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Efficacy and safety of intermittent bolus compared
with continuous drip of 3%NaCl in patients with
severe symptomatic hyponatremia in Rajavithi Hospital
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Abstract

Background: Recently, the European Renal Best Practices (ERBP) recommended bolus 3%NaCl 150 mL every 20 min
to target plasma sodium (pNa) of 5 mEg/L during the first hour among patients with severe symptomatic
hyponatremia. This recommendation was based on expert opinions reported in small scale studies.

Methods: This constituted a single center, open-label, randomized controlled trial including patients with
severe symptomatic hyponatremia (pNa <125 mEg/L). Patients were randomized to an intermittent bolus group (IB)
treated with 150 mL of 3%NaCl every 20 mins and a continuous drip group (CD) treated with 1 mL/kg/h of 3%NaCl
to achieve the target pNa =5 mEg/L to improve symptoms. The primary end points were changes in pNa and
Glasglow Coma Scale (GCS) at the 6th hour.

Results: Seven patients were randomized to IB and 6 patients to CD. Four patients were terminated during the
study, 2 patients in 1B and 2 patients in the CD group, respectively. The IB group exhibited higher serum urea and
uric acid than the CD group. No differences were found regarding changes of pNa and GCS at the 6th hour
between IB and CD groups. Time to target pNa and time to normalize symptoms trended to be less in the IB group.
Overcorrection rate at the 24th and 48th hour tended to be less in the IB group. Two patients in the CD group needed
relowered protocol. No differences were found in changes of pNa, and GCS at the 24th and 48th hour including
length of hospital stay, and no ODS or mortality rate changes were noted in 30 days.

Conclusion: Changes of pNa and GCS after correcting hyponatremia with 3%NaCl intermittent bolus compared
with continuous drip did not significantly differ by preliminary analysis. Intermittent bolus showed a trend to achieve
target pNa and cure pNa symptoms rapidly.

Trial registration: ClinicalTrials.gov identifier: NCT04561531
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nsAnwil
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A13199 1 Jayamhluuaglsasiu

ngulansun 3%NaCl

ngulwansun 3%NaCl

AL wuusa (5 918) wuuund (4 518) Pvalue
foyanly
weny (5ovag) 20 75 0.206
919 (U) 60 76.5 0.413
thwiin (Rlan3a) 58 45.5 0.730
UsyIRguuvd (310) 0 1 -
UseTRleanesed (318) 1 0 -
UszInlsnsau
WY 3 1 -
Aiulalings 3 1 -
15aln 0 0 -
lsanavasnlaonaNes 1 0 -
Y 0 0 -
TsAuziSa 2 1 -
lsAdauiiysn3 0 2 -

M13199 2 Teyaenisuazanvgueinizlufenlufons

Auls

ngulyiasun 3%NaCl

ngulyiasun 3%NaCl

81113 (519)

wuusa (5 518)

wuuun@ (4 518)

gloE) 3 2 -

Ty 2 3 -

[GHY 0 0 -

N 0 0 -

A1 GCS (Fudfu 13.8 + 2.16 14 + 0.81 0.604
awguasnzlndsuludond

Hypovolemia 1 0 -

Low solute intake 1 0 -

Adrenal insufficiency 0 1 -

SIADH

e Malignancy-related SIADH 0 2 -

e Pulmonary tuberculosis 0 1

Diuretic-induced

e Thiazide induced 1 0 -

¢ Thiazide-like induced (Indapamide) 2 0 -
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M13°99 3 ToyaHANINTIIMWIDWHURANS

naulansun 3%NaCl

ngulwansun 3%NaCl

A3 wuuisa (5 578) wuuUnd (4 518)
Baseline Na (mmol/L) 115.2+6.05 111.25+£10.01 0.650
*Serum K (mmol/L) 3.83+0.60 3.75+0.30 0.383
Serum creatinine (mg/dL) 0.66+0.17 0.53+0.07 0.282
Serum urea (mg/dL) 11.8+3.5 7.75+1.5 0.032
Serum uric acid (mg/dL) 4.1+1.58 2.45+1.33 0.010
Serum osmolarity (mOsm/Kg) 239.8+13.5 231.25+22.4 0.538
Urine osmolarity (mOsm/L) 384+184.94 405+117.56 0.718
Urine Na (mmol/L) 58.4+36.45 59.25+26.91 0.906
Urine K (mmol/L) 53.27+27.27 25.09+23.23 0.403
Urine creatinine (mg/dL) 62.44+10.69 80.12+37.86 0.540
Urine uric (mg/dL) 42 (29-45) 47 (30-48) 0.111
Urine urea (mg/dL) 379+108.74 458.25+171.15 0.653
*FENa (%) 0.49+0.29 0.43+0.24 0.869
*FEUrea (%) 35.05+£10.74 44.14+11.77 0.465
*FEUric (%) 10.22+2.23 14.88+5.12 0.236

A15199 4 HAANSNANWALNAANGTDY

ngulwansun 3%NaCl

naulansun 3%NaCl

A3 wuusa (5 518) wuuUn@ (4 578) Fvalue
NAAWSHAN
nasvessziulnieludentalusi 6 @adlua/dns) 7.25+2.38 6.5+1.73 0.650
NaR19U83 GCS Flaedl 6 1.2+2.16 1+0.81 0.604
NAANS 9
izEJznmﬁﬁﬂﬁdﬂﬁmﬁauiuﬁamﬁu%ummdm%awhﬁ”u 1.7+1.20 4+2.16 0.098
5 fadlua/ans (@)
'ﬁzaxL’Jmﬁv‘iﬂﬁmmiﬂé’uqiﬂﬂa (#laa) 1.8+1.25 3.25+2.21 0.261
nassvessyaulaiesludendalusd 24 §adlua/ans) 11(9-12) 16 (2-17) 0.286
nasessyiulaiesludendalusd 48 @adlua/ans) 12 (8-14) 18 (4-20) 0.286
Nasnswes GCS alusdi 24 1.2+2.16 1+0.81 0.604
waRnIves GCS Faluat 48 1.2+2.16 1+0.81 0.604
msunlvanlsipeuludon (519) 0 2 -
Sasnsidanmrmsuiluduiuiilud 24 Gevaz) 60 (3 518) 75 (3 570) 0.595
Sasnsidanmrmsuiladuiuiilud a8 Gevaz) 0 25 (1 578) 0.444
syegnaINITusUlsmeIuIa (Ju) 9.6+7.40 7.25+2.98 0.419
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135
P-value =0.553
130
125
= e
S 120 @
£
o 115
a
110
105
100
BaseLine 1 2 3
w3155 3%NaCL uUUE2

— ﬂ&julﬁmiﬁ‘? 39%NaCl kuuUn# (mean+SD)

I III{*I

q 5 6 24 48
Time(Hour)

UM 4 Wisuiguseaulaienludeniissesiaising 9

aAUTENaANTANY

Toyafiugruresfiisuazannguosninianzlndion
Tudendn wirazdinsduiiouvsfihedinguiunnseiy
aosngy uwindunuigihelungul#suansth 3%Nacl uuuid,
fawevanunannmsidertulaaglungulveslsd (thiazide)
3 598 99 5 918 wazngulvianstn 39NaCl wuuUnd Slanvg
18NN SIADH 3 $189M 4 118 o1 dumniiviali
wavdenySouazginluidenvosfuaslunguiildsuansi
3%NaCl wuuidy ffigenindnnauesadidoddgmeada
iesnnlunguiftefiiinng SIADH axiiAngFouazginiion
fliidudnmidunasinisiteduneiogué " snsiiiie
Tunguiiinnglndouludendiainnisldeingulneylad
fuwalihiesdiangTouazginluideniiganinguasngu SIADH
arenalnn1siinniay volume depletion agnglsiniu
fisreauigiaenguiildfusngulnesladeraiinaidon
findnegflae SIADH 16

NnuadNENENALansd nassvessziulnfouluidon
wazna GCS daluedl 6 lursanengulaifanuunnsiafiy
p898tdATY NAANSAINATILANAINIINNSANYIVDS Garrahy
wazamy dnvidisufisunisiuiuvessedulsien
Tudeniiflonsguusadunaninaniz SIADH semitansli
m‘i‘ﬂg”l 3%NaCl wuuisa (bolus injection of 3%Nacl) way
wuusieliles (continuous infusion) 1u3n MslH 3%NaCl
wusahlissduladenludengdudinidnngulussey
na1 6 Hluusn Ainansvesmsidasuutasvesleiien
Wity 6 (2-11) Wiguriu 3 (1-4) Tadluastedns, P-value<0.0001
Slothmsfinuniliisudieuiumsinuves Garrahy wazaaz®

wumLmnenslfansin 3%Nacl wuuundivesnisineni
Susulsnst 1 vadennsetalus wazfiamunaidon
nn 1 luaderhldlddatdmne femnafutuveslafe
wnnivsewiiu 5 fedluasedns warliusuifiusnsves
ansinlésndu 2 wa/nn. sedalus lunsaildldaandmne
Fesnsnsiansitlunisaneiunninlunisdneives
Garrahy wazanuz' Alsasuiies 20 wadedalus vilvna
shwﬁamiLﬁuﬁumaﬂmﬁaﬂuLﬁamaqﬁ%amﬂfjﬂumi
Anwnilaiunnd e wagnuiingunisliansds 30Nacl
wuuUnfveanisdneiiinisiiutuveslsfonludalusd
6 11nAIN ﬂejumﬂﬁamf’] 306NaCl wuuseLiasvasnsine
Y84 Garrahy hagAnz™
uanIndanuadnssosfauandliiiuinlungulvans
¥ 30%6NaCl wuudailuunlidsnariasyinldelafosly
Beainduinnnivdewiniu 5 Tadluasedns saufueins
ndugunadesnitdnngy waziiuuiluunisiingnsinisiin
A% overcorrection Titlus 24 waz 48 Hesniudlewisuiu
Snndu uifieedilifveddameada namsdnuironades
funsdnu1ves Baek wavansz Tunsinende SALSA® vily
Usenen1ud Anwidseandanuazainulanndeveenis
¥ensth 39%6NaCluuuida (rapidintermittent bolus) W3s ULy
funslwuuusiotiios (slow continuous infusion)iué’ﬂwﬁﬁ
p1nsUunasieguusalaegthednuiu 178 51 wiaiie
oonufu 2 nau Téun nauiléuansth 30%NaCl wuuia uas
Snnquldsuanstn 3%NaCl wuusieiios JULUUNIANE
Wuuvvguuazinguaiuan nudn §nsinisiinniig
overcorrection lunguiildduansin 3%Nacl uuuif)



Journal of the Nephrology Society of Thailand | SN

feenindnngu weildfinauuanaisiuegneidedfny
yaadd @vae 15 e Govar 17.2) lunguldsuani
306NaCl wuuisuazifuae 22 518 (Sewaz 24.2) Tungy
It 3%NaCl uuusieiiies P-value=0.26) uazdawuin
ﬁmﬁLLr’fl‘*uaGﬂsnLﬁ&lﬂmﬁamsluﬂfjuvlﬁ%’umiﬁw 3%NaCl wuu
$ridesniidnnguegefideddynieada ([@nnsudly
36 310 (Jovaz 41.4) Tunaguldsuarnit 39%NaCl uuuiduas
52 578 (Spway 57.1)‘1un&ju1¢’f%’uamfw 3% NaCl wuuseLilos,
P-value=0.04 ) Budloiibuifisusunsfnuiifnwuinlungy
Aldsuanstn 3%NaCl wuuids fdnsudlaledesludon
ffounindnnauiuiy (0 Wisuifleuiu 2 519)
awmaiivihlingalfanst 3%Nacl uuuidr Haawhls
Almdesludenfiutunumnesmtuenisndugund
figind enfonninszeznaifldlunsldamidesndy
(W 39%NaCl 150 fiaddns Tusveziian 30 uii) dwuanve
fivlsingulitanstih 306NaCl wuuiaAnnag overcorrection
wagdnsudlvanlufouiiesnin eradnteasuiitaiau
Lildlunnsdnwnil Feudingulwarstn 3%Nacl wuuida
wilftheiiangludesludoamannsidedudaan:
Tungulnezladunnnindnngu Snvtsdiftas hypovolemia
uay low solute intake FaffUasnguiinisardiannudes
n151AAN1IY overcorrection fNNNNTMETIINAITHYAL
waznsudley sailidesnvdimsngasingulnesled uie
nsunlun1eg hypovolemia waz low solute intake azdina
WiAnnnEn1snduganzundmedieesilgfedluiion
(autocorrection of serum sodium)*™*" wandunuin
nauiiliansii 39%NaCl wuuiafinsiinnme overcorrection
fifosninnguliannir 3%Nacl wuuundfiamndilng
\Winnn1z SIADH (Ispuzids 2 518 wazfalsa 1 518)
fimsagiuuliianAnnie overcorrection tosninilasan
aunnues SIADH veaUaenguilldarunsoiiagudlold
p81971132" egnslsAmunieaniniidedrinFosussuins
fiAnunisuautiosnneravilfldannsalideasulflunoui
prafessaniutoyalinsuduuduiinssisnads
T9311im LﬁaqmﬂmﬁﬁﬂmﬁmLLmuﬁﬂmQ’ﬂwﬁy’wm
40 318 vawiilifthedisuiedu 13 918 HanNTiATIE
pdsilonafuftauuliudlanmslinszhidesdu il
ansoagulauuda nulgmseninanisfinwananiunisal
masvunveatelidalelsun 2019 wie COVID-19 finaste
nsguaguaslidnasifunisandiuiuunnduazynnains
mansunnggauaruae 1esnnuisdiudesindangs
fusgYadudaduisinderinlinssruiniuasulous

annnsdudagUasitiunnudududmaliduguassade
N3ALIUNISANY

winsinwdgeldanmnsanansldifiuanuuanag
voanslansth 30%NaCl wuuduaznaulsarnii 3%Nact
wuuUnd wimnguanisiisesiuvuidoau azwudinig
Tanain 30%NaCl wuuids uuiluagsilildnaniiagli
Tirladeludoniadvung wazeinisndugundlaisani
Snvaiidnsnsinniz overcorrection uaznisuflulaie
Tudenditosndt dedufausiimadnslusaesnguazdslal
waneneiy lunsusegnalddugUie fideuusidlvldla
ansth 3%NaCl uwudunnnd desnazen naga uay
AuUaensielsneiu

GELL

nms¥nwngladeuludenuiafiionnsguussiions
Tansth 306NaCl wuuwildnsiuvesaladienludon
LLazmimﬁsJuLLanaﬁzé’Uﬂa’mﬁﬁﬂﬁﬂu 6 Fluslaisneann
nslranstn 3%Nacl wuuUn@ annsiesemiesdu sl
o1afesTONaATUNEINNSANIAUAR
AnRnssudszna

Y90 UNTEAMANIAITILNUNIAE wndUszdndnu
foanlsaln unngUsEdIUIuLHUNIYAEATANLELLAY
wnndUszdrdiuununetginssy Wmiifiuaunlsale
wngUszdndnu uagne1u1anede1ysnssy nesauRiveg
T,inwmmamﬁﬁnmﬁwuﬁaﬁuaw
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