) 3.3£0.6 3.4+0.5 3.3:0.6
PTH (pg/dl) 109+51 110+38 108+62
Magnesium (mg/dl) 2.1310.22 2.10+0.20 2.15+£0.15
Hemoglobin (g/dl) 11.4+1.5 11.4+1.6 11.5+1.5
Albumin (g/dl) 4.2+0.3 4.1+0.4 4.3+0.3
Creatinine (mg/dl) 2.60+0.62 2.68+0.71 2.56+0.5
eGFR (ml/min/1.73m?) 21.93+5.44 21.91+5.01 21.56+6.0

Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HT, hypertension;

T2DM, type 2 diabetes mellitus; CAD, coronary artery disease; PAD, peripheral arterial disease; PTH, parathyroid

hormone; eGFR, estimated ¢lomerular filtration rate.
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Award-Winning Abstracts

Each year the Nephrology Society of Thailand accepts submissions of abstracts for presentation at the annual
meeting. These abstracts are normally categorized into 3 groups as follow: fellow in training, non-training institution
and training institution. The submitted abstracts are reviewed and scored in order to select three abstracts with the
highest score from each group. The invitations for oral presentation are sent to the authors and the awards are given
at the annual meeting of the Nephrology Society of Thailand. The winners of the best abstract award for this year

are as follow:

Fellow in Training

First prize - Areerat Ounhasuttiyanon from Siriraj Hospital

Second prize - Suri Tangchitthavorngul from Chulalongkorn University

Third prize - Suphanan Phisalwut from Phramongkutklao Hospital
Non-training Institution

First prize - Thanachai Panaput from Khon Kaen Hospital

Second prize - Sitthipong Yimsawad from Srisangwan hospital

Third prize - Wannasit Wathanavasin from Charoenkrung Pracharak Hospital
Training Institution

First prize - Suthiya Anumas from Thammasat University

Second prize - Wanjak Pongsittisak from Vajira Hospital

Third prize - Sarinya Boongird from Ramathibodi Hospital

In order to recognize the contribution of high-quality research and congratulate the authors, the editorial
board members have decided to publish these award-winning abstracts in the Journal of the Nephrology Society
of Thailand.

Sinee Disthabanchong
Editor-in-chief
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Balanced Crystalloids Versus Normal Saline in
Critically ill Adults: A Systematic Review and
Meta-Analysis with Trial Sequential Analysis

Areerat Ounhasuttiyanon’, Kornchanok Vareesangthip’,
Thummaporn Naorungroj’, Thawee Chanchairujira’

'Division of Nephrology Department of Medicine Faculty of Medicine Siriraj Hospital,
Mahidol University, Bangkok, Thailand

“Division of Critical Care Department of Medicine Faculty of Medicine Siriraj Hospital,

Mahidol University, Bangkok, Thailand

Abstract

Background: Both balance solution and normal saline are commonly used for fluid therapy in critically ill patients.
However, the association of the type of crystalloid solution and patient outcomes remains inconclusive.

Methods: We searched Pubmed, Embase, and Cochrane Central Register from inception through January 2022.
Randomized trials comparing balanced crystalloids to normal saline for non-perioperative fluid resuscitation in
adult critically ill patients were included. The primary outcome was 30-day mortality. A trial sequential analysis (TSA)
was performed to assess the effect of the fluids on outcomes. The secondary outcomes included the incidence of
acute kidney injury (AK), renal replacement therapy (RRT), and other pre-specified outcomes.

Results: Tens RCTs were identified, including a total of 36,233 participants. There was no significant difference in
30-day mortality (relative risk (RR)=0.95, 95% confidence interval [Cl], 0.89 to 1.02, /* =0), the incidence of AK
(RR=0.95, 95% Cl, 0.90 to 1.01, /’=0), and RRT (RR=0.93, 95% Cl, 0.86 to 1.01, /°=13). However, balanced
crystalloids demonstrated a significantly lower mean chloride difference than normal saline (MD -1.95, 95% Cl,
-3.45 to -0.45, 1°=99). There was no mortality difference in subgroups of sepsis and traumatic brain injury. TSA
confirmed the absence of effect on 30-d mortality and incidence of AKI.

Conclusions: In critically ill patients, balanced crystalloids did not decrease 30-day mortality, nor the incidence
of AKI and RRT. However, the data in specific subgroups of patients were underpowered and further studies are
required.

(PROSPERO number, CRD42021275796)

Keywords: balanced crystalloid; isotonic saline; kidney failure; death; intravenous fluid

Corresponding author: Areerat Ounhasuttiyanon @ HOE
BY NC ND

Email: areerat oun@hotmail.com
- All material is licensed under terms of
the Creative Commons Attribution 4.0
International (CC-BY-NC-ND 4.0)
license unless otherwise stated.

J Nephrol Soc Thail 2022; 28(4): 54-55 https://he01.tci-thaijo.org/index.php/JNST/index



Award-Winning Abstracts JNST

Balanced Solution Saline Solution
Study Events Total Events Total Risk Ratio RR 95%-CI Weight
Annane 2013 22 72 275 1035 —r— 1.15 [0.80; 1.65] 3.4%
Young 2014 3 22 4 24 0.82 [0.21; 3.25] 0.2%
Young 2015 0.0%
Verma 2016 . . . . 0.0%
Ratanarat 2017 21 111 25 109 0.82 [0.49; 1.38] 1.7%
Semler 2017 72 520 68 454 0.92 [0.68; 1.26] 4.7%
Semler 2018 818 7942 875 7860 0.93 [0.85; 1.01] 55.0%
Golla 2020 29 80 35 80 0.83 [0.57;1.21] 3.1%
Zampieri 2021 . . . . 0.0%
Finfer 2022 451 2433 445 2413 1.01 [0.89; 1.13] 31.9%
Random effects model 11180 11975 0.95 [0.89; 1.02] 100.0%
Heterogeneity: 1>=0%, =0, p=0.79
0.5 1 2
Favors Balanced Solution Favors Saline Solution
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Figure 2
Balanced Solution Saline Solution
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Annane 2013 0.0%
Young 2014 . . . . 0.0%
Young 2015 102 1067 94 1025 1.04 [0.80; 1.36] 4.7%
Verma 2016 9 32 6 33 1.55 [0.62; 3.85] 0.4%
Ratanarat 2017 85 111 88 109 0.95 [0.83; 1.09] 17.5%
Semler 2017 135 520 129 454 0.91 [0.74;1.12] 7.8%
Semler 2018 807 7558 858 7458 0.93 [0.85; 1.02] 40.5%
Golla 2020 21 80 32 80 0.66 [0.42; 1.03] 1.6%
Zampieri 2021 278 1180 275 1170 1.00 [0.87; 1.16] 15.7%
Finfer 2022 242 2405 247 2387 0.97 [0.82; 1.15] 11.8%
Random effects model 12953 12716 0.95 [0.90; 1.01] 100.0%
Heterogeneity: I = 0%, t° < 0.0001, p = 0.65
0.5 1 2
Favors Balanced Solution Favors Saline Solution
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Epidemiology and Long-Term Outcomes of
Severe Acute Kidney Injury in Thailand:
A Prospective Multicenter Study
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Abstract

Background: Acute kidney injury (AKI) contains a high short-term morbidity and mortality. However, little is known
regarding long-term outcomes. We aimed to evaluate 1-year major adverse kidney events (MAKE365) in patients with
severe (stage 3) AKI by kidney recovery patterns at 28 days or hospital discharge.

Methods: We analyzed the data from InSEA RRT registry—a multicenter prospective cohort study conducted
between January 2021 and January 2022. Critically ill patients with stage 3 AKI as defined by KDIGO were enrolled
and classified by recovery status after 28 days or at hospital discharge as early, late, and nonrecovery. Primary
outcome was MAKE365 which is a composite of persistent kidney dysfunction, long-term dialysis, and all-cause
mortality on day 365 after enrollment.

Results: A total of 1,534 patients from 14 hospitals across Thailand were enrolled. Among these, 755 (49%)
patients died, 401 (51%) patients experienced early recovery, 188 (24%) late recovery, and 190 (24%) never
reversed AKI. The incidence of MAKE_ _was 68.4 per 100 person-years of all patients. Nonrecovery were more likely
to develop MAKE365 than recovery (adjusted HR 4.24 ;95% Cl, 3.20-5.61; P<0.001). The incidence of new CKD and
CKD progression were 82.8 and 42 per 100 person-years. Patients with older, cancer, mixed ICU, and no nephrologist
follow-up were also at risk for MAKE__.

Conclusions: Nonrecovery AKl was independently associated with adverse long-term outcomes. Recognition and
close follow-up of patients with non-recovered AKl is crucial. Novel intervention might improve long-term outcomes

and need further study.

Keywords: acute renal failure; mortality; death; prevalence; incidence
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COVID-19-associated Acute Kidney Injury in
Hospitalized Patients: Incidence, Risk Factors and
Outcomes in a Tertiary Care Center, Thailand

Suphanan Phisalwut, Narongrit Siriwattanasit, Pitchamon Inkong, Narittaya Varothai,
Paramat Thimachai, Pamila Tasanavipas, Amnart Chaiprasert, Naowanit Nata,
Theerasak Tangwonglert, Ouppatham Supasyndh, Bancha Satirapoj

Division of Nephrology, Department of Medicine,

Phramongkutklao Hospital and College of Medicine, Bangkok, Thailand

Abstract

Background: Acute kidney injury (AKI) is common complication of COVID-19 and seem to be related with COVID-19
severity and outcomes. However, relatively little is known about the risk factors of AKI and outcomes among Thai
hospitalized patients with COVID-19.

Objective: This study aimed to describe the AKI incidence, risk factors and renal outcomes in hospitalized COVID-19
patients with AKI.

Methods: The observational study involved a review of data from electronic health records of patients aged >18
years with diagnosed as COVID-19 pneumonia admitted to hospital from June 1 to September 30, 2021. We describe
the frequency of AKI, dialysis requirement, and adjusted hazard ratios (adjusted HR) with AKI.

Results: A total of 966 hospitalized patients with COVID-19, AKI occurred in 170 (17.5%) patients. 23 patients
(13% of all AKI) required dialysis. Multivariate logistic regression analysis revealed that pre-existing renal impairment
(adjusted HR 1.74, 95%Cl 1.03-2.93), inpatient diuretic use (adjusted HR 2.68, 95%Cl 1.08-6.64), increase serum ferritin
(adjusted HR 1.01, 95%Cl 1.01-1.02), and presence of shock (adjusted HR 3.23, 95%Cl 1.59-6.56) were independently
associated with a higher risk for AKI. Discharged AKI patients, 44.7% had not recovered. In-hospital mortality in AKI
patients was 54.1%. After adjustment for demographics, and laboratory values, the adjusted odds ratio for death
was 11.5 (95%Cl, 7.83-16.91).

Conclusion: AK| is common among patients hospitalized with COVID-19 and is associated with non-recovery of
kidney function by the time of discharge. The main predisposing factor for the development of AKI are inpatient

diuretic use, pre-existing renal impairment, more severe COVID-19 presentation.
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Abstract

Background: Hypertension is a major health challenge causing cardiovascular and chronic kidney diseases.
We designed an integrated model and aimed to identify it’s effectiveness for better management of hypertension.
Methods: A randomized control trial was conducted in all 26 districts of the Khon Kaen province from January to
June 2019. Participants aged = 35 years who had systolic blood pressure of > 120 mmHg were enrolled by a simple
random sampling method to the control and the intervention groups in a ratio of 1:2. Demographics and personal
health data, salt intake and knowledge were recorded. Blood pressure (BP), 24 hours urine volume were measured
and serum creatinine, alanine aminotransferase, complete blood count and urine albumin/creatinine ratio were
performed. The integrated care model for the intervention group composes of a team of academic researchers,
nurses, nutritionists, doctors, pharmacists and physical therapists empowered the participants on health behaviors
with the cooperation of village health volunteers. Manuals containing information of diet, salt intake and appropriate
health behavior and also salt meter use were provided to intervention group for 6 months after which the BP were

re-assessed and compared in both groups at month 1, 3 and 6.
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Results: A total of 1,835 participants, 597 in control and 1,238 in intervention group, were enrolled with the mean
age of 56.8+9.6 years and 69.1% were female. The baseline BP were 132/81 and 134/80 mmHg in the control and
intervention group respectively. Comparison of systolic BP levels between both groups, a mean of the intervention
group was a less trend in month 1 and significantly lesser in month 3 (129.0+12.8 vs. 130.9+12.2, p =0.004). The
intervention group also demonstrated a significant weight reduction (-1.06 vs. -0.29%), increase of daily urine
volume (1,904 vs. 1,767 ml) and exercise (86.9 vs. 82.7%). Furthermore, the participants in the intervention group
better enhanced their knowledge, more confidence and change their health behaviors.

Conclusions: Our community-based integrated care model was additionally effective in blood pressure control and

improved the health literacy.

Keywords: hypertension, HT; HTN; care model, community participation, multidisciplinary team, village health

volunteers; literacy
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The prevalence of high sodium intake among
Maehongson population, Thailand

Sitthipong Yimsawad
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Abstract

Background: Discretionary and non-discretionary salt are the two-sources of sodium that humans consume. High dietary
sodium intake has been shown to be associated with incident hypertension and increase the risk of cardiovascular
disease. Therefore, high salt intake contributes significantly to global public health problems and challenges. There is
currently no data on the level of salt intake estimated by 24-hour urine collection in the population of Maehongson
province in northern Thailand. The present study was aimed to determine the prevalence of high sodium intake
among in a population of Maehongson province.

Methods: The data were derived from a cross-sectional survey of 1000 adult subjects (age >18 years) from Maehongson
province between June 2020 to June 2021. Baseline demographics including age, sex, body mass index, waist
circumference, blood pressure, underlying disease, educational level, occupation and monthly income were recorded.
Dietary sodium and potassium intake were estimated from 24-hour urine collection. The cut-off level for high sodium
intake was the estimated sodium intake >100 mmol/day which was above the level recommended by WHO. The
cut-off level of inadequate potassium intake was the estimated potassium intake <90 mmol/day (3,510 mg).
Results: Eight hundred twenty-two participants (82%) provided the 24-hour urine sample and were included in the
analysis. The mean age was 50.7+12.26 years. Thirty five percent of the participants were male. The prevalence of
high sodium intake was 79%. The estimated mean total sodium intake from 24-hour urine collection was 162.11+81.13
mmol/day (3728.63+1866.01 mg/day) which was equivalent to 9.48+4.74 g of salt. The estimated mean potassium
intake was 47.61+20.35 mmol/day (1861.67+795.57 mg/day). The ratio of Na:K (mg/mg) was 2.18. + 1.14. Higher
prevalence of high sodium intake was observed among overweight (BMI> 25 kg/m?) (74.3%) and obese (87.1%)
participants compared to those with normal BMI (P=0.001).

Conclusion: High prevalence of excess sodium intake was observed in the majority of Maehongson population. The
estimated sodium intake was twice the highest level recommended by WHO. Inadequate potassium intake was also
observed. Thus, public health efforts in reducing sodium intake and increasing potassium intake are essential in the

prevention of hypertension and cardiovascular disease.
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Prevalence of Sarcopenia and Its Impact on
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Patients: A Systematic Review and Meta-analysis.
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Abstract

Background: Sarcopenia in end stage kidney disease patients requiring dialysis is a frequent complication but remains
an under-recognized problem. This meta-analysis was conducted to determine the global prevalence of sarcopenia
and explored whether its impacts on the clinical outcomes in dialysis patients.

Methods: The eligible studies were searched from PubMed, Scopus, and Cochrane Central Register of Controlled trials up
to 31 March 2022. We included studies that reported the prevalence of sarcopenia and clinical outcomes. The random-
effects model was used to calculate pooled prevalence rate. Associations between sarcopenia and clinical outcomes
were expressed as odds ratio (OR) and 95% confidence interval (Cl). Cochrane’s Q statistics and I statistics were used
to measure the presence of heterogeneity. Publication bias was also tested by the Funnel plot and Egger’s test.
Results: This meta-analysis included 41 studies with 7,576 patients. The pooled prevalence of sarcopenia in dialysis
patients was 25.6% (95% Cl 22.1 to 29.4%). Sarcopenia was significantly associated with higher mortality risk [adjusted
OR 1.83 (95% CI 1.40 to 2.39)] and cardiovascular events [adjusted OR 3.80 (95% CI 1.79 to 8.09)]. Additionally, both
low muscle mass and low muscle strength were independently related to increased mortality risk in dialysis patients
[OR 1.71; (95% ClI 1.20 to 2.44), OR 2.15 (95% Cl 1.51 to 3.07), respectively.

Conclusions: This meta-analysis revealed that sarcopenia was highly prevalent among dialysis patients and shown
to be an important predictor of cardiovascular events and mortality. Future intervention research to alleviate this

disease burden in dialysis patients is needed.
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Abstract

Background: There is no standard regimen for maintenance iron supplementation in chronic hemodialysis
patients. We investigated fixed-appropriate doses of intravenous (IV) iron protocols for maintaining hemoglobin
levels and minimizing erythropoiesis-stimulating agents (ESA).

Methods: A double-blind, randomized controlled trial was conducted in hemodialysis patients with ferritin levels of
200-700 ng/dl and transferrin saturation (TSAT) 20-40%. Patients were randomized to receive either 100-mg or 200-mg
monthly IV iron. ESA was adjusted monthly to maintain Hb of 10-12 g¢/dl. The primary endpoint was ESA dose at 12
months. Key secondary endpoints were all-cause mortality, cardiovascular events, absolute iron deficiency anemia
(IDA), blood transfusion, adverse events, and iron withholding rate.

Results: Of 79 eligible patients, 40 were in the 100-mg IV iron group and 39 in the 200-mg. Mean monthly ESA
dose at month 12 was 35,706 + 21,637 IU in the 100-mg IV iron group versus 26,382+14,983 |U in the 200-mg group
(P = 0.03). Twelve patients (30%) in 100-mg group and four patients (10.5%) in 200-mg one had IDA (P = 0.05).
Three patients in each group died (P = 0.9). There were no significant differences in hospitalization, venous
access thrombosis, and infection rates in both groups, but slightly higher in the 200-mg cohort. The withholding rate
was 25% and 64.1% (P = 0.03).

Conclusion: Monthly 200-mg IV iron doses effectively minimize ESA doses in hemodialysis patients but with
a higher withholding rate.

(Thai Clinical Trials Registry number, TCTR20190707001.)
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Abstract

Background: Critically ill patients were associated with severe acute kidney injury (AKI) and acute kidney replacement
therapy (AKRT). A better prediction of AKRT could result in better triage, rapid management, and the best outcomes.
Hence, some studies try to predict AKRT by clinical risk scores or biomarkers. In contrast, we leverage information in
routine clinical practice corporate with machine learning algorithms to predict AKRT.

Method: We used two datasets - the first dataset (dev-dataset) for developing machine learning models from
the SEA-AKI study (n = 4,668) and the second (n = 357) for the external validation of the models. We included
patients who survived more than seven days or had AKRT within seven days. We split the dev-dataset into
the discovery and validation datasets by 75:25. Features were selected by features usually present in routine
practice. We used decision trees, random forests, extreme gradient boosting trees (XGBoost), and multilayer
perceptron (MLP) algorithms as candidate models. The outcome was AKRT within seven days.

Results: The 12 features were divided into three domains: chronic diseases, primary disease severity, and kidney
injury severity. The performance of the models is shown in Table 1. The best model was the XGBoost algorithm, and
the MLP algorithm was the runner-up with the high performance of both models.

Conclusion: Machine learning models to predict AKRT are well accurate. However, we need further prospective

studies to validate and implement the routine clinical practice.

Web application is available at: https://www.vbamah.com/pml-akrt

Keywords: kidney failure; dialysis; kidney replacement therapy; RRT; KRT; renal replacement therapy
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Table 1 Model performance on the test set of the dev-dataset and the exVal-dataset

Accuracy F1 score

Decision trees 0.936 0.713 0.58 0.43 0.87 0.61 0.65 0.48
Random forests 0.941 0.738 0.66 0.52 0.90 0.70 0.62 0.50
XGBoost* 0.942 0.772 0.70 0.55 0.90 0.78 0.46 0.51
SVM classifier 0.940 0.783 0.65 0.57 0.85 0.46 0.63 0.46
Logistic regression 0.942 0.777 0.67 0.57 0.87 0.55 0.64 0.48
MLP 0.945 0.744 0.68 0.54 0.91 0.73 0.57 0.51

AUPRC, area under precision-recall curve; AUROC, area under ROC; dev, dev-dataset, ex-Val-dataset, external

validation dataset; MLP, multilayer perceptron; SVM, support vector machine; XGBoost, extreme gradient boosting
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Abstract

Background: The durability of a three-dose extended primary series of COVID-9 vaccine in dialysis patients remains
unknown.

Methods: We prospectively assessed dynamic changes in SARS-CoV-2-specific humoral and cell-mediated
immunity at baseline, 3 months, and 6 months after the extended primary series in 29 hemodialyzed (HD) and
28 peritoneal dialyzed (PD) patients and 14 healthy controls. Participants received two doses of inactivated
SARS-CoV-2 vaccine followed by a dose of ChAdOx1 nCoV-19 vaccine, 4 weeks apart. Predictors of loss of humoral
seroprotection against SARS-CoV-2 alpha variant (anti-spike receptor binding domain [anti-RBD] IgG titers of
<506 BAU/ml) at 3 months were identified.
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Results: At 3 months, 59% of HD patients and 32% of PD patients were seroprotected. At 6 months, median
anti-RBD IgG titers (IQR) significantly declined from baseline in the HD [1741 (1136-3083) BAU/ml vs. 373 (188-607)
BAU/mLl] and PD [1093 (617-1911) BAU/mLl vs. 180 (126-320) BAU/ml] groups, as did the mean percent inhibition
of neutralizing antibodies (HD: 96% vs. 81%; PD: 95% vs. 73%) (all P < 0.01). Age and post-vaccination
serological response intensity were predictors of early humoral seroprotection loss. In contrast, cell-mediated
immunity remained unchanged at 6 months.

Conclusions: Humoral immunity declined substantially in dialysis patients, while cell-mediated immunity
remained stable 6 months after the extended heterologous primary series of two inactivated SARS-CoV-2/ChAdOx1
nCoV-19 vaccine. A booster dose could be considered in dialysis patients 3 months after this unique regimen,

particularly in the elderly or those with a modest initial humoral response.

Keywords: COVID-19; dialysis; vaccine; immune; inactivated SARS-CoV-2 vaccine; neutralizing antibody;
SARS-CoV-2; viral vector vaccine
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A Dialysis Patient with Uremic Tumoral
Calcinosis: Treatment with Sodium Thiosulfate

Wipawee Hantrakul, Thanit Chirananthavat

Division of Nephrology, Department of Internal Medicine, Police General Hospital.

Abstract

Uremic tumoral calcinosis is a rare complication in patients receiving renal replacement therapy. The condition
is associated with high serum calcium and phosphate causing a deposition of calcium mass in various joints
in the body. Uremic tumoral calcinosis occurs more commonly among patients with prolonged dialysis vintage.
The effect on the musculoskeletal system and the pain causes significant physical impairment and many patients
may not be able to continue to work. An in-depth review of published literature suggests that most patients with
uremic tumoral calcinosis do not respond to treatment including dietary modification, medications and the change
in dialysis prescription. Here, we present a 29-year-old male who has been on maintenance hemodialysis for several
years presenting with worsening multiple, nodular, painful, cutaneous swellings of the left shoulder joint over the
past three years. The lesions were initially misdiagnosed with tophi that supposedly contained uric acid crystals. He
was prescribed high dose of uric acid lowering agent, but the lesions continued to increase in size. Later, the diagnosis
of uremic tumoral calcinosis was made based on history, physical examination, imaging, and a confirmation by tissue
biopsy. He received multimodality treatment comprising of low dialysate calcium, non-calcium-based phosphate
binder and intravenous sodium thiosulfate. After 6 months, the size of the lesions decreased by more than half. The

pain also substantially improved in association with the improvement in quality of life.

Keywords: metastatic calcification; calcification; ESKD; ESRD; kidney failure; hypercalcemia; hyperphosphatemia;
swollen shoulder
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