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modelS X26iH, 0|2 RIS HAMSt 4= Q= subgroup analysisS AISHZHCE. ST HIEZ2 S0
TSkE A7 10H OJAY AL egger test, trim—and-fill methodE X510 EfAMGI|2 S

HERM SH T2 73O 2= Review Manager 5.45 0|Z3UL.
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GRADE= The Grading of Recommendations, Assessment, Development and Evaluation
(GRADE) Working Groupdi| /3 7HE 33t g o2, 0|2 AtR510 2H4ES LIIBIACE 1L
ZIEE ZQTE BN WISt £ 18 28R 2HeEe E28/EST/E8/iR B8 & SlU=E AFsict,

cAES ZF Qb= (7 2]9F 20
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== ol

= SOl FHXPL AA o0 7RACEE A2 iR =ig £ Q, 5 Gtz S HETLHIE JisER

(high) 0 RCh.

Sox SO FHX|0| CHet 2hlE SSE= o = 1, 5 OH= =i F0f| 528 Jaks 0F A0
(moderate) FHER7E HE 22 QUL

= SotO| FYX|0) CHet k00| MgHHO|Ct. & Ayl & HEO| Q8 2 01F 71540 i

(low) 3, FEAPt HE 7ts80] =L
e 2= _ B _ o

S0 oSt O FHE SSHolL.
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HusSE2 4t Hi(strong recommendation), 7181 (conditional recommendation), HIoHX|
2¥Z(against recommendation), HES(inconclusive) 4HAZ TL2IACHE 3]. HIZAN 18 QA2
ZH5E, 015 (benefit)t 2fcH(harm), Ye HE 7Is8{At(resource) X! HiZ(cost)}, 7Ixl(value)2t M
T(preference) S 2oLt

71E9| A7} BIofSI0 =& JHAN I Al A JWU0| 27kset eliled R0 HoliMe M7t 2ol H

(expert consensus)2 HSIGISLCY.

H 3) GRADE #1SZ1t 20|

azss

oA Het offe X|=9| OISt ffofl, ZAHE, 7RI M3k, XS 23S O
(Strong for recommend) — CHEEC| LAMSOIN LSk BB

0

2 st S XZ9| AR QUAAE = SR/ALSIE JIX|0f T2t SHebd
(Conditional recommend)  Q0{, MEHXMOZ AIRo|HLt ZAEZ MEHSE J1S HIAASIT
=L Ng2 EISW S BT KRS A OISECH B 2 4 940, U W Ee SyAfRIK
T (Against recommend)  7IXIS T24510], AjBS HDSIX| or=Ct

i X122 OIS Siall, ASE, TIXI% MBS, KRS MRS 1

il ER ZASE0 U KU, 0|5/9ls MSHO0| d2oM ==, E=
(Inconclusive) HOPH 7N SM ARIGRE 20K BED Ol X=2| MES ol
2 Q= Q0IZA, Ygolof HHE MEES ot
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(Expert consensus)

2t iMAEO| ARP[HES0| Hoi 221 & FM Q0I, S=5¢er 39 #1l 4 Visd 4E H MY 5=
HESIRAL, 0] Zt0f Choll MRS =2E Soll Hiz 208 Aot HIz 20t et 20i=
o 20F MR/ AKL 0|H|ZS St M EE H R4 29 AN HIES 8ol ~8d HilE2
UHE0F HEIERE T HAEAHEIS Zeold ME 2K TEH) 2571 SAl E= 7HE FHofsk= 012
AOf TAIPIH=I2 HISAY &9 IFY &, TH[2IS Sall HE0| Clot= YAC= TIRUSIAILY. 0] 282
FH 59| SAY 9 YHS MEMIE HUCH dE U= =0IE Sl HI=29| Uis HisEs &3
ofALt. 0120 HERIESY AR +HAAS 2ol 2HPIEIY 2 8215 AT = 0|2 HiEC=
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OIS0 = Qe MeT(tHer2lA =] 2/st20iIe], 2020)2 H1lot0 et R2/Y 05 ME

o
OICL} HAMOZ ARZo0 =gt 0= oti0], S0E JHZE ALSolAC.

HolRle] B7|= IUPAC(The International Union of Pure and Applied Chemistry) 3t 20144

Chetelet=loin Fot 71tz LEE i 4522 B [6IA. ~88S & e 30 B7(0 X0 ~HEE

E 4) 72 XM A8 52 80 U oKt

R0 = s o8

MUEEHS hyponatremia

ILHESSES hypernatremia

FHUEESES normonatremia

=2 4 fractional excretion FE-

XEd hypotonic

84 isotonic

S hypertonic

HAHRZ hypovolemic

A euvolemic

AU hypervolemic

QAZE=L osmolality

HIADHA ~EX| ZedA| vasopressin receptor antagonist vaptan
BMY A0|x B syndrome of inappropriate antidiuresis SIAD
Ma|AlGH normal saline NS

OE Al hypertonic saline

moee dextrose, glucose

>3 solution

12EE 0| loop diuretic

AO[OFRI0 1= thiazide

A 22| Hi- fractional uric acid excretion FEUA
A5 22 Hid fractional sodium excretion FENa
o gz 32 osmotic demyelination syndrome OoDS
He g &4 cerebral salt wasting CSwW
HEHE liver cirrhosis LC

A4 89 crystalloid solution

CHESEd polycystic kidney disease



HMUESHEL o8 AT 577} 135 mmol/L DJRIRl Zi0= Hofpitf™, izt X|2E Qs HUESHSS
235t 70| Z20t0, 1 7IF2 off [B 5jot 2o,
(E b) MLIEE¥3? &7
£8

2H aw sk

4 130-134 mmol/L mild mild
sk 125-129 mmol/L moderate  moderate
&5* < 125 mmol/L profound severe
589 &85k

EEMN-AT  FEOXX| Y FEt B4 (less pronounced) mild mild

TEJ SHIEX] U2 FHZ (nausea without vomiting), &=  moderately

&S5 (confusion), 5, &5 (drowsiness), M4z ISS severe moderate
Z=x TE, 0| (stupor), YE (seizure), E4(Glasgow Coma Scale < 8) severe severe
2l Al

=24 < 48AIZH I =0

oR > A8A|Zt

9T AZEEE

RN < 275 mOsm/kg

¥4 275-295 mOsm/kg oz =9

nkSeS| > 295 mOsm/kg
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HOHRZ, FAR, &HITH T 3¢

* S0 M2 282 A M2 257t 25 ‘5012 20 Ao 252 L[GIIA ME22 80 tAME 12{SICLY, ARt
OISt 22 Q2|2 BHS 37| A| ITh 0f2f SiT0) M2X $Y A ST7t 125 mmol/L DIPIOR ZARS AL S wio|
O &st 102 UM UCDZ[14], ‘5T HHS E2ol=, =S oM HH 225 oJ0|sh=X| 71510 7|&3IRCt.

THEQI RN Mg CrSut 20| TR RIshst & QT 2)12,
THAZ, HNEN MUESSHZSS 248E51| Qth S5 QAZHSEE SIOGH 1214, QAZHSL T}
IO} QAZZ=LT}

S
ol QAHH, OS BAC| 42UHe= ol = U SEST/L Y R0l AT MHEFHEO|



Corrected Na level (Hillier, 1999) = Na + 0.024 X (serum glucose [mg/dL] - 100)"®
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« ZEZ: JEJ| SHIEX| 42 1A (nausea), T5, E2(drowsiness), HAlAQfZt Q&

« 35 7E, 20|(stupor), Y=K(seizure), 4(Glasgow Coma Scale = 8)
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MY MUEEZE(EY ASE=T < 275 mOsm/kg)
Q QAZZ=E > 100 mOsm/kg

=) — oo 20O

FEHQ g7 A 287 M 2 A5 =9 d5(Q &5 > 30 mmol/L)
CE Holol N NUESSS Ml - &5 eVl Ao, BUIE YIS Xots
e UE7ls H OlA| ALS BHEI(SS], MOIOKRIOI= OfkA)

Hx HIE

&3 Q4Muric acid) < 4 mg/dL
Q4(urea) < 21.6 mg/dL
§2]A14~0.9% saline) FOH0IT Y AF s/ BHEX| 2.

HECR Y AS =L A

g
om
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25| HiM(Fractional sodium excretion > 0.5%)

r
J

il JE
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HI Hr
Jfob

Bi&(Fractional urea excretion > 55%)

0]
>

E
r=
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BiA(Fractional uric acid excretion > 12%)

2) MUEEYS =

NUESEES RI=S ffoi 7t TIX HIISIO0F g X2 UM 2155 U2 MUESES UA S
71Z10|C. X|20H CHatAE CHRTt 20| BAXo= MIsH 2 4 UTHIY 3).

(1) 340] A= SH/0HY MLIEEHS

£55 0149 B40| U= NUESES2 HY0| B7fet AHC=2 HHGIL, 01F wHaH| o 18
A4(3% saline)2 HUGIH, £ Yoz I& 7™ E0i2 st 4 UC™?Y 012 2 QY X2
K& 2 22 SUOIN SE AR HIY U4 A0l ASE DAY AES9 F0f W2 of2fet 2Tt
(B 7)1 DxRM AlgiA £0] BB, 218X vs o, RISH)0| 2 S84 U OFYM0| TS HlwE
SHMZIR 201N CHERLIAL SICH

5 SAE H0l= ER A& IEY MELE E0610 @Y AFS 4-6 mmol/L MSAIA & £
(cerebral edema)g &3l T2 NUEEES Q! 201 4= 18y
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SH0| Sle T MUEEES2 252 WE0| EQoIA| HA|T ZHUESSS BIot =4 AESE0
oK, MUEQ B712 = & 4 T O MUESHS SIMEAT HATt H|W6lH 52 MUES
HOIC}. HMER UM LEXR0|, 29 NUESESNM A5 wElts = =
AL NUEEYS AHQ| G=/t SZotE2 11 2l Zalof et M550l 7t &, dald 7IsAolS,
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=
BAIE 7|SK5HS, BME 30le 557 5SS ZARIL 28 29 U= HEsHOF sirt',

HHNCE MUESSE2 RN, 713HS SR 2 2 5 AUH, AFN & HMS0|(Ch7 51F 800-1000mL
0/2h) =7| X|=0|0H, 0|20 R2| 2 Hid 715 @l 12&E Okl HATHM X Z&K|(vasopressin
receptor antagonist, vaptan) X|22 12{gt & U274 AMEX ZIAHS SIX0A 2424 vaptan AFR THsA0)
CHH SHelR=2 40N CHELX} S vaptanS AlRGHE 49 I w(overcorrection)S 05| floi 2 HFE
HISHSR| Q2otoF S,

BN 30| S FA| £2 Ht0] Z7| X|20|0{"* 7, AT AR KRS N2IXE 0|wH|o| 2t AR 52
HRAZZA 27 ZSM|(GARZ 5)PZ2 0[Xt XIZHZ AKRY 4 UCE 24(urea) 0.25-0.50 g/kg/day,
demeclocycline 600-1200mg/day"* 2] AlRE 12{&t 4 QUOL} ZUHoll= TUK| UQILCY

HASE MUESHSOME SEY SA(W2IAHS [normal saline, 0.9%), B 2% 8%[balanced crystalloid])
E0S S5 NEQUZS 3|=A|7 HIATAO BHIE FYU 4 Qo2

@) ot uY A A8 512 X2

WH A x| 2H= & 24A7F O|LHO| 5-9 mmol/L &7}, 48A1Zt O|Lf 10-17 mmol/L &7}, &2
S AE 130 mmol/LOICH' . AE 2X|7h 512 10 mmol/L O[AF WAEX| Q= Z40| =|0|H!21 Ate
Ef4X S5 (osmotic demyelination syndrome, ODS) YTI} 52 SA=(EH A& 105 mmol/L
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CEOIQICHH, FQlote AR 42 DE ICSHT dextrose 2% 2 desmopressin £

X|2(relowering therapy)2 a0 SI{2 (B 7). AE 512 |22 Y&OZ desmopressin®

Kot Arg 2t A0 Cfol] SHMEE 601A CHRUAL oftt Eot MUEESS0| wHEHE= S0t 0|7}
o W

(diuresis) S&& 4= A1, 0]A40]

StuA} SITY.
NEgd HMLIEEES
5K 0|4 S4 T Y NES, 5 TEE KB AR
HYEE 2
oftje
A4 o
ZM MLUEEES | o i X2 (R4)
DY A FY
oLl e
A 4 a
abd MUEEES Aolof Chst x| 2 (4)
HHEE 3
A4 - Z1A
M| A= Bt STY s X2
&7t T
=8 A (24) =2 A ()
NERE OlmAl  12|XE O|=H + FT 2F HA
Vaptan Vaptan
HHEHE 4 HHUEES
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(B 7) D88 Ngs 500 W o 3 IF A AF 61

- 2 o7{16]

RN AlGA x7| 2

g%, =N g g%, =N g a5, =N g 2, XEH Wy
&5 Bolus: 100 mL over 10  Bolus: 150 mL over 20 Bolus: 2 mL/kg over  Continuous infusion:
min x3 as needed min x2-3 as needed 20 min x2 as needed 1 mlL/kg/hr
PN eS| g%, =N g a5, =N Uy 2, XEH Wy
&a5  Continuous infusion: Bolus: 150 mL over 20 Bolus: 2 mL/kg over  Continuous infusion:
0.5-2 mlL/kg/hr min once 20 min once 0.5 mL/kg/hr

5DW 3mL/kg/hr
+ desmopressin 5DW 10mL/kg over 1hr + desmopressin 2 ug IV
2-4ug IV
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1. PRISMA flowchart

Identification

Identified studies from existing CPG (n= 3)
Records identified through databases searching (n= 53)

+ Ovid-MEDLINE (n= 21)
+ EMBASE (n= 28) + KMBASE (n= 0)
+ Cochrane Library (n= 4)

Hand searching (n= 3)

v

Records after duplicates removed (n= 42)

v

Screening

Records screened (n= 42)

Eligibility

Full-text articles assessed for eligibility (n= 17)

Included

Studies included for synthesis (n= 5)

v

Records excluded by title and abstract
screening (n= 25)

= T

Records excluded according to selection
criteria (n= 12)
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aMd: 2021.5.25. / Ovid MEDLINE

exp Hyponatremia/ OR (hyponatremla OR hyponatraemia* OR

hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*).mp 13581
limit 1 to yr="2012 —Current’ 4236
((fraction* adj3 excretion*) AND (uric acid OR urate OR urea)).mp 960
2 and 3 21

AMA: 2021.6.25. / EMBASE

I 20 2 3

P

=1

KQ1

KQ1(conference
abstract <))

1

3

19

28

Hyponatremia/exp OR (hyponatremia* OR hyponatraemia* OR

hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*):ab,ti,kw 35682
#1 AND (2012:py OR 2013:py OR 2014:py OR 2015:py OR 2016:py OR 18533
2017:py OR 2018:py OR 2019:py OR 2020:py OR 2021:py)

((fraction* NEAR/3 excretion*) AND (‘uric acid® OR urate OR urea)): 1320

ab, ti,kw
#2 and #3 51

#19 AND (article'/it OR ‘article in press'/it OR 'review'/it OR 'short

28
survey'/it)

Al 2021.6.25. / Cochrane Library (CENTRAL)

[mh Hyponatremia] OR (hyponatremla OR hyponatraemia* OR

hyponatriaemia* OR hyposodiumemia®* OR hyponatriemia*):ab, ti,kw 1692
limit 1 to yr="2012 —Current" 1401
((fraction* NEAR/3 excretion*) AND (“uric acid” OR urate OR urea)) 139
#2 and #3 (Trials) 4

AU 2021.5.26. / KMBASE

2 3

(((([ALL=hyponatraemia] OR [ALL=hyponatriaemia]) OR

971
[ALL=hyposodiumemia]) OR [ALL=alcohol drink]) OR [ALL=hyponatriemia))
(((IALL=uric acid] OR [ALL=urate]) OR [ALL=urea]) AND [ALL=fraction 16
excretion])
1 AND 2 0



3. ZHE

Auth
u

1 Musch Cohort
(1995)  (prospective)

) Musch Cohort
(2001)  (prospective)
Fenske Cohort

3 .
(2008)  (prospective)

4 Nigro Cohort
(2018)  (prospective)

Bassi Cohort

5 .

(2020)  (retrospective)

55

110

86

298

diuretic group (n=9),
polydipsic group (n=3),
saline responders group (n=8),
saline nonresponders group
(n=1b)

normonatremic
controls (n=20)

salt depletion (n=17),
true SIADH (n=33),
salt-depleted SIADH (n=6)

normonatremic
controls (n=54)

salt depletion (n=27),

. SIAD group
extracellular volume expansion
(n=21), diuretics (n=7) (n=31)
diuretic-induced (n=72),
hypovolemic (n=59)
hypervolemic hyponatremia SIAD (n=106)
(n=33), primary polydipsia
(n=24), cortisol deficiency (n=4)
non—-SIAD diuretic—induced SIAD group
hyponatremia group (n=47) (n=42)

FEUA (20+7) were significantly higher in saline nonresponders
compared to controls.

FEUA were significantly higher in SIAD compared to controls.

In patients on diuretics, FEUA performed best (diagnose SIAD)
compared with all other markers tested (area under the curve [AUC]
0.96; 0.92-1.12), resulting in a positive predictive value of 100% if a
cutoff value of 12% was used.

FEUA was higher in patients with SIAD compared to other hyponatremia
etiologies (both p<0.0001). FEUA values >12% had a specificity of 96%
and 77% to detect patients with SIAD. These results remained similar
after excluding patients taking diuretics.

FEUA discriminated better than serum UA between SIAD and
diuretic-induced hyponatremia patients (AUC 0.96, p<0.001 vs. 0.88,
p<0.001) while it was a poor marker to discriminate between SIAD and
thiazide—induced hyponatremia (0.65, NS vs. 0.67, NS).



4. Z! MIHQUADAS-2 for diagnostic accuracy studies)

Bassi 2020
Fenske 2008
Musch 1995
Musch 2001

Migro 2018

Risk of Bias

Applicability Concerns

- . . Patient Selection

w . . Flow and Tirming

- . . Reference Standard

. . . . . Index Test
® ® B B | O | reference Standard

® ® O ®| ® ratientselecton

. . . . . Index Test

@ ion

=)

Unclear

. Low




5. Forest plots

5.1 FEUA in SIAD vs. Diuretics for hyponatremia

SIAD Diuretics Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight V. Fixed, 95% CI I, Fixed, 95% CI
Bassi 2020 161 4.4 42 10 683 47 24.8% 6.10[3.74, 8.46] ——
Fenske 2008 17 8.a8 ) T o444 7 B.6% 10.00[3.46, 14.54]
Musch 1995 20 7 14 11 a ] 9.9%  9.00[4.18 13.82] -
Musch 2001 14 8.43 a4 10 a 19 11.2% 4.00 [1.40, 8.50] -
Migro 2016 141 &6.74 106 9.3 43 T2 51.49% 480318, 642 L
Total (95% CI) 233 154 100.0%  5.73 [4.56, 6.90] L
Heterogeneity. Chi*= .69, df= 4 (P = 0.15); F= 40% N o ! 1 -
Testfor overall effect £= 9.61 (P = 0.00001) Higher in Diuretics  Higher in SIAD
5.2 FENa in SIAD vs. Diuretics for hyponatremia
SIAD Diuretics Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Bassi 2020 16 04 42 1.3 0B 47 42 T7%  0.30[0.09, 0.51] =
Fenske 2008 0.8 046 a1 1.6 2EB6 7 0.58% -0.70[-2.70,1.30]
Musch 1995 08 04 14 ne 08 £ A.6% -0.10[-0.68, 0.48] 1
Musch 2001 08 06 a4 1.1 1.1 14 6.7% -0.30[-0.83, 0.23] -
Migro 2016 063 06 106 D069 074 T2 448% -006[-0.27 014 L
Total (95% CI) 233 154 100.0% 0.07 [-0.06, 0.21] r
Heterogeneity: Chi*= §.92, df= 4 (P = 0.06); = 55% 4 + T ' :

Testfor overall effect £=1.03 (F=0.30

Higherin Diuretics  Higherin SIAD



6. 24 QA4HE (GRADE table)

FEUA in SIAD compared to FEUA in diuretics for hyponatremia

Certainty assessment No. of patlents

o of Study design Inconsistency | Indirectness | Imprecision UL FEUA in| FEUA in
studies ¥ - ¥ B considerations | SIAD | diuretics

154

FEUA

5 observational not not serious  not not none 233
studies serious serious serious

FENa

5 observational not seriousa not seriousb none 233
studies serious serious

Cl: confidence interval; MD: mean difference
a.Significant heterogeneity within studies
b.Confidence interval crossed MID (minimally important difference)

154

Effect

Absolute
(95% ClI)

MD 5.73
higher

(4.56 higher to
6.9 higher)

MD 0.07
higher

(0.06 lower to
0.21 higher)

®DOO  CRITICAL

Low

@000
Very low

IMPORTANT
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1. PRISMA flowchart

= Identified studies from existing CPG - 2013, 2014 (n=1)
.‘g Records identified through databases searching (n= 98)
(1]
o « Ovid-MEDLINE (n= 35)
E « EMBASE (n= 56) « KMBASE (n= 0)
F<] « Cochrane Library (n= 7)
(3]
S Hand searching (n= 1)
g\ Records after duplicates removed (n= 68)
=
= v
< Records excluded by title and abstract
v Records screened (n= 68) > screeningy(n= 54)
Records excluded according to selection
> h 4 criteria (n= 12)
= S| 1 PumEe pusixtE gaoz o we A
i) . g . <
S Full-text articles assessed for eligibility (n= 14) A=)
s 2. L EAEE 2 SXOF AEER| &2 ER(h=6)
[rT} 3. CHAMEE o HREA AIREIR e B
(n=1)

A 4 4. O MEI HINMEE, MYE S)7 2R B
o B2 (n=4)
o =3 x
> Studies included for synthesis (n= 2) 5. B0 £ 2=0{7otd B3R (n=0)
S 6. EESR ANE d=2(n=0)
= 7. MBI BIHSH HL (h=0)

8. QUZICHHO| otel H=2 (n=0)
2 Z4AHAI

E = e o |

AU 2021.5.25. / Ovid MEDLINE

I T

exp Hyponatremia/ OR (hyponatremia* OR hyponatraemia* OR

i 1 hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*).mp 13581
2 limit 1 to yr="2012 -Current" 4236

(Copeptin OR  (C-terminal adj4 vasopressin®*) OR (C-terminal adj4
-2 4 provasopressin) OR  pro-vasopressin  OR  pre—pro-vasopressin - OR 1034

neurohypophysis hormone).mp.

KQ2 20 2and 4 35



AU 2021.6.25. / EMBASE

e aw

= 1
2

-2 4
KQ2 20
KQ2 29

Hyponatremia/exp OR (hyponatremia* OR hyponatraemia* OR
hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*):ab,ti,kw

#1 AND (2012:py OR 2013:py OR 2014:py OR 2015:py OR 2016:py OR
2017:py OR 2018:py OR 2019:py OR 2020:py OR 2021:py)
((‘C—terminal’” NEAR/4 vasopressin) OR (‘C-terminal NEAR/4 provasopressin)):
ab,ti,kw OR (‘copeptin® OR ‘pro-vasopressin’ OR ‘pre—pro-vasopressin’ 2083
OR ‘neurohypophysis hormone’):ab,ti,kw

#2 and #4 80

#20 AND (article'/it OR ‘article in press'/it OR 'review'/it OR 'short
survey'/it)

35682

18533

56

2l 2021.5.25. / Cochrane Library (CENTRAL)

I R T

= 1
2

-2 4
KQ2 20

[mh Hyponatremia] OR (hyponatremia* OR hyponatraemia* OR
hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*):ab,ti,kw
limit 1 to yr="2012 -Current’ 1401

(Copeptin OR  (C-terminal NEAR/4 vasopressin®*) OR (C-terminal
NEAR/4 provasopressin) OR pro-vasopressin OR pre—pro-vasopressin 212
OR neurohypophysis hormone)

#2 and #4 (Trials) 7

1692

AU 2021.5. 26. / KMBASE

e aw

= 1

KQ2 5

(((ALL=hyponatraemia] OR [ALL=hyponatriaemia]) OR [ALL=hyposodiumemial)

71
OR [ALL=alcohol drink]) OR [ALL=hyponatriemial) o
(({ALL=Copeptin] OR [ALL=C-terminal vasopressin]) OR [ALL=C-terminal
provasopressin]) OR  [ALL=pre—pro-vasopressin]) OR [ALL=neurchypophysis 7
hormone])
1 AND 4 0
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3. ZHE

Author Intervention | Comparison
Stud e | Total (n) Study results
M-

Copeptin measurement reliably identifies patients with primary polydipsia but has limited
Fenske Cohort 1 Copeptin/UNa  Copeptin  utility in the differential diagnosis of other hyponatremic disorders. In contrast, the
(2009)  (prospective) (n=106) (n=106)  copeptin to U-Na ratio is superior to the reference standard in discriminating
volume—depleted from normovolemic hyponatremic disorders.

Although there were no differences in the copeptin levels among the five groups, the
copeptin—to-UNa ratio differed significantly according to the cause of hyponatremia
(p=0.001).

Suryeong Cohort 1 Copeptin/UNa  Copeptin

2 (2021)  (prospective) (n=100) (n=100)
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5. 2H Q2H (Grade table)

No. of . Risk of . \ o . .
) Study design ) Inconsistency | Indirectness | Imprecision | Other considerations
studies bias

Copeptin / urine sodium in the differential diagnosis of hyponatremia

2

observational
studies

not
serious

Certainty assessment

not serious

not serious

not serious none

Copeptin measurement reliably identifies @OOO  CRITICAL
patients with primary polydipsia but has Very low

limited utility in the differential diagnosis of

other hyponatremic disorders. In contrast,

the copeptin to U-Na ratio is superior to

the reference standard in discriminating

secondary AVP release from primary AVP

release.
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1. PRISMA flowchart

c Searching for existing CPG 2000 - (n=0)
,'g Records identified through databases searching (n= 162)
1]
o « Ovid-MEDLINE (n= 66)
= « EMBASE (n= 80) . KMBASE (n= 1)
[= « Cochrane Library (n= 15)
[
) Hand searching (n=0)
E‘! Records after duplicates removed (n= 104)
k=
(7]
: v
o . Records excluded by title and abstract
vl Records screened (n=104) screening (n=75)
Records excluded narrative review article
2 (n=23)
= Records excluded according to selection
= > criteria (n=4)
=) Full-text articles assessed for eligibility (n=29) 1. P YA EZO BASRE [|422 61X e S
- (n=0)
2. HYEES o SHOH AREA 2 FR(n=0)
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o 4 O HEH ZUMTE AYEB 57 20ER ¥
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2 5. 9ol E& w017} ot AL (n=2)
= 6. ZEo= HME HR(n=0)
7. HAB=HEZI S7hsT % (n=0)
8. QIZti0] ot HS (n=0)
2. ZMA

Al 2021.5.25. / Ovid-MedLine

1

exp Hyponatremia/ OR (hyponatremia* OR hyponatraemia* OR

hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*).mp 13581
limit 1 to yr="2012 —Current" 4236
(Hypoosmolar OR Hypotonic OR symptomatic).mp 173023
((Hypertonic* OR rapid intermittent OR slow continuous) adj3 (Solution OR Saline 10831
OR infusion* OR intravenous OR injection OR bolus)).mp.

2 AND 3 AND 4 66



AU 2021.6.25. / EMBASE

Hyponatremia/exp OR (hyponatremia* OR hyponatraemia* OR

1 35682
hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*):ab,ti,kw

,  #1AND (2012:py OR 2013py OR 2014:py OR 2015;py OR 20160y OR 20170y OR
2018:py OR 2019:py OR 2020:py OR 2021:py)

3 (Hypoosmolar OR Hypotonic OR symptomatic):ab, ti,kw 303458

4 ((Hypertonic* OR ‘rapid intermittent’” OR ‘slow continuous’) NEAR/3 (Solution OR 11125
Saline OR infusion* OR intravenous OR injection OR bolus)):ab,ti,kw

5 2 AND 3 AND 4 146

6 #5 AND (article'/it OR ‘article in press'/it OR 'review'/it OR 'short survey'/it) 80

Al 2021.6.25. / Cochrane Library (CENTRAL

)
P

[mh Hyponatremia] OR (hyponatremia* OR hyponatraemia* OR

hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*):ab,ti,kw

limit 1 to yr="2012 —Current" 1401
P-3 5  (Hypoosmolar OR Hypotonic OR symptomatic):ab,ti,kw 32285
-3 6 ((Hypertonic* OR “rapid intermittent” OR “slow continuous”) NEAR/3 1911
(Solution OR Saline OR infusion* OR intravenous OR injection OR bolus))
KQ3 21 #2 and #5 and #6 (Trials) 15

AU 2021.5.26. / KMBASE

B — T

((({ALL=hyponatraemia] OR [ALL=hyponatriaemia]) OR [ALL=hyposodiumemia])

971
OR [ALL=alcohol drink]) OR [ALL=hyponatriemial)

(({ALL=Hypoosmolar] OR [ALL=Hypotonic]) OR [ALL=symptomatic]) OR

4477
[ALL=rapid intermittent]) OR [ALL=slow continuous])

KQ3 7 1 AND 6 1



3. ZHE

Auth
SHOE Study type Intervention (n) Comparison (n) Study results
(year) ( )

Baek
(2021)

Garrahy
(2019)

Ramdomized
controlled trial

Cohort
(prospective,
historical
control)

Rapid intermittent
bolus (RIB) (87)

178  Moderate: 2mlL/kg

50

Severe:
dmL/kg

Rapid intermittent
bolus (RIB) (22)
- 100 mL,
repeated up to two
more times

Slow Continuous
infusion (SCI) (91)
Moderate:
0.5mL/kg/hr
Severe:
TmL/kg/hr

Slow Continuous
infusion (SCI) (28)
: 20 mL/hr

Overcorrection occurred in 15 of 87 (17.2%) and 22 of 91 (24.2%) patients in the
RIB and SCI groups, respectively (absolute risk difference, —6.9% [95% ClI,
-18.8% to 4.9%); P =.26). The RIB group showed lower incidence of relowering
treatment than the SCI group (36 of 87 [41.4%] vs 52 of 91 [57.1%)] patients,
respectively; absolute risk difference, -15.8% [95% Cl, -30.3% to -1.3%)]).
Groups did not differ in terms of efficacy in increasing sNa concentrations nor
improving symptoms, but RIB, when compared with SCI, showed better efficacy
in achieving target correction rate within 1 hour (intention-to-treat analysis: 28
of 87 (32.2%) vs 16 of 91 (17.6%) patients, respectively; absolute risk difference,
14.6% [95% Cl, 2%-27.2%]. P =.02; per-protocol analysis: 21 of 72 (29.2%) vs
12 of 73 (16.4%) patients, respectively; absolute risk difference, 12.7% [95% Cl,
-0.8% to 26.2%]; P =.07). The statistical significance of the intention-to-treat
and per—protocol analyses were similar for all outcomes except for achieving the
target correction rate within 1 hour.

Three percent saline bolus caused more rapid elevation of pNa at 6 hours
[median (range) 6 (2 t011) vs 3 (1 to 4) mmol/L, P { 0.0001], with a concomitant
improvement in Glasgow Coma Scale (GCS) [median (range) 3 (1 to 6) vs 1 (-2
to 2), P ( 0.0001] at 6 hours. Median pNa concentration was similar at 24 hours
in the two treatment groups. The administration of a third saline bolus was
associated with greater need for dextrose/dDAVP to prevent overcorrection (OR
24; P = 0.006). There were no cases of osmotic demyelination in either group.
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5. 2H Q2H (Grade table)

Rapid Intermittent Bolus compared to Slow Continuous Infusion for symptomatic severe hyponatremia (sNa < 125 mmol/L)

Certainty assessment

Importance

No. of Study Risk of . . . Other
. . . Inconsistency | Indirectness | Imprecision ) .
studies design bias considerations

Increased delta Sodium

At THR: (RCT)

1 randomised serious®
trials

At 6 HR: (RCT)

1 randomised serious?
trials

At 6 HR: (non RCT)

1 observation not
al studies  serious

At 12 HR: (RCT)
1 randomised serious?
trials

At 12 HR: (non RCT)
1 observation not
al studies  serious

At 24 HR: (RCT)
1 randomised serious?
trials

not serious

not serious

not serious

not serious

not serious

not serious

not serious

not serious

serious®

not serious

serious®

not serious

serious?

serious®

serious®

serious®

serious®

serious®

none

none

none

none

none

none

At 1 hour, delta serum sodium was significantly @®OO
higher in the RIB group than in the SCI group [ow
(3.84 mmol/L vs 1.97 mmol/L, P=0.010)

No significant differences between the groups were @O0
observed in the delta serum sodium at 6 hours. | ow

At 6 hour, delta serum sodium was significantly @OOO
higher in the RIB group than in the SCI group (6 Very low
mmol/L vs 3 mmol/L, P<0.0001)

At 12 hours, delta serum sodium was significantly OO
higher in the SCI group than in the RIB group [ow
(6.79 mmol/L vs 8.41 mmol/L, P=0.029)

At 12 hour, delta serum sodium was significantly OO0
higher in the RIB group than in the SCI group (8 Very low
mmol/L vs 5 mmol/L, P=0.0001)

At 24 hours, delta serum sodium was significantly @®OO
higher in the SCI group than in the RIB group [ow
(7.76 mmol/L vs 9.38 mmol/L, P=0.023)

IMPORTANT

IMPORTANT

IMPORTANT

NOT
IMPORTANT

NOT
IMPORTANT

NOT
IMPORTANT



Certainty assessment
No. of Study | Risk of . . " Other Impact Certainty | Importance
. ) . Inconsistency | Indirectness | Imprecision ) .
studies design bias considerations

At 24 HR: (non RCT)
1 observation not not serious serious® serious® none No significant differences between the groups @OOO NOT
al studies  serious were observed in the delta sodium at 24 hours. Very low IMPORTANT
Changing GCS
At 6 HR (non RCT)
1 observation not not serious Seriousc serious® none The more rapid elevation in GCS at 6 hours @OOO IMPORTANT

al studies  serious occurred in RIB group compared to SCI groups (3 Very low
vs 1, P <0.0001).

At 24 HR (RCT)

1 randomised serious” not serious not serious  serious® none No significant differences between the groups @@OO NOT

trials were observed in the GCS at 24 hours. Low IMPORTANT
At 24 HR (non RCT)
1 observation not not serious Serious® serious® none The improvement in GCS was similar in the two @OOO  NOT

al studies  serious groups at 24 hours. Very low IMPORTANT

Target Correction rate
Within 1 HR (RCT)

1 randomised serious® not serious not serious  serious® none The proportion of patients achieving target @DOO IMPORTANT
trials correction rate within 1 hour was higher in RIB Low
group (32.2% [28/87] vs 17.6% [16/91]; absolute
risk difference, 14.6% [95% Cl 2% to 27.2%),
p=0.02)



KHLIEEE

Certainty assessment
No. of Study | Risk of . . " Other Impact Certainty | Importance
. ) . Inconsistency | Indirectness | Imprecision ) .
studies design bias considerations

Within 24 HR (RCT)
1 randomised serious® not serious not serious  serious® none No significant differences between the groups @@OO NOT
trials were observed in the incidence of target correction Low IMPORTANT
rate in 24 hours.

Within 24 HR (non RCT)

1 observation not not serious serious® serious® none No significant differences between the groups @OOO NOT
al studies  serious were observed in the incidence of target correction Very low IMPORTANT
rate within 24 hours.

Overcorrection within 48HR (RCT)

1 randomised serious® not serious not serious  serious® none Overcorrection occurred in 17.2% (15/87) in RIB @@OO CRITICAL
trials group and 24.2% (22/91) in SCI group (absolute Low
risk difference,=6.9% [95% Cl -18.8% to 4.9%],
p=0.26)
Overcorrection within 24HR (non RCT)
1 observation not not serious serious® serious® none No significant differences between the groups @OOO  CRITICAL
al studies  serious were observed in the overcorrection rate within Very low
28 hours.
Relowering Treatment within 48HR (RCT)
1 randomised serious” not serious not serious  serious® none The RIB group showed a lower incidence of @@®OO CRITICAL
trials re-lowering treatment than the SCI group (41.4% Low

[36/87] vs 57.1% [52/91]; absolute risk difference,
-15.8% [95% Cl -30.3% to -1.3%], p=0.04)



Certainty assessment
No. of Study | Risk of . . " Other Impact Certainty | Importance
. ) . Inconsistency | Indirectness | Imprecision ) .
studies design bias considerations

Relowering Treatment within 24HR (non RCT)
1 observation not not serious serious® serious® none No significant differences between the groups @OOO CRITICAL
al studies  serious were observed in the incidence of relowering Very low
treatment in 24 hours.

Osmotic demyelination Syndrome within 48HR (RCT)

1 randomised serious® not serious  not serious very none There were no events of ODS in both groups. @OOO  IMPORTANT
trials serious®' Very low

Osmotic demyelination Syndrome within 24HR (non RCT)

1 observation not not serious serious® very none There were no events of ODS in both groups. @OOO  IMPORTANT
al studies  serious serious®’ Very low

Mortality during admission within (RCT)

1 randomised serious® not serious not serious very none No significant differences between the groups @@OO NOT
trials serious®’ were observed in the incidence of mortality rate Low IMPORTANT

during admission.
Mortality during admission (non RCT)

1 observation not not serious Serious® very none No significant differences between the groups @OOO NOT
al studies  serious serious®’ were observed in the mortality rate. Very low IMPORTANT

Cl: confidence interval; OR: odds ratio

a. Assignment order not concealed

b. Total number of subjects < 400 patients

¢. RIB in prospective cohort vs SCI in historical control
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1. PRISMA flowchart

< Searching for existing CPG - 2014 (n=14)
'..9.. Records identified through databases searching (n= 236)
©
9 « Ovid-MEDLINE (n= 81)
= - EMBASE (n= 110) - KMBASE (n= 0)
[= + Cochrane Library (n=36)
Q
3 Hand searching (n= 27)
E! Records after duplicates removed (n= 184)
=
(7]
3 v
=) N Records excluded by title and abstract
1% Records screened (n=184) > screening (n=157)
Records excluded according to selection

A 4 criteria (n=24)
= o 1 Ppuumse Busxs gyo= o 22 B2
: Full-text articles assessed for eligibility 7 (n=19
e (n= 27) 20 LEMEE MH SHI MR E2 ER2 =3
w 3 CEHTE B HDEWABER 22 F2

(n=1)

Y 4 O FET BIHBEE, MTE S)7H2nIF g2
o 242 (n=0)
T =3 U HS =
= Studies included for synthesis (n=3) 5. B0l == FH%H O 3 (=)
S 6. F=O= ARE F2(n=0)
£ 7. HEEIEIHET HL (n=1)

8. QULtCEO] OFH H=2 (n=0)
2. 7

ZiAHQl: 2021.5.25. / Ovid MEDLINE

KQ4

(Hypotonic OR mild OR Asymptomatic).mp 457635

((Saline OR hypertonic OR crystalloid OR isotonic OR sodium OR
8  natrium OR NaCL) adj2 (treat* OR correction* OR infusion OR solution ~ 58286
OR intravenous OR bolus)).tw.

22 2and 7 and 8 81



AU 2021.6.25. / EMBASE

-4 8
KQ4 22
KQ4 31

(Hypotonic OR mild OR Asymptomatic):ab,ti,kw

((Saline OR hypertonic OR crystalloid OR isotonic OR sodium OR
natrium OR NaClL) NEAR/2 (treat* OR correction* OR infusion OR
solution OR intravenous OR bolus)):ab,ti,kw

#2 and #7 and #8

#22 AND (article'/it OR ‘article in press'/it OR 'review'/it OR 'short
survey'/it)

ZAl: 2021.5.25. / Cochrane Library (CENTRAL)

_ 2ol 24 2

-4 8

KQ4 22

(Hypotonic OR mild OR Asymptomatic):ab, ti,kw

((Saline OR hypertonic OR crystalloid OR isotonic OR sodium OR
natrium OR NaClL) NEAR/2 (treat* OR correction* OR infusion OR
solution OR intravenous OR bolus))

#2 and #7 and #8 (Trials)

AMA: 2021.5.26. / KMBASE

"

12

13

1 AND 8 AND 9

[ALL=adolescent] OR [ALL=child] OR [ALL=children] OR [ALL=infant]
OR [ALL=school] OR [ALL=preschool]

((((([ALL=Saline] OR [ALL=hypertonic]) OR [AlLL=crystalloid]) OR
[ALL=isotonic]) OR [ALL=sodium]) OR [ALL=natrium]) OR [ALL=NaCL])

((((([ALL=treatment] OR [ALL=correction]) OR [AlLL=infusion]) OR
[ALL=solution]) OR [ALL=intravenous]) OR [ALL=bolus])

801868

83790

189

110

74184

11815

36

54836

15083

149043
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normonatremic ) . . ) . .
Sushrut Cohort The increased risk of death was evident even in those with mild

92,846  Mild h tremia (n=10,469 trol
(2009)  (prospective) ' I hyponatremia (n=10.469) (ncfgzrg;) hyponatremia (130-134 mmol/L; odds ratio 1.37, 95% Cl, 1.23-1.52).
283 (8.4%) deaths occurred during 90 days, and in the multivariate
Doshi Cohort normonatremic model, the respective HRs for 90-day mortality for mild, moderate
2,996 Mild h tremi =1,235 trol ' ’ '
(2012)  (prospective) ' ld hyponatremia (n=1,235) (EZ? ;%?) and severe hyponatremia were 2.04 (95% ClI, 1.42-2.91; p<0.01); 4.74
' (95% ClI, 3.21-7.01; p€0.01), and 3.46 (95% Cl, 1.05-11.44; p=0.04).

Patients with serum sodium levels of 130, 130 to 135.9, 145.1 to 150,
normonatremic  and 150 mmol/L compared with 136 to 145 mmol/L had
639,475 Mild hyponatremia (n=83,126) controls multivariable-adjusted mortality hazard ratios (95% confidence interval)
(n=556,349) of 1.93 (1.83-2.03), 1.28 (1.26 -1.30), 1.33 (1.28 -1.38), and 1.56 (1.33
-1.83) (p€0.001 for all).

Kovesdy Cohort

3 (2012)  (prospective)
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5. Forest plots

5.1. Short-term mortality: 90-day mortality + in—hospital mortality

Mild hyponatremia  Normonatremia Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% Cl
Doshi 2012 121 1235 71 1761 11.0%  2.59[1.91, 3.50] ol
Sushrut 2009 503 10469 1997 82377 89.0% 2.03[1.84, 2.29) .
Total (95% CI) 11704 84138 100.0% 2.09 [1.90, 2.30] L]
Total events 624 2068

001 01 1 10
Favours [experimental] Favours [control]

Heterogeneity: Chi*= 2.21, df=1 (P=0.14), F=55%
Testfor overall effect Z=15.28 (P < 0.00001)

5.2. Long-term mortality: All-cause mortality (mean FU dur 5.5yr) + 5-year mortality

Mild hyponatremia  Normonatremia Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI ABCDEFGH
Kovesdy 2012 30199 83126 158103 556349 87.9%  1.44[1.42,1.46) B
Sushrut 2009 5661 10469 34845 82377 121%  1.61[1.54,1.67) . e e @r e
Total (95% CI) 93595 638726 100.0% 1.46 [1.44, 1.48] |
Total events 35860 192948

A 5 A= | ! . | '
Heterogeneity: Chi*= 24.93, df=1 (P < 0.00001); F= 96% 0.01 01 1 10 100

Testfor overall effect Z= 51.62 (P « 0.00001) Favours [experimental] Favours [control]



6. 2/ Q%UE (Grade table)

Mild hyponatremia versus normonatremia for mortality

Certainty assessment No. of patlents Ef'fect
o of Study design Inconsistency | Indirectness | Imprecision Other Iong Relative |~ Absolute | Certainty | Importance
studies ¥ . Y P considerations (95% Cl) | (95% CI)

Long-term mortality

2 observational not not serious  not serious not serious none 35860/ 192948/ OR 1.46 85 more @@OO CRITICAL
studies serious 93595 638726  (1.44 to  per 1,000 Low
(38.3%) (30.2%)  1.48) (from 82
more to
88 more)

Short-term mortality

2 observational not not serious  not serious not serious none 624/ 2068/ OR 2.09 25 more @®OO CRITICAL
studies serious 11704 84138 (1.90 to  per 1,000 Low
(5.3%) (2.5%) 2.30) (from 21
more to
30 more)

Cl: confidence interval; OR: odds ratio
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2. 7

aM 2021.5.25. / Ovid MEDLINE

P

P-6

KQ6

1

2
N

12

24

exp Hyponatremia/ OR (hyponatremia* OR hyponatraemia* OR
hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*).mp

limit 1 to yr="2012 —Current"
(Hypervolemic* OR hypervolume* OR extracellular fluid volume).mp

exp Receptors, Vasopressin/ OR Furosemide/ OR Bumetanide/ OR
Torsemide/ OR Ethacrynic Acid/ OR Ticrynafen/ OR Muzolimine/ OR
Arginine Vasopressin/ OR Tolvaptan/ OR (vaptan* OR furosemide OR
bumetanide OR piretanide OR torsemide OR azosemide OR ethacrynic acid
OR ticrynafen OR tripamide OR phenoxybenzoic acid OR muzolimine OR
indacrinone OR etozolin OR ozolinone OR cicletanine OR tienilic acid OR
tizolemide OR  Vasopressin Receptor* OR 5-fluoro-2-methyl-N* OR
benzodiazepin—-10* OR argipressin  OR beta—mercapto—beta OR beta-
cyclopentamethylenepropionic acid* OR beta mercapto-beta OR beta—
cyclopentamethylenepropionic acid®* OR satavaptan OR lixivaptan OR
conivaptan OR tolvaptan OR relcovaptan).mp

2 and 11 and 12

ZA: 2021.5.25. / EMBASE

— 2

KQ6
KQ6

"

12

24
33

Hyponatremia/exp OR (hyponatrem|a OR hyponatraemia* OR
hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*):ab,ti,kw

#1 AND (2012:py OR 2013:py OR 2014:py OR 2015:py OR 2016:py OR
2017:py OR 2018:py OR 2019:py OR 2020:py OR 2021:py)

(Hypervolemic* OR hypervolume* OR extracellular fluid volume):ab, ti,kw

'vasopressin  receptor'/exp OR  furosemide/de OR bumetanide/de OR
torsemide/de OR 'etacrynic acid’/de OR 'tienilic acid’/de OR muzolimine/de
OR argipressin/de OR tolvaptan/de OR 'phenoxybenzoic acid/de OR
indacrinone/de OR (vaptan* OR furosemide OR bumetanide OR piretanide OR
torsemide OR azosemide OR ‘ethacrynic acid OR ticrynafen OR tripamide
OR ‘phenoxybenzoic acid OR muzolimine OR indacrinone OR etozolin OR
ozolinone OR cicletanine OR ‘tienilic acid OR tizolemide OR “Vasopressin
Receptor’ OR B-fluoro-2-methyl-N" OR ‘benzodiazepin-10" OR argipressin
OR ‘beta—mercapto—beta’ OR ‘beta—cyclopentamethylenepropionic acid’ OR ‘beta
mercapto—beta’ OR ‘beta—cyclopentamethylenepropionic acid OR satavaptan
OR lixivaptan OR conivaptan OR tolvaptan OR relcovaptan):ab, ti,kw

#2 and #11 and #12
#24 AND (article'/it OR ‘article in press'/it OR 'review//it OR 'short survey'/it)

135681

4236
2596

37798

61

35682

18533

5245

92304

51
30



ZAl: 2021.5.25. / Cochrane Library (CENTRAL)

[mh Hyponatremia] OR (hyponatremia* OR hyponatraemia* OR

1692
hyponatriaemia* OR hyposodiumemia* OR hyponatriemia®):ab,ti,kw
2 limit 1 to yr="2012 -Current" 1401
P-6 11 (Hypervolemic* OR hypervolume* OR extracellular fluid volume) 845

[mh “Receptors, Vasopressin’] OR [mh Furosemide] OR [mh Bumetanide]
OR [mh Torsemide] OR [mh “Ethacrynic Acid’] OR [mh Ticrynafen] OR [mh
Muzolimineg] OR [mh “Arginine Vasopressin’l OR [mh Tolvaptan] OR
(vaptan* OR furosemide OR bumetanide OR piretanide OR trsemide OR
azosemide OR ‘ethacrynic acid” OR ticrynafen OR tripamide OR
-6 12 "phenoxybenzoic acid" OR muzolimine OR indacrinone OR etozolin OR 4529
ozolinone OR cicletanine OR “tienilic acid” OR tizolemide OR “Vasopressin
Receptor®” OR "b-fluoro-2-methyl-N" OR ‘"benzodiazepin-10" OR
argipressin OR "beta—mercapto-beta” OR OR “beta mercapto—beta” OR
“beta—cyclopentamethylenepropionic acid” OR satavaptan OR lixivaptan OR
conivaptan OR tolvaptan OR relcovaptan)

KQ6 24 #2 and #11 and #12 (Trials) 36

AU 2021.5.26. / KMBASE

((({ALL=hyponatraemia] OR [ALL=hyponatriaemia]) OR [ALL=hyposodiumemia])

971
OR [ALL=alcohol drink]) OR [ALL=hyponatriemia])

((IALL=Hypervolemic] OR [ALL=hypervolume]) OR [ALL=extracellular fluid

15
volume])

37

KQ6 16 1 AND 15 0



3. ZHE

Auth Total
m Study type Intervention (n) Comparison (n) Study results
(year) ()

—_

o1

(e}

Jujo (2016)

Tominaga
(2017)
Tanaka
(2018)
Matsue
(2016)

Shanmugam
(2016)

Felker
(2017)

Konstam
(2017)

Kimura
(2016)

Hiromi
(2020)

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

60

73

18

217

51

257

250

52

122

tolvaptan (n=30)

tolvaptan + furosemide
(n=36)

tolvaptan + furosemide
(n=10)

tolvaptan + furosemide
(n=108)

tolvaptan (n=25)
tolvaptan + furosemide
(n=129)

tolvaptan + furosemide
(n=122)

tolvaptan + furosemide
(n=26)

tolvaptan + furosemide
(n=47)

furosemide (n=30)

fursemode (n=37)
furosemide (n=8)

furosemide (n=109)

placebo (n=26)

furosemide (n=128)

furosemide (n=128)

furosemide (n=26)

furosemide (n=75)

Tolvaptan is associated with better preservation of renal function (no change
in serum Cr vs. 20% elevation of serum Cr, worsening renal function: 33%
vs. 6.7%, p<0.01) compared with furosemide in acute heart failure.
Tolvaptan added to furosemide resulted in a greater sodium elevation at
day 1 (2.19 vs. 0.18, p<0.001).

Adding tolvaptan has no effect to elevate plasma sodium compared with
furosemide.

Adding tolvaptan in furosemide did not show any difference in renal
function.

Tolvaptan is effective in reversing hyponatremia (the number of patients
whose sodium elevate more than 5 mEq is more in tolvaptan than placebo,
p=0.001) in acute heart failure.

The addition of tolvaptan to furosemide elevates serum sodium (3.2 vs. 0.2
at 24h; 3.3 vs. -0.2 at 48h; 2.8 vs. -0.4 at 72h, p<0.001) and increases
worsening renal function at 72 hours (39 vs. 27, p=0.037) in acute heart
failure.

Tolvaptan add—-on group did not show any difference in mortality at day 30
(6 vs. 6, p=0.972) and renal function (eGFR: 44.9 vs. 44.2, p=0.66).
Tolvaptan reduces the incidence of worsening renal function (26.9% vs.
57.7%) and elevates serum sodium (140 vs. 142 at day 2, p=0.004, 139
vs. 142 at day 3, p=0.001, 139 vs. 141 at day 5, p=0.037) compared with
increased furosemide in acute decompensated heart failure.

Tolvaptan add-on therapy presented a lower incidence of worsening renal
function (8.5% vs. 24%, p=0.03) in patients with new-onset acute heart failure.
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5. Forest plots

5.1 All-cause mortality: overall studies

Tolvaptan+loop diuretics  Loop diuretics Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% ClI M-H. Fixed. 95% CI ABCDEEFEG
Felker 2017 6 129 6 128 27.2% 0.9919[0.3113,3.1607) e 10000600
Jujo 2016 1 30 3 30 13.7% 0.3103[0.0304, 3.1677) . 27000066
Konstam 2017 6 128 6 122 27.8% 0.9508([0.2981, 3.0324] — 70000606
Matsue 2016 4 108 5 108 22.7% 0.8000 [0.2089, 3.0631] —— 70008066
Shanmugam 2016 2 25 2 26 9.6% 1.0435[0.1355, 8.0386) 2779000606
Total (95% CI) 420 415 100.0% 0.8476 [0.4516, 1.5910] S
Total events 19 22
Heterogeneity: Chi*= 0.87, df= 4 (P = 0.93); F= 0% =0 = n= g ; 150 = 0’
Testfor overall effect. Z= 0.51 (P= 0.61) Loop diuretics Tolvaptansloop diuretics

5.2 All-cause mortality: VRA add on studies only

Tolvaptantloop diuretics  Loop diuretics Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H. Random. 95% ClI M-H. Random, 95% CI ABEDEFG
Felker 2017 6 129 6 128 32.6% 0.99 (0.31, 3.16) i 70000600
Konstam 2017 6 128 6 122 32.6% 0.95 [0.30, 3.03) 70000606
Matsue 2016 4 108 5 100 243% 0.80 [0.21, 3.06] —— 700088
Shanmugam 2016 2 25 2 26 105% 1.04[0.14, 8.04] 27700000
Total (95% CI) 390 385 100.0% 0.93 [0.48, 1.81] -
Total events 18 19

Heterogeneity: Tau®= 0.00; Chi*= 0.07, df=3 (P=0.99), F=0% !

o N 001 01 1 10 100
Testfor overall effect: 2= 0.20 (P = 0.84) Loop diuretics Tolvaptan+loop diuretics
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5.3 Studies for worsening renal function

Tolvaptan+loop diuretics Loop diuretics Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% CI ABCDETFG
Felker 2017 39 129 27 128 30.6% 1.6210[0.9195, 2.8578] il 7000000
Jujo 2016 2 30 10 30 151% 0.1429 [0.0282, 0.7240) 2000066
Kimura 2016 7 26 15 26 17.7% 0.2702[0.0943, 0.8658) —— 7002006
Matsue 2016 26 108 30 109 36.6% 0.8350 [0.4540, 1.5356] j 700088
Total (95% CI) 293 293 100.0% 0.8707 [0.6046, 1.2541]
Total events 74 82
Heterogeneity Chi*=13.28, df= 3 (P = 0.004); IF= 77% '

001 04 1 10 100

Testfor overall effect Z= 0.74 (P=0.45) Loop diuretics Tolvaptan+loop diuretics

b.4 Serum sodium correction over 24 hours

Tolvaptantloop diuretics Loop diuretics Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% Cl IV, Fixed, 95% CI ABCDETFG
Felker 2017 3.2 3.3 128 02 25 128 13% 3.00[2.28 372 st 7000060
Kimura 2016 2.8 0.23 26 -07 006 26 79.4% 3.50[3.41,359) [ 2790072066
Tominaga 2017 219 0.49 36 018 029 37 193% 2.01[1.82 2.20] - 000660
Total (95% CI) 191 191 100.0% 3.21[3.12, 3.29] '
Heterogeneity; Chi#= 200.05, df= 2 (P < 0.00001); F= 99% t f 2 i

-4 -2 0

Test for overall effect Z=77.18 (P <0.00001) Loop diuretics Tolvaptansloop diuretics



6. 2/ Q%UE (Grade table)

VRA compared to Loop diuretics treatment in the Hypervolemic hyponatremia for the patients with heart failure
Anticipated absolute effects* (95% Cl)

i i No. of i f
Risk with Loop Relative effect .o.o Certalr.1ty o
Outcomes diuretics treatment in Risk with VRA 95% Cl) participants | the evidence Comments
the Hypervolemic ISEAE (studies) (GRADE)
hyponatremia
Mortality: overall 53 vor 1.000 45 per 1,000 RR 0.85 835 @DDO
studies i (25 to 83) (0.47 t0 1.56) (5 RCTs) Moderate'®
Worsening Renal 252 per 1,000 RR 0.90 586 DDDD
. 280 per 1,000 ;
Function (193 to 330) (0.69 to 1.18) (4 RCTs) High
Mortality: VRA 49 ver 1,000 46 per 1,000 OR 0.93 775 PDDD
add-on studies per-t (24 to 86) (0.48 t0 1.81) (4 RCTs) High
MD 3.21 high
Sodium | hgner 32 DODD
correction G2 figher B (3 RCTs) High
3.29 higher) g
* The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95%
Cl).

Cl: confidence interval;, MD: mean difference; OR: odds ratio; RR: risk ratio

Explanations

a. wide range of Cl
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exp Hyponatremia/ OR (hyponatremia* OR hyponatraemia* OR
hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*).mp

2 limit 1 to yr="2012 -Current" 4236

exp Inappropriate ADH Syndrome/ OR (Inappropriate ADH OR SIADH OR
(syndrome adj2 ADH) OR (inappropriate adj2 ADH) OR (antidiuretic adj2

= 1 135681

P-7,9 13 _ . . _ 8515
hormone) OR schwartz bar?t?er syndrome OR (inappropriate adj2 vasopressin
adj2 secretion*) OR (appropriate vasopressin secretion*)).mp
exp Antidiuretic Hormone Receptor Antagonists/ OR (vasopressin receptor
7 1 antagonist* OR V2 antagnoist* OR vaptan* OR conivaptan OR mozavaptan 04684

OR lixivaptan OR satavaptan OR tolvaptan OR loop diuretic* OR furosemide
OR torsemide OR bumetanide OR ethacrynic acid).mp

exp Deamino Arginine Vasopressin/ OR (desmopressin OR (Deamino adj3
-9 18  Vasopressin) OR (deamine adj3 Vasopressin) OR arginine vasopressin OR 19773
(dextro* adj2 arginine*) OR (dextro adj3 vasopressin)).mp.

KQ7 24 2 and 13 and 14 296

AMA: 2021.5.25. / EMBASE

e e

p 1 Hyponatremia/exp OR (hyponatremia* OR hyponatraemia* OR 3568
hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*):ab, i, kw

#1 AND (2012:py OR 2013:py OR 2014:py OR 2015:py OR 2016:py OR
2017:py OR 2018:py OR 2019:py OR 2020:py OR 2021:py)

'inappropriate vasopressin secretion'/exp OR (‘Inappropriate ADH OR SIADH
OR (syndrome NEAR/2 ADH) OR (inappropriate  NEAR/2 ADH) OR

P-7.9 13 (antidiuretic  NEAR/2 hormone) OR (schwartz bar?t?er syndrome) OR 10831
(inappropriate NEAR/2 vasopressin  NEAR/2 secretion) OR (appropriate
vasopressin secretion)):ab, ti,kw

18633

'vasopressin receptor antagonist'/exp OR (‘vasopressin receptor antagonist®
=7 14 OR V2 antagnoist*” OR vaptan* OR conivaptan OR mozavaptan OR lixivaptan 31495
OR satavaptan OR tolvaptan OR loop diuretic* OR furosemide OR torsemide

OR bumetanide OR ‘ethacrynic acid*’):ab,ti,kw
KQ7 25  #2 and #13 and #14 424
KQ7 34  #25 AND (article'/it OR ‘article in press'/it OR 'review'/it OR 'short survey'/it) 272
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[mh “Inappropriate ADH Syndrome”] OR (“Inappropriate ADH” OR SIADH OR
(syndrome NEAR/2 ADH) OR (inappropriate NEAR/2 ADH) OR (antidiuretic

P-7.9 13 NEAR/2 hormone) OR “schwartz bar?t?er syndrome” OR (inappropriate 445
NEAR/2 vasopressin  NEAR/2 secretion®) OR “appropriate vasopressin
secretion”)

= 1

[mh “Antidiuretic Hormone Receptor Antagonists’] OR (“vasopressin receptor
antagonist*” OR “V2 antagnoist*” OR vaptan* OR conivaptan OR mozavaptan

-7 14 3958
OR lixivaptan OR satavaptan OR tolvaptan OR loop diuretic* OR furosemide
OR torsemide OR bumetanide OR “ethacrynic acid”)

KQ7 25  #2 and #13 and #14 (Trials) 62
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((((ALL=hyponatraemia] OR [ALL=hyponatriaemia]) OR [ALL=hyposodiumemia])

P 1 971
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excretion])
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RCT
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206
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Lixivaptan 25 mg bid
(n=12), 125 mg bid (n=11),
250 mg bid (n=10)
Tolvaptan 15 mg/day
(n=225)
Satavaptan 25 mg/day
(n=14), 50 mg/day (n=12)
Conivaptan 40 mg/day
(n=24), 80 mg/day (n=27)

Tolvaptan 15~60 mg/day
(n=15)

Conivaptan 40 mg/day
(n=18), 80 mg/day (n=17)
Conivaptan 40 mg/day
(n=27), 80 mg/day (n=26)

conivaptan 20 mg once or
twice daily (n=40)

Lixivaptan 25-100 mg/day
(n=154)
Lixivaptan 25-100 mg/day
(n=54)

Tolvaptan 15-60 mg/day
(n=19)

Tolvaptan 15-60 mg/day
(n=17)

placebo (n=11)

placebo (n=223)
placebo (n=9)

placebo (n=23)

placebo plus
fluid restriction
(n=8)

placebo (n=21)

placebo (n=30)

placebo (n=9)

placebo (n=52)
placebo (n=52)

placebo (n=18)

placebo (n=13)

Lixivaptan appears effective and safe in appropriate doses in correcting abnormal
renal water handLing and hyponatremia in conditions associated with water
retention.

In patients with euvolemic or hypervolemic hyponatremia, tolvaptan was effective
in increasing serum sodium concentrations at day 4 and day 30.

Satavaptan adequately corrects mild or moderate hyponatremia in patients with
SIADH and has a good safety profile.

Oral conivaptan (40 and 80 mg/d) was well tolerated and efficacious in correcting
serum [Na'l in hyponatremia.

Tolvaptan appears to be more effective than fluid restriction at correcting
hyponatremia in hospitalized subjects, without an increase in adverse events.

In  hospitalized patients with euvolaemic hyponatraemia, i.v.
significantly increased serum [Na+] promptly and was well tolerated.
Oral conivaptan was effective in increasing serum [Na'l in patients with
euvolemic or hypervolemic hyponatremia and had a favorable safety profile
Conivaptan hydrochloride 20 mg, administered once or twice daily via 30-minute
i.v. infusion, significantly increased serum sodium concentrations over 48 hours
in patients with euvolemic or hypervolemic hyponatremia when compared with
placebo.

Lixivaptan can be safely initiated in the outpatient setting and effectively
increases serum sodium concentrations in outpatients with euvolemic hyponatremia.
Lixivaptan safely and effectively corrects serum sodium concentrations in
hospitalized patients with euvolemic hyponatremia.

Tolvaptan demonstrated superiority to placebo in the treatment of Chinese SIADH
patients with hyponatremia by elevating serum sodium concentration with
acceptable safety profile.

conivaptan

Tolvaptan was effective for correcting hyponatremia in patients with cancer.
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5. Forest plots

5.1 All-cause mortality

vaptans Control Odds Ratio Odds Ratio

_Study or Subgroup __ Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% ClI

1.1.1 euvolemia

Abraham 2012 6 154 1 52 45%  2.07[0.24,17.59] . 2

Abraham 2012_2 0 50 4 51 13.7% 0.10[0.01,1.99] * i

verbalis 2008 1 35 3 21 11.3% 0.18 [0.02, 1.82 -

Subtotal (95% CI) 239 124 29.4% 0.43 [[0.14, 1.27]] R

Total events 7 8

Heterogeneity: Chi* = 3.51, df =2 (P = 0.17); ¥ = 43%
Test for overall effect: Z=1.52 (P = 0.13)

1.1.2 euvolemia or hypervolemia

Annane 2009 2 53 3 30 11.4% 0.35[0.06, 2.24] ”

Chen 2014 1 21 0 24 1.4% 3.59[0.14, 92.83] ‘
Ghali 2006 2 51 2 23 8.2% 0.43 [0.06, 3.25] a

Koren 2011 3 40 0 9 2.3% 1.77 [0.08, 37.35] 5
Salahudeen 2014 8 17 5 13 9.3% 1.42[0.33, 6.17] .
Schrier 2006 14 223 13 220 38.0% 1.07 [0.49, 2.32] T
Subtotal (95% CI) 405 319 70.6% 0.99 [0.56, 1.78]

Total events 30 23

Heterogeneity: Chi* = 2.86, df=5 (P =0.72); F = 0%
Test for overall effect: Z = 0.02 (P = 0.99)

Total (95% ClI) 644 443 100.0% 0.83 [0.50, 1.38] -
Total events 37 31 :
Heterogeneity: Chi* = 7.45, df = 8 (P = 0.49); I’ = 0% J 5 " :
Test for overall effect: Z=0.72 (P = 0.47) 0 o1 ! 10 100
Test for subaroup differences: Chiz = 1.78.df = 1 (P = 0.18). I = 43.9% Favours [vaptans] Favours [placebo]




5.2 Normalization of serum sodium

vaptans

_Study or Subgroup  Events Total Events Total Weight = M-H, Fixed. 95% Cl

3.1.1 euvolemia

Abraham 2012 61
Abraham 2012_2 22
verbalis 2008 26
Subtotal (95% CI)

Total events 109

154
50

35
239

placebo

6
12
6

24

52
51

21
124

Heterogeneity: Chiz=2.21,df =2 (P =0.33); = 10%
Test for overall effect: Z = 5.08 (P < 0.00001)

3.1.2 euvolemia or hypervolemia

Annane 2009 41
Chen 2014 13
Ghali 2006 39
Gheorghiade 2006 1
Koren 2011 17
Salahudeen 2014 16
Schrier 2006 103
Soupart 2006 21
Subtotal (95% CI)

Total events 261

53
21
51
15
40
17
213
26
436

6
3
11
3
0
1
24

1

49

30
24
23
8

9
13
203
8
318

Heterogeneity: Chi? = 10.19,df =7 (P = 0.18); 1= 31%
Test for overall effect: Z = 10.98 (P < 0.00001)

Total (95% CI)

Total events 370

Heterogeneity: Chi? = 15.99, df =10 (P = 0.10); I? = 37%

675

73

Test for overall effect: Z = 11.92 (P < 0.00001)
Test for subaroun differences: Chi? =3.90. df =1 (P =0.05). 7 =74 .4%

442

15.5%
19.1%

5.5%
40.1%

5.0%
3.1%
10.2%
3.0%
1.3%
0.2%
36.3%
0.8%
59.9%

100.0%

Odds Ratio

Odds Ratio

5.03 [2.02, 12.49]
2.55 [1.09, 6.00]

7.22[2.15, 24.29]
4.15 [2.40, 7.20]

13.67 [4.54, 41.13]
11.38 [2.55, 50.79]
3.55 [1.25, 10.06]

4.58 [0.73, 28.65]
14.15 [0.77, 259.83]
192.00 [10.87, 3389.98]
6.98 [4.22, 11.56]
29.40 [2.91, 296.53]
8.12 [5.59, 11.80]

6.53 [4.80, 8.89]

M-H. Fixed, 95% CI

e
L=
E
—_—
+
-
L 4
L 1 L 1
L T 1 1
0.01 0.1 1 10 100

Favours [placebo]

Favours [vaptans]



5.3 Overcorrection of serum sodium

vaptans placebo Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Fixed, 95% Cl M-H, Fixed, 95% CI
4.1.1 euvolemia
Abraham 2012_2 2 50 3 51 52.9% 0.67 [0.11, 4.17] =i
verbalis 2008 1 35 0 21 11.0% 1.87 [0.07, 48.00] &
Subtotal (95% ClI) 85 72 63.9% 0.87 [0.19, 4.09] —l——
Total events 3 3

Heterogeneity: Chi? = 0.29, df = 1 (P = 0.59); I? = 0%
Test for overall effect: Z =0.17 (P = 0.86)

4.1.2 euvolemia or hypervolemia

Ghali 2006 5 51 0 23 11.4% 5.56[0.29, 104.87) " g
Koren 2011 2 40 0 9 14.0%  1.23[0.05, 27.89) e

Wong 2003 T 83 0 11 10.7% 6.51[0.34,123.77] . »
Subtotal (95% Cl) 124 43 36.1% 4.16 [0.76, 22.73] ~eca————

Total events 14 0

Heterogeneity: Chi? = 0.71, df = 2 (P = 0.70); I? = 0%
Test for overall effect: Z=1.65 (P = 0.10)

Total (95% CI) 209 115 100.0% 2.06 [0.71, 5.94] g
Total events 17 3
Heterogeneity: Chi? = 2.59, df = 4 (P = 0.63); I = 0% ' y

Test for overall effect: Z = 1.34 (P = 0.18) 0'0: G L W 190
Test for subaroun differences: Chiz = 1.78. df =1 (P = 0.18). 12 = 43.7% Favours [vaptans]  Favours [placebo]




6. 2H QUE (Grade table)
6-1. All-cause mortality

Vaptans compared to placebo for all-cause mortality

Anticipated absolute effects* (95% ClI) Certainty of the

Relative effect | No of participants

Outcomes . evidence Comments
Risk with placebo | Risk with vaptans (95% Cl) (studies) (GRADE)

All-cause mortalit 70 per 1,000 29 per 1,000 OR 0.83 1087 POPO
y per (36 to 94) (050 to 1.38) (9 RCTs) Moderate®

All-cause mortality- 65 vor 1.000 29 per 1,000 OR 0.43 363 @DDO
euvolemia per. (10 to 81) 0.14 to0 1.27) (3 RCTs) Moderate®
Sﬂ;;ae“rzlea rz;)rta"ty_ by s 1ogg 71 P10 OR 099 724 PDDO
pert (42 10 122) (056 to 1.78) (6 RCTs) Moderate®

hypervolemia

* The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95%
Q).
Cl: confidence interval; OR: odds ratio

Explanations

a. wide confidential interval

b. low incidence, wide confidential interval
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6-2. Normalization of serum sodium

Vaptans compared to placebo for normalization of serum sodium

Anticipated absolute effects* (95% Cl) = Relative effect | No. of participants | Certainty of the evidence
Outcomes . . . . . Comments
Risk with placebo | Risk with vaptans (95% Cl) (studies) (GRADE)

serum sodium 165 per 1,000 564 per 1,000 OR 6.53 1117 DDDD
normalization ’ (487 to 638) (4.80 to 8.89) (11 RCTs) High
serum sodium 194 per 1,000 499 per 1,000 OR 4.15 363 DDDD
normalization - euvolemia ' (365 to 633) (2.40 to 7.20) (3 RCTs) High
rum sodium
:irlrjnalizse;cijol: - euvolemia 154 per 1,000 597 per 1,000 OR 812 754 PO
' (505 to 682) (5.59 to 11.80) (8 RCTs) High

or hypervolemia

6-3. overcorrection

Vaptans compared to placebo for overcorrection of serum sodium

Anticipated absolute effects* (95% CI) | Relative effect | No. of participants = Certainty of the evidence
Outcomes . . . . . Comments
Risk with placebo | Risk with vaptans (95% CI) (studies) (GRADE)
324 @DOO

overcorrection 26 per 1,000 52 per 1,000 OR 2.06
’ (19 to 137) (0.71 to 5.94) (5 RCTs) Low?®
overcorrection — euvolemia 42 per 1,000 36 per 1,000 OR 08/ 157 POOO
’ (8 to 151) (0.19 to 4.09) (2 RCTs) Moderate®
overcorrection — euvolemia 0 per 1,000 0 per 1,000 OR 4.16 167 dDOO
or hypervolemia ’ (0 to 0) (0.76 to 22.73) (3 RCTs) Low??

Explanations
a. attrition bias and reporting bias (Wong 2003)
b. wide confidential interval
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1. PRISMA flowchart

Identification

Searching for existing CPG - 2014 (n=5)
Records identified through databases searching (n= 286 )

+ Ovid-MEDLINE (n= 116)
. EMBASE (n= 136) - KMBASE (n= 17)
» Cochrane Library (n= 17)

Hand searching (n=8)

v

Records after duplicates removed (n= 216)

v

Screening

Records screened (h= 4+8+203 = 215)

Eligibili

Full-text articles assessed for eligibility (n= 16)

\ 4

Included

Studies included for synthesis (n= 3)

v

o N @ W

Records excluded by title and abstract
screening (n= 199 )

Records excluded according to selection
criteria (n= 13)
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1 2021.5.25. / Ovid MEDLINE

-

exp Hyponatremia/ OR (hyponatremia* OR hyponatraemia* OR
hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*).mp

limit 1 to yr="2012 —Current"

exp Inappropriate ADH Syndrome/ OR (Inappropriate ADH OR SIADH OR
(syndrome adj2 ADH) OR (inappropriate adj2 ADH) OR (antidiuretic adj2
hormone) OR schwartz bar?t?er syndrome OR (inappropriate adj2 vasopressin
adj2 secretion*) OR appropriate vasopressin secretion® OR (Na adj3
overcorrection) OR (Sodium adj3 overcorrection) OR (Natrium adj3
overcorrection*)).mp

exp Deamino Arginine Vasopressin/ OR (desmopressin OR (Deamino adj3
Vasopressin) OR (deamine adj3 Vasopressin) OR arginine vasopressin OR
(dextro* adj2 arginine*) OR (dextro adj3 vasopressin)).mp.

2 and 17 and 18

1 2021.5.25. / EMBASE

- z

Hyponatremia/exp OR (hyponatremia* OR hyponatraemia* OR
hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*):ab, i, kw

#1 AND (2012:py OR 2013:py OR 2014:py OR 2015:py OR 2016:py OR
2017:py OR 2018:py OR 2019:py OR 2020:py OR 2021:py)

‘inappropriate vasopressin secretion’/exp OR (‘Inappropriate ADH * OR SIADH
OR (syndrome NEAR/2 ADH) OR (inappropriate NEAR/2 ~ ADH) OR
(antidiuretic  NEAR/2 hormone) OR ‘schwartz bar?t?er syndrome’ OR
(inappropriate NEAR/2  vasopressin NEAR/2  secretion*) OR ‘appropriate
vasopressin secretion®” OR (Na NEAR/3 overcorrection) OR (Sodium NEAR/3
overcorrection) OR (Natrium NEAR/3 overcorrection®)):ab,ti,kw

‘argipressin[1 deamino)'/exp OR (desmopressin  OR (Deamino NEAR/3
Vasopressin) OR (deamine NEAR/3 Vasopressin) OR ‘arginine vasopressin’
OR (dextro* NEAR/2 arginine*) OR (dextro NEAR/3 vasopressin)):ab,ti,kw

#2 and #17 and #18

#27 AND C(article'/it OR ‘article in press'/it OR 'review/it OR 'short survey'/it)



Al 2021.5. 25. / Cochrane Library (CENTRAL)

1

2
P-9 17
-9 18
KQ9 27

[mh Hyponatremia] OR (hyponatremia* OR hyponatraemia* OR
hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*):ab,ti,kw

limit 1 to yr="2012 —Current"

[mh “Inappropriate ADH Syndrome”] OR (“Inappropriate ADH” OR SIADH OR
(syndrome NEAR/2 ADH) OR (inappropriate NEAR/2 ADH) OR (antidiuretic
NEAR/2 hormone) OR “schwartz bar?t?er syndrome” OR (inappropriate
NEAR/2 vasopressin  NEAR/2 secretion®) OR “appropriate vasopressin
secretion” OR (Na NEAR/3 overcorrection) OR (Sodium NEAR/3
overcorrection) OR (Natrium NEAR/3 overcorrection*))

[mh “Deamino Arginine Vasopressin”] OR (desmopressin OR (Deamino
NEAR/3 Vasopressin) OR (deamine NEAR/3 Vasopressin) OR arginine
vasopressin OR (dextro* NEAR/2 arginine*) OR(dextro NEAR/3 vasopressin))

#2 and #17 and #18 (Trials)

ZAel: 2021.5.25. / Cochrane Library (CENTRAL)

=1 2
9
KQ4 10
1
12
13
KQ9 21

((((ALL=hyponatraemia] OR [ALL=hyponatriaemia]) OR [ALL=hyposodiumemia])
OR [ALL=alcohol drink]) OR [ALL=hyponatriemia])

(((ALL=uric acid] OR [AlLL=urate]) OR [ALL=urea]) AND [ALL=fraction
excretion])

((((ALL=Saline] OR [ALL=hypertonic]) OR [ALL=crystalloid]) OR [ALL=isotonic])
OR [ALL=sodium]) OR [ALL=natrium]) OR [ALL=NaCL])

1 AND 8 AND 9

[ALL=adolescent] OR [ALL=child] OR [ALL=children] OR [ALL=infant] OR
[ALL=school] OR [ALL=preschool]

(((([ALL=Saline] OR [ALL=hypertonic]) OR [ALL=crystalloid]) OR [ALL=
isotonic]) OR [ALL=sodium]) OR [ALL=natrium]) OR [ALL=NaCL])

(((((ALL=treatment] OR [ALL=correction]) OR [ALL=infusion]) OR [ALL=solution])
OR [ALL=intravenous]) OR [ALL=bolus])

((IALL=Inappropriate ADH] OR [ALL=inappropriate vasopressin]) OR [ALL=
Sodium overcorrection]) OR [ALL=Natrium overcorrection])

1692

1401

445

1556

17

971

16

15083

54836

15083

149043

17
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3. ZHE

Total

We identified 1,450 admissions with severe hyponatremia; DDAVP
was administered in 254 (17.5%). Although DDAVP reduced the
rate of change of plasma sodium, fewer patients in the DDAVP
group achieved safe correction (174 of 251 [69.3%) vs 970 of 1164
[83.3%])): this result was driven largely by overcorrection occurring
before DDAVP administration in the rescue group. Among patients
MacMillan Cohort 1450 3 ways to use DDAVP (254): No DDAVP receiving DDAVP, most received it according to a reactive strategy,
(2018) (retrospective) rescue, reactive, proactive (1196) whereby DDAVP was given after a change in plasma sodium within
correction limits (174 of 254 [68.5%]). Suspected osmotic
demyelination syndrome was identified in 4 of 1450 admissions
(0.28%). There was lower mortality in the DDAVP group (3.9% vs
9.4%), although this is likely affected by confounding. Length of
stay in hospital was longer in those who received DDAVP
according to a proactive strategy.

Six patients (group 1) were given desmopressin acetate after the
24-h limit of 12 mmol/L had already been reached or exceeded:
DDAVP use in | correction was prevented from exceeding the 48-h limit of 18

rescue of mmol/L in five of the six. Fourteen patients (group 2) were given
Perianayagam Cohort DDAVP use in anticipation of _ / _ . L P (group .) g
, 20 _ overcorrection | desmopressin acetate in anticipation of overcorrection after the
(2008) (retrospective) overcorrection (14) _ _ _
(6) plasma sodium concentration had increased by 1 to 12 mmol/L. In

all 14 patients who were treated with desmopressin acetate as a
preventive measure, correction was prevented from exceeding
either the 24— or 48-h limits. After desmopressin acetate was



Total

administered, the plasma sodium concentration of 14 of the 20
patients fell by 2 to 9 mmol/L. In all six group 1 patients and in
five of the group 2 patients, the plasma sodium concentration was
actively lowered again by the concurrent administration of
desmopressin acetate and 5% dextrose in water, no serious
adverse consequences from this maneuver were observed.
Twenty-eight patients were identified, with baseline mean [Na]s of
112.7 + 6.6 mmol/L versus 117 * 4.3mmol/L (p=0.06) in those
receiving (n=16) and not receiving DDAVP (n=12), respectively. The
DDAVP group had a more rapid [Nals correction on the first day
compared with those not receiving DDAVP, 7.7 + 3.8 mmol/L/d
versus 5.1 = 2.0 mmol/L/d (p=0.04). On the second day, there
Cohort 28 3 ways to use DDAVP (254): No DDAVP (12) was a similar rate of [Na]s correction between groups: 1.3 + 4.3
(retrospective) rescue, reactive, prophylatic mmol/L/d versus 2.6 + 3.2 mmol/L/d (p=0.39), respectively.
Overall, there was no difference in [Na]s correction after 48 hours
between those who received DDAVP and those who did not: 121.7
+ 7.5 mmol/L versus 124.8 = 5.7 mmol/L (p=0.24). Patients who
had experienced an overcorrection were successfully treated with
DDAVP (n=b), so that no patient had an ongoing overcorrection by
48 hours.

3 Ward (2018)

DDAVP, desmopressin
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5. Forest plots

5.1. DDAVP (proactive, reactive) vs No DDAVP

5.1.1 Overcorrection

DDAVP{proactive,reactive) No DDAVP Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% CI M-H, Fixed, 95% CI ABCDETFGH
Macillan 2018 27 202 276 1195 00.2%  0.84 [0.60,1.18] [T T T X T
YWard 2018 3 14 0 12  08% B07[0.34, 106.85) r @000 700
Total (95% CI) 216 1208 100.0%  0.88 [0.63, 1.23] L 3
Total events 35 226
ey 1151 (=107 5 T

e - Mo DDAVP DDAVP(proactive reactive)

5.1.2 Osmotic demyelination syndrome

DDAVP({proactive,reactive) No DDAVP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% Cl M-H, Fixed, 95% CI ABCDEFGH
Ward 2018 0 14 o 12 Mot estimable eeee?7200
MacMillan 2018 1 202 1 1196 100.0% 5.92[0.37,84.28] ——— CTTTERY T
Total (95% CI) 216 1208 100.0% 5.92 [0.37, 94.28] —
Total events 1 1
Heterageneity: Mot applicable 'IZI.EIEI1 IZIT1 ] 1'D 1DEIEI'

Testfor overall effect £2=1.26 (P =021} No DDAVP DDAVP(proactive reactive)



5.2 DDAVP (proactive, reactive) vs DDAVP (rescue)

5.2.1 Osmotic demyelination syndrome

DDAVP(proactive,reactive)  DDAVP{rescue) Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI ABCDETFGH
MacMillan 2018 1 202 1 46 1000%  0.22[0.01, 2.57] [T TTERYT]
Ward 2018 0 14 0 2 Mot estimable eeee 100
Total {95% CI) 216 48 100.0% 0.23[0.01,3.57] e ——
Total events 1 1
ostfor overalofert 7o 108 (= 0.29) ot o1 10100
T - DDAVP(rescue) DDAVP(proactive reactive)
5.2.2 Survival to discharge
DDAVP(proactive,reactive] DDAVP(rescue) Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI ABCDEFGH
Machillan 2018 193 2072 45 46 89.2%  0.98[0.93, 1.07 [ITITERN T ]
Perianayagam 2008 13 14 B E 10.8%  0.07[0.74,1.726] — ee:02200
Total (95% CI) 216 52 100.0%  0.98[0.92,1.03] {
Total evants 206 51
Heterogeneity: Chi*=0.00, df=1 (P =0.958); F= 0% '0.1 sz EI!S ] ﬁ 1IZI'

Test for overall effect: £= 0.87 (P = 0.33)

DDAVP(rescue) DDAYP(proactive reactive)



5.3 DDAVP (rescue) vs No DDAVP

5.3.1 Osmotic demyelination syndrome

DDAVP (rescue) No DDAVP Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI ABCDETFGH
Machillan 2018 1 45 2 1106 100.0% 13.00[1.20,140.70] | . 1l 1T EEY T
Ward 2018 0 2 o1z Mot estimable a8 08
Total (95% CI) 48 1208 100.0% 13.00 [1.20, 140.79] ——

Total events 1 2

o o

estfor overall effect Z=2.11 (F = 0.03) No DDAVP DDAVP (rescue)

5.4 DDAVP (all) vs No DDAVP

5.4.1 Osmotic demyelination syndrome

DDAVP{alll  No DDAVP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% CI ABCDETFGH
Machillan 2018 2 254 2 1196 100.0%  4.71 [0.67, 33.27] — [ TTITTI EEXL T
Ward 2018 0 16 o 12 Mot estimable L L L Bl 1
Total {95% CI) 270 1208 100.0% 4.71 [0.67, 33.27] —re———
Total events 2 2
Heterogeneity: Mot applicahle 'IZI.III1 IIIT1 ] 1'0 'IIIII:I'

Test far overall effect £=1.59 |:P= 0.1 2} Mo DDAVE DDAVF'[E”}



5.4.2 Survival to discharge

DDAVP{all) No DDAVP
Study or Subaroup Events Total Events Total

Risk Ratio

Weinht M-H, Fixed, 95% Cl

Risk Ratio
M-H, Fixed, 95% Cl

Machlillan 2018 Zz44 254 1084 11496
Ward 2018 14 16 11 12
Total (95% CI) 270 1208
Total events 258 10945

Heterogeneity: ChifF= 067, df=1 {(P=0.41); F= 0%
Test for overall effect £=3.49 (P = 0.0003)

DDAVP, desmopressin

96.3%
3.2%

100.0%

1.06 [1.03,1.09]
0.95[0.74,1.23]

1.06 [1.02, 1.09]

o102z 05 1 2
DDAVP(all) DDAVP



6. 2/ Q%UE (Grade table)

6-1. DDAVP (proactive, reactive) vs No DDAVP

Certainty assessment No. of patients Effect
DDAVP .
o of Study design RiSKof Inconsistency | Indirectness | Imprecision Other (proactive Relative | Absolute | Certainty  Importance
studies ¥ . bias ¥ P considerations i o (95% CI) | (95% CI)
reactive)
overcorrection
2 observational not not serious  not serious not serious none 35/216 0.0% RR 0.88 0 fewer ©OOO IMPORTANT
studies serious (16.2%) (0.63 to  per 1,000 Very low
1.23) (from 0
fewer to
0 fewer)
osmotic demyelination syndrome
2 observational not not serious  not serious not serious none 1/216 0.0% RR 592 0 fewer ©OOO CRITICAL
studies serious (0.5%) (037 to  per 1,000 Very low
94.28) (from 0
fewer to
0 fewer)

Cl: confidence interval; RR: risk ratio



6-2. DDAVP (proactive, reactive) vs DDAVP (rescue)

Certainty assessment No. of patients

DDAVP

No. of Other D]D)A\V/ o Relative

(proactive,
reactive)

.| Study design Inconsistency | Indirectness | Imprecision ) .
studies considerations

osmotic demyelination syndrome

2 observational not not serious not serious not serious none 1/216 1/48 RR 0.23
studies serious (0.5%) (2.1%) (0.01 to
3.57)
survival
2 observational not not serious  not serious not serious none 206/216  51/52 RR 0.98
studies serious (95.4%) (98.1%) 0.92 to
1.03)

Cl: confidence interval; RR: risk ratio

(rescue) | (95% CI)

Absolute
(95% ClI)

16 fewer
per 1,000
(from 21
fewer to
54 more)

20 fewer
per 1,000
(from 78
fewer to
29 more)

Certainty

000

Very low

o000

Very low

Importance

CRITICAL

IMPORTANT



6-3. DDAVP (rescue) vs No DDAVP

Certainty assessment No. of patients Effect

No. of Risk of Other DDAVP No Relative | Absolute | Certainty | Importance

Study design Inconsistency | Indirectness | Imprecision

studies bias considerations | (rescue) | DDAVP | (95% CI) | (95% CI)

osmotic demyelination syndrome

2 observational not not serious  not serious not serious none 1/48 0.0% RR 13.00 0 fewer per ©OOO CRITICAL
studies serious (2.1%) (1.20 to 1,000 Very low
140.79) (from 0
fewer to 0
fewer)

Cl: confidence interval; RR: risk ratio



6-4. DDAVP (all) vs No DDAVP

Certainty assessment

No. of patlents

Ef'fect

Relative

Absolute

No. of Other DDAVP
. Study design Inconsistency | Indirectness | Imprecision No DDAVP
studies considerations (all)

osmotic demyelination syndrome

2 observational not not serious  not serious
studies serious

Survival to discharge

2 observational not not serious  not serious
studies serious

DDAVP: desmopressin, Cl: confidence interval; RR: risk ratio

not serious none

not serious none

2/270
(0.7%)

258/270
(95.6%)

0.0%

(95% CI)

RR 4.71
(0.67 to
33.27)

1095/1208 RR 1.06

(90.6%)

(1.02 to
1.09)

(95% ClI)

0 fewer ©0OO0O CRITICAL
per 1,000 Very low

(from 0

fewer to 0

fewer)

54 more 00O
per 1,000 Very low
(from 18

more to 82

more)

IMPORTANT
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1. PRISMA flowchart

Identification

Records identified through databases searching (n=72)
+ Ovid-MEDLINE (n= 20)

+ EMBASE (n= 23) » KMBASE (n= 16)

+ Cochrane Library (n= 13)

Hand searching (n=9)

v

Records after duplicates removed (n= 66 )
Hand searching (n=9)

v

Screening

Records screened (n=75)

. .

Eligibility

Full-text articles assessed for eligibility (n=13)

Y

Included

Studies included for synthesis (n=0)

2

2021.5.25. / Ovid MEDLINE

\ 4

Records excluded by title and abstract
screening (n=62)

o N o ow»

Records excluded according to selection
criteria (n=13)

PN EES BHEAE (HHo2 X 2 F2
(n=3)
YRR 28 S AIBER 2 dR(n=8)
CHYEE DY HUSToL AR H2 B2
(n=3)
O: S MM ES, AILE S/t 2057 g2
32 (n=0)
gof =& =017t ot E=2 (n=0)
508 ANE E2n=0)
BRI 27tSE 2 (h=0)

Qlzttieol ot A2 (n=0)

P

KQ8

exp Hyponatremia/ OR (hyponatremia* OR hyponatraemia* OR

1 hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*).mp 13581
2 limit 1 to yr="2012 -Current" 4236
15 exp Intracranial Hemorrhages/ OR Stroke/ OR (subarachnoid hemorrhage OR 388586
brain hemorrhage OR cerebral hemorrhage OR stroke OR brain injury).mp
((Saline OR hypertonic OR crystalloid OR isotonic OR sodium OR natrium OR
16 NaClL) adj2 (treat* OR correction* OR infusion OR solution OR intravenous 61290
OR bolus) OR loop diuretic* OR Sodium Chloride OR Dietary OR Demeclocycline
OR Chloride Symporter Inhibitor®).tw.
25 2 and 15 and 16 20

t




AU 2021.6.25. / EMBASE

T N Y

B ] Hyponatremia/exp OR (hyponatremia* OR hyponatraemia* OR 35682
hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*):ab,ti,kw

#1 AND (2012:py OR 2013:py OR 2014:py OR 2015:py OR 2016:py OR
2017:py OR 2018:py OR 2019:py OR 2020:py OR 2021:py)

'brain hemorrhage'/exp OR 'cerebrovascular accident’/exp OR (‘subarachnoid
P-8 15 hemorrhage’ OR ‘brain hemorrhage’ OR ‘cerebral hemorrhage’ OR stroke OR = 711221
‘brain injury’):ab,ti,kw

((Saline OR hypertonic OR crystalloid OR isotonic OR sodium OR natrium OR
NaCL) NEAR/2 (treat* OR correction® OR infusion OR solution OR
intravenous OR bolus) OR ‘loop diuretic® OR Sodium Chloride OR Dietary
OR Demeclocycline OR ‘Chloride Symporter Inhibitor*’):ab,ti,kw

KQ8 26  #2 and #15 and #16 34
KQ8 35  #26 AND (article'/it OR ‘article in press'/it OR 'review'/it OR 'short survey'/it) 23

18533

379988

Al 2021.6.25. / Cochrane Library (CENTRAL)

| oew @ zuam
[mh Hyponatremia] OR (hyponatremia* OR hyponatraemia* OR 1692
hyponatriaemia* OR hyposodiumemia* OR hyponatriemia*):ab, i, kw
2 limit 1 to yr="2012 -Current" 1401
[mh “Intracranial Hemorrhages’] OR [mh Stroke] OR (“subarachnoid
P-8 15 hemorrhage” OR “brain hemorrhage” OR “cerebral hemorrhage” OR stroke = 79588
OR “prain injury”)
((Saline OR hypertonic OR crystalloid OR isotonic OR sodium OR natrium OR
NaCL) NEAR/2 (treat* OR correction* OR infusion OR solution OR

P 1

-8 16 73006
intravenous OR bolus) OR “loop diuretic*” OR “Sodium Chloride” OR Dietary
OR Demeclocycline OR Chloride Symporter Inhibitor*)

KQ8 26 #2 and #15 and #16 (Trials) 13

AU 2021.5.26. / KMBASE

T N Y

B (((ALL=hyponatraemia] OR [ALL=hyponatriaemia]) OR [ALL=hyposodiumemia]) 971
OR [ALL=alcohol drink]) OR [ALL=hyponatriemia])

KQ8 20 1 AND 20 16
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Mean serum sodium levels at 24 hours did not differ between the groups
: Friedman RCT 110 54 56 (140.5 [2.7] vs 139.6 [2.7] mEg/L, respectively; 95% Cl of the difference, —
(2015) 0.22-2.02mEqg/L; p=0.14). Two patients in the hypotonic group developed

hyponatremia, 1 in each group developed hypernatremia.

Fewer patients given Na140 than those given Na77 developed hyponatremia
(12 patients [4%] vs 35 [11%]: odds ratio [OR] 0-31, 95% CI 0-16-0-61;

) McNab RCT 641 319 399 p=0-001). no patients developed symptomatic hyponatremia. The occurrence of
(2015) hypernatremia was similar in the two groups: 14 (4%) participants developed
hypernatremia in the Na140 group, compared with 18 (6%) in the Na77 group
(OR 0-80, 95% CI 0-39-1-65; p=0-5b).
Nine (15 %) children in the isotonic group and 29 (48 %) in the hypotonic group
3 Ramanathan RCT 119 59 50 developed hyponatremia during the study period, (p{0.001) with a relative risk
(2016) being 3.16 (95% CI 1.64-6.09). No child in either group developed
hypernatremia.
Re Adjusted for age, weight and hyponatremia incidence at admission, patients
4 (2O1y1) RCT 125 63 62 receiving hypotonic fluids increased the risk of hyponatremia by 5.8-fold (CI:
2.4-14.0) during the study period (p{0.001).
Shamin At 24 hours, hyponatremia was noted in 7 (24%) patients in the isotonic and
5 RCT 60 30 30 16 (55%) in hypotonic group (p=0.031). Hypernatremia was noted at 48 hours
(2014) _
in 3 IF (p=0.27).
Pemde The risk of developing hyponatremia was nearly 6% (95 % confidence interval

6 (0015) RCT 82 28 b4 (Cl) 1.6-26) to 8.5 (95 % Cl 2.16-33.39) times more in patients who received
hypotonic saline compared to those who received isotonic saline. Only one
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233

84

79

258
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42

39

128

58
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42

40

130

56

patient who received isotonic saline developed hypernatremia (serum
sodium=153 mmol/L) during the study period of 24h.

NaCl 0.9% (n=130): serum Na increased by 2.91 (+3.9) mmol/L at 24 h
(p€0.01); 2% patients had Na higher than 150 mmol/L. NaCl 0.45% (n=103):
serum Na did not display statistically significant changes. Fifteen percent of the
patients had Na < 135 mmol/L at 24 h.

Proportion of neonates developing hyponatremia after 8 h was higher in
hypotonic fluid group as compared to isotonic fluid group (48.8% vs. 10.5%,
p¢0.001). However, a larger proportion in isotonic fluid group developed
hypernatremia (39.5% vs. 12.2%, p<0.001).

In the 0.45% saline group, seven patients (18%) became hyponatremic (Na
{135 mmol/l) at 16-18 h postoperatively; in the Hartmann’s group no patient
became hyponatremic (p=0.01). No child in either fluid group became
hypernatremic.

Hypotonic fluid significantly increased the risk of hyponatremia, compared with
isotonic fluid (40.8% vs 22.7%; relative risk: 1.82 [95% confidence interval:
1.21-2.74]; p=0.004). Isotonic fluid did not increase the risk of hypernatremia
(relative risk: 1.30 [95% confidence interval:0.30 -5.59]; p=0.722).

We observed that 14.3% (8/56) of the children administered 0.18% saline in
5% dextrose at the standard maintenance rate developed hyponatremia
compared with 1.72% of the children in 0.9% saline in 5% dextrose at the
standard maintenance rate. There was no significant difference in the incidence
of hypernatremia (p=0.59)
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Mantanana At 24 hours, the percentage of hyponatremia in the hypotonic group was
12 RCT 122 59 63 . . .
(2008) 20.6% as opposed to 5.1% in the isotonic group (p=0.02).
Neville There was no difference in the incidence of hyponatremia at 24 hours
13 (2010) RCT 62 31 31 comparing the groups (p=0.64). Plasma sodium concentration rose by > 5
mmol/L in 7/62 in the NS groups (3/31), but none of the N/2 groups (p=0.05)
At 24 hours, 12.4% (n=18) of the isotonic group had developed hyponatremia
1 Torres RCT 204 143 151 compared with 46.1% .(n=71) of thg hypotonic grgup (p€0.001). No patient
(2019 developed hypernatremia (serum sodium concentrations 150 mEg/L) or other
adverse outcomes.
Incidence of hyponatremia at 24 h of hospitalization was comparable between
Bagri normal saline and half saline group, 3(4%) vs. 6(8%) cases, respectively; p
15 (20?9) RCT 150 75 75 value 0.494. A total of 4 children in the study population developed

hypernatremia at 24 h, one in half saline group with a value of 150.1 mEg/L
and 3 in normal saline group with highest value of 161 mEg/L.

The incidence of hyponatremia at 24 h in children receiving half normal saline
Kumar was higher than in those receiving normal saline, the difference was not
16 (2020) RCT 168 84 84 statistically significant (14.3 vs 6%; RR 2.6; 95% Cl 0.9-7.8; p=0.07). There was
no significant difference in the incidence of hypernatremia between two groups
(RR 0.7: 95% Cl 0.16-3.3).

Three patients in the hypotonic group developed hyponatremia and none in

Dathan isotonic group at 24 h (RR=0.13; 95% CI=0.007-2.485; p=0.106). Fourteen
17 RCT 60 31 29 o . . . .
(2021) neonates developed hypernatremia in the isotonic group and one in hypotonic

group at 24 h (RR=13.09; 95% Cl=1.83-93.4; p<0.001).



o utrer oa) Toa (0 Camparion 0

18

19

20

21

Lehtiranta
(2021)

Chromek
(2021)

Tuzun
(2020)

Velasco
(2018)

RCT

Retrospective
consecutive
time series
intervention

study

Cohort
(retrospective)

Cohort
(retrospective)

614

1453

108

m

308

807

51

43

306

646

57

68

The occurrence of mild hyponatremia did not differ between children receiving
isotonic fluid therapy (7 of 308 patients, 2.3%) and children receiving
moderately hypotonic fluid therapy (11 of 306 patients, 3.6%) (difference, -
1.3%; 95% Cl, -4.3 to 1.5; p=0.33). Hypernatremia developed in 4 patients
(1.3%) receiving isotonic fluid therapy and in none of those receiving
moderately hypotonic fluid therapy (95% CI of the difference, 0.05%-3.3%;
p=0.04).

Overall, the change from hypotonic to isotonic intravenous maintenance fluid
therapy was associated with a decreased prevalence of hyponatremia from
29% to 22% (adjusted OR 0.65 (0.51-0.82)) without a significantly increased
odds or hypernatremia (from 3.4% to 4.3%, adjusted OR 1.2 (0.71-2.1)).
Hyponatremia <130mmol/L decreased from 6.2% to 2.6%, and hyponatremia
125mmol/L decreased from 2.0% to 0.5%.

The hypotonic fluid group showed a greater ApNa compared to the isotonic
group (0.48 + 0.28 vs. 0.27 + 0.21 meqg/L/h, p=0.001). The risk of experiencing
unsafe plasma Na decrease in the hypotonic fluid group (ApNa >0.5 meg/L/h)
was higher than the isotonic fluid group (OR: 8.46; 95% Cl: 2.3-30.06).

Among the patients who received hypotonic solutions, 28 (41.2%) developed
hyponatremia, which was moderate (Na <130 mEg/Kg) in 11 cases, compared
with 8 children (18.6%) who received isotonic solutions, with only one case of
moderate hyponatremia (p=0.027). No cases of hypernatremia were recorded.
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4-1. ROB for RCT
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4-2. RoBANS 2.0 for non-RCT
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4-3. AMSTAR for systematic review
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5. 2H Q2H (Grade table)

5-1. Children (= 1month)- RCT

Certainty assessment No. of patients Effect

Study | Risk of Relative | Absolute | Certainty | Importance

Inconsistency | Indirectness | Imprecision | Other considerations | Isotonic | Hypotonic

design bias (95% CI) | (95% CI)

Risk of hypernatremia

16 randomised not not serious  not serious  serious® none 60/1607 36/1623 OR 1.67 14 more @®PPO CRITICAL
trials serious (3.7%) (2.2%) (0.92 to per 1,000 Moderate
3.04) (from 2
fewer to
42 more)

Risk of hyponatremia

16 randomised not not serious  not serious not serious none 117/1608 301/1623 OR 0.32 118 fewer @ODD CRITICAL
trials serious (7.3%) (185%)  (0.24 to per 1,000 High
0.43) (from 134
fewer to

96 fewer)



5-2. Children (non—-RCT)

Certainty assessment

No. of

Hyponatremia (<135mmol/L)

2 observational not not serious

studies serious

Moderate hyponatremia (<130mmol/L)

2 observational not not serious
studies serious

Hypernatremia

2 observational not not serious
studies serious

not serious

not serious

not serious

not serious none

not serious strong association

serious’

none

No. of patlents

183/850 218/714

(21.5%)

22/850
(2.6%)

35/850
4.1%)

(30.5%)

51/714
(7.1%)

23/714
(3.2%)

Relative

(95% ClI)

OR 0.54
(0.28 to
1.02)

RR 0.38
0.22 to
0.62)

OR 1.25
(0.73 to
2.13)

Ef'fect
Absolute | Certainty | Importance
(95% CI)

114 fewer @®OO  CRITICAL
per 1,000 Low

(from 196

fewer to

4 more)

44 fewer @DDO CRITICAL
per 1,000 Moderate

(from 56

fewer to

27 fewer)

8 more  @OOO CRITICAL
per 1,000 Very low

(from 8

fewer to

34 more)



5-3. Neonate (RCT)

Certainty assessment No. of patients Effect

No. of Study | Risk of Relative | Absolute = Certainty | Importance

Inconsistency | Indirectness | Imprecision | Other considerations | Isotonic | Hypotonic

studies | design bias (95% CI) | (95% CI)

Risk of hyponatremia

2 randomised not not serious  not serious  serious® none 3/73 21/71 OR 0.11 252 fewer @@DO CRITICAL
trials serious (4.1%) (29.6%) (0.03 to per 1,000 Moderate
0.35) (from 283
fewer to
168 fewer)

risk of hypernatremia

2 randomised not not serious  not serious  serious? none 28/73  5/71 OR 824 314 more @@®O CRITICAL
trials serious (38.4%) (7.0%) (1.84 to  per 1,000 Moderate
36.91) (from 52
more to

666 more)



6. Forest plots

6-1. RCTs for children

A. Development of hyponatremia during maintenance fluid therapy

Isotonic Hypotonic Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup __ Events Total Events Total Weiaht M-H. Random. 95% CI M-H, Random, 95% CI
Almeida 2015 7130 10 103 6.9% 0.53[0.19, 1.44] — T
Bagri 2019 375 B 75 37% 0.48[0.12,1.99] —
Choong 2011 28 128 53 130 17.3% 0.43[0.25, 0.73] ——
Coulthard 2012 o 39 740 1.0% 0.06[000,1.03 ¥
Friedrman 2015 0 54 2 86 0.9% 0.20 (001, 4.26] 4
Kannan 2010 FAT: 14 56 TF.0% 0.41 015, 1.11] —
Kurnar 2020 5 g4 12 84 B0% 0.38[0.13,1.13] "
Lehtiranta 5 2021 7308 11 306 7.4% 0.62 [0.24, 1.63] — T
Mchab 2015 13 314 I/ 377 13.4% 0.35[0.18, 0.67] —
Montanana 2008 3 A9 13 63 43% 0.21 [0.0B, 0.77] _—
Meville 2010 4 3 431 34% 1.00[0.23, 4.47] S
Pernde 2015 228 24 54 32% 007 [0, 031 —————
Rarnanathan 2016 2 59 & B0 2.9% 0.32 [0.06, 1.63] —
Rey 2011 1 B3 8 B2 1.8% 011 [0.01, 0.90]
Sharnin 2014 16 30 2\ 3 51% 0.22 [0.07, 0.76] R
Torres 2019 18 143 BE 151 156% 0.19[0.10, 0.33] —_
Total (95% CI) 1608 1623 100.0% 0.32 [0.24, 0.43] *
Total events 17 am
Heterogeneity: Tau®= 0.05; Chif=17.54, df=15 (P=0.29); F= 14% In o n=1 } 1’0 mul

Testfor overall effect: Z= 7.68 (P = 0.00001)

Isotonic Hypotonic

B. Development of hypernatremia during maintenance fluid therapy

Isotonic Hypotonic Odds Ratio Odds Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI ABCDEFTF
Almeida 2014 14 130 2103 1M0% B.09 [1.35, 27 46] B
Bagri 20149 3 ¥h 1 TE O AT% 308 1[0.31,30.34]
Choong 2011 4 128 A 130 128% 0.81[0.21, 3.07]
Coulthard 2012 a 39 i} 40 Mot estimable
Friedman 2015 1 54 1 A6 4.0% 1.04 [0.06,17.02]
Kannan 2010 10 58 2 a6 10.4% 563 [1.17, 26.86]
kumar 2020 3 g4 4 a4 10.7% 0.74[0.16, 3.43]
Lehtiranta 5 2021 4 308 0 306 3.7% 906 [0.49, 168.949]
Mehab 20145 14 34 18 322 237% 0.78[0.38, 1.549]
Montanana 2008 1 58 1 A3 41% 1.09[0.07,17.80]
Meville 2010 1 31 a Kl 3% 310[012,79.04]
Femde 2015 a 28 i} 54 Mot estimable
Ramanathan 2016 a 59 i} <] Mot estimable
Rey 2011 2 53 2 G2 T.2% 098013 7.21]
Shamin 2014 3 30 a 0 6% V.TE[0.38,157.14]
Torres 2019 o 143 o153 Mot estimable
Total (95% Cl) 1607 1623 100.0% 1.67 [0.92, 3.04]
Total events B0 36

Heterogeneity: Tau®=0.26; Chi*=14. 77, di=11 (P=019; F= 26%
Test for overall effect: Z=1.69 (P =0.09)

1
01 1 10
Hypotonic  Isotonic



6-2. Non—-RCTs for children

A. Development of hyponatremia during maintenance fluid therapy

Isotonic Hypotonic Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup  Events Totfal Events Total Weight M-H, Random. 95% Cl M-H, Random, 95% Cl ABCDEFGH
Chrome 2021 175 @07 190 G4E  B9.T% 0.66 [0.52, 0.84] [ | [T TTTTITT
velasco 2018 5 43 2% B3 3I0.3% 0.33[0.13, 0.51] —— e 0000e
Total (95% CI) 850 714 100.0% 0.54 [0.28, 1.02] <
Total events 183 218
Heterogeneity; Tau®= 0.14; Chi*=2.21, df= 1 (P=0.14); F= 55% b f ' ; |

o ~ 001 0 i 10 100
Testfor overall effect: £=1.91 (P = 0.08) Isatonic Hypotonic

B. Development of hypernatremia during maintenance fluid therapy

Isotonic Hypotonic Odds Ratio Odds Ratio Risk of Bias

Study or Subaroup  Events Total Events Total Weight M-H. Fixed, 95% Cl M-H, Fixed, 95% Cl ABCDEFGH
Chrome 2021 35 807 27 B46  953%  1.28[0.75, 2.21] l [ITITTTTT]
Velasco 2018 0 4z 1 BB 47% 052[0.02,12.99 200000
Total {95% CI) 850 714 100.0%  1.25[0.73, 2.13]
Total events 35 23
Heterogeneity: Chi*= 0.30, df= 1 (F = 0.58); F= 0% f f f f |

o N 0ol 01 1 10 100
Test for overall effect Z=082 (F=0.41) Hypotonic Isotonic

6-3. RCT for neonate

A. Development of hyponatremia during maintenance fluid therapy

Isotonic Hypotonic Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H. Random, 95% Cl M-H. Random, 95% CI ABCDEF
Balasubramanian K 2012 3 42 18 42 83.8% 040 [0.03, 0.39] —— [T TTTT]
Danathan 2020 T 3 29 1B.2% 012[0.01,243 ——*—— LT L LT
Total (95% CI) 73 71 100.0% 0.11 [0.03, 0.35] -~
Tatal everts 3 21
Heterogenaity: Tau®= 0.00; Chi#=0.01, df=1 (P=0.92); F= 0% f f f t

o ~ noos 0 10 200
Testfor averall effect: 2= 3.64 {P = 0.0003) Isatonic  Hypotonic

B. Development of hypernatremia during maintenance fluid therapy

Isotonic Hypotonic 0Odds Ratio 0Odds Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 85% Cl ABCDEF
Balasubramanian K 2012 14 42 4 47 B53% 475[1.41,15.99] —— [T TTTT]
Danathan 2020 14 3 120 348%  2306[2.78,191.41] —a— 9090000
Total (95% CI) 73 71 100.0%  8.24[1.84, 36.91] —
Total events 28 ]
Heterogeneity: Tau*=0.42; Chi*=1.67 df=1 (P=020); F=40% IIJ.D'I IJ!1 ] 1'0 1DDI

Testfor overall effect 2= 2.76 (F = 0.008) Hypotonic Isotonic



=l

Ef= 2|0l
18 32
ol Xz X|

4

o

[S:

=

=

&

—

—

=20
|:|6|_
et

s
=0 M
g!

<]
[y

(o]

.I

7t O|F0{X[= HAHOAM KL

to] =2

P45

=

=

=2 42K

M
el BEA, ME RIE e

o]

D2EZS M3

AEXIZ O ==
3|0 02| 2 9

=<

=

=
S

g

oM BEI(OS S2IEhOl BT LioIM SHAIES of

NN

[

%=}
a

[E

.|

L= Xz X|F
HIO X
C—
N
oM

o

1)

N

a| 7+ &t
i |

=<

x2912

Ol

= Xg X|

o

H

[

AR &

1]
!

off

[3)

M50 Y2 MEIHS0| 201 0f

(feedback)=

K4
7l

/7|

Ct.

¥

7t 9J7AS HI0IS0] JHUE O H0ICt. 92 AH|Xt

__On_

=

f

i L7 FIX

Mo

oz 7}

X~
A

11

Of XA AEERH O

I.

L =
= o

H

Az

___A_”_
ol

= XA
2 F= 0N ZitE

K
o

t

[}

| XIZ 2AH7|
0t Tz X

LT |
=

X
104 3-5E0ICt 37 1HOR2 A=

(¢}

=

§

O
[

oI,

9]

X+ HIAO
S

=

<]

Cf. +37H

12 1

HIR2 2 2719 HHOIES 1
THA
O

=
[

=13
=
P

0] THO|Ct 7H
ESI XIZ 710|E2Q

.l

eSS

=

T2 7|8OZ 17| IR0 ZLY

GOl

i



ZiE XIE JHECl JHSXI28 JHEe =88

= NUHEEES Tz A2 tekigsts] X0 2sto 0|F0T
OIOITt IHEX|HE RlZ X|RIO] EO|Lt X2 K& JHLDFH| AFAQI e AXIMOl HekS F=X| UL

—L L L

OlsH&=2el At 2t

WEAH= BE FgHE2 WX, Bl MY Ol JF EARTE =2lot/| ?lo Tz AIE 7HEO

ZH0op| Tof| OfatiefE S/HME oL, 2 PIESS OohieA &34 3 H/Htels 85 59 2t
X

He XE ST AE0E OlshyE HeS Tl 2i216t0] B30| gigS =RIskI.

ZIg XI& 2HSHE 2 S22

0] Tz XIF2 Holdnt H2ES =017] ¢l =2 HES H2 Q=S MEGHH = Ao &4 A8
= QU= SIACH, TA| Tl= KR SA| ek Ieta|, ThekIels| Aot 2t ¢ite| 5 Ritel=|o| SHO0 X0
T2 AASIH YM SAL =L S| CIREE 2OF ARBE 4= U= ofUCt ESH 0] ZlE XEE =U
Y = MBIPE A H2 H #8Y o U thekiEstE| skEsX|(Korean Research and Clinical

Practice)tif ¥20=2 E1sH of|-0|Ct.



3

o
T

() 5= 1. J10|=at0l Iy

iloj
o
oF

Ok

iofl

| 4&

o
e

od
KO
&

oK

.I

E

.I

Rd

| 1%

el

¥

od

_|u_
gul

A0| Ol =
O|_|7‘<§

7t0|==f219)

HEALRE

%]
- 0

3

710|=2tRl JHEXIHE, A

T =

HETE/t -

I.

- d
o

o
__Oﬂ

4qr
4

NS
oA

t

KO
o

ok

ilo]

FAE

QA

=

H2tA L

MSSEA 2241E

9

(o]
—L—O =

LA

SIA[EHS

Mk

0
80

TN
OF

-

3| T=A|

St
ol

KO
<d
__ol_
)

;

SrRE A= R H

Stul(SH)

112y



iof
oFl

LEE

- 710|==R10] NESY, 3

0
g

=712 A}

.1

<
M.

F1
70

I.

- 710|=2f

| A2
Td™

3

- 710|1=2t2l JHEA

ol

4qr

=)

LMIE
0|23

I.

KO
of!

o+

=

E

~O

=

QM|

=

MNZESA 2tIfEE

ATk

0
80

ol

Q33

o

oF
oF

L4
OF

=

-

o

~O

20|18

=0

11
10

Stul(SH)

1124y



iofl

HE(peer review)

- Z10[ERl e HREE, HEEY, Ad Bt

8t Xj2:

of

SH
o

A}

EA
=T

ol

4r

?_E_

LMIE

oF
oF

Yhiks

=~

o
70

E

__o_|
<[

I.

CH

Al

=
=g

K

HHX
=

o

ol
oF

L4
OF

Rt Ehib !

ol
__Oﬂ

4qr
)

[=1Y

=

ool=g=2EH

3

Jhs2ir

164

KA

5
&

0l

3
5|
5|

| FlEXEY

53l

Li=H

st
o}
o}

=l

| FlEXE

Lt

5t

MNEStAEH

3

SM|CH

| HExE

513

Li=H|

5t

ioh

~d

K
ol

0
70
_ll_

i

~O



@ s=3owazay

7k 7101=21Q1 JHEOl it MuiHQl Hot
1. 710[=21Q1 JHE HoH W JHUY|E9| HEY

1) 710|=2fQl /i g1t HiE, WS, LV I=(EETY S)2 HEEH et oA

(]

R o2 HE Sojat e Sejzt

ol

I SIS %S 3

5

2) 7IEt oA (V1)

L O HOO = = =21- O
e SOIH| S SOleiX| %S 1S SOyt e SOl

2) 7IEt oA (V1)

Y0NS 8= Jlefeh Xl HRIX|0 et oA

T
gg
]

I SOlsHK oS Solsix| 42 =S Sof3t o

2) 7|Et 9AC1E)



4. HREQI Tz J10|E2l0) cigt 32 = U

1) HEHRI Fz 710|=2tol JHEr L 2240 o

2) 7IEt oA (V1%)

Wil @ 8o
A
5

(M)




(k) 5= 4. o9zE 7AW o vy

Ao
NUEESS2 =7 [0l LiHoks 2ol Sop| 2ol
Az HEUE|0 Y = U= SES S2= 0/0f] CHet
AIHO[ LA & HRet JE0IUFU. 0l2fet NHEE
230 et AST=AIES R S0t Ulet=loii=
= A9 0 M=Hel
S

o
O] Apeof okt 77t & HER( R, 210 AL
(@]

=
HUZ HA OISt Ploh, 29| 7IX|F M, FHoj 22l FH 20 oid &3
[e]

=5 A0l Tiol] M6l 7ol R0 AREe| 2#EES
=01 UAEUCE ZHSHLYEOZ JHLUSIALT Htish Lo

O[0f| CHoll OfHet BIFS SIR=AlE Ma=0 USLIC ot
XIZle| ok 50| MAEM 4840 O 52 AC= H0f
O[0i| Choll 1724510 EA| = A #aUct

EEES M=AR0]|
AL,
LT R=X
Ardoll 0

[@]e]

()

')I

ol
Il

|m
o
mor
ol

Rl
=

211 JHO| i EAI
Si=sS FIolo 2 Feloh

ot 271 2 AZEO
SAS| THRIR B,
CHOI A3
UL 2HEH
b71=0] U2,
Off CHolf OfHet #ES
, TR B X 250
g ZHOA T=XE Al
Flet AR UEE

oy re
)
S|
52
Pal
oo

rlo

(0]

)

0]

Y

i
oot
1o

i Ho
k=l
(o)
=

m

2

an
=
40
%
o

30 4 &

[0 = O;'
wy
N
}$

{e]

X0} =
[

kl

I Kl

.1?2——.-

bl

bal
=2
ro
o=
[Ral
f
L
i
oz
ro
B
Pl
10
=2

o
I
ot
00
H1
il
A
=
!
)
>
L

Ol
[

o
—|
Ho
=
i
=°£
ol
£Q
ajo

I3
=
&
u R
[
n=
oF
rn
0%
0¥
=2
5
0z
S
o

oo Mo

ol

rol ;|9 4r of
e
0
_>|__ —_—
w2
oY
H
o N
4>
0
Q'B
=
9 [

v > |0
; <2
30
>
-
inl
o
=

)
b
ro
N
O i

=

oz

<

>

r

0§ o

[e]l]

<

—
4 ==

oA
i
08

;
3

J
]

;

[
o30)

==

2 Gn

of

%)

i -

N
Ty
ol

O

eleh HEEUn.

[ ol9lofl A 43| 2 P-vaule
OiC T2 01 01 QA2 S

£
|

o

o

m\.l
=
MO
0

-

H

H T
[ZOR]
o

g
Pal

20|
! [s)

N}
Jo
>~
"

!
o
il
HO

TAIE TAO]| CHoli A= 4]
gUC

ofm

o]
o
38

m O
o

iz T

by
o
C
o

12
22 o
o
02
HO
o
2
rin
oX

40

0|20z giF 232 LPl=S

J

FO nx

il
=
inl
[
Ei
HD
12
Fr
o
_O'ﬂ

J

4 T

710
HUE MA o

=2fRI0fA 2k
tiote| ZFHS 1
FEHSe= 80

Ir
N

HeE0s E8ET s
200N ZAEOR NZEIT  7IHEOR B01S 5510 ABIRILICL
=Lt

LDRIs g9l HUEESE0| S50 184 ofst)
ICls  AOIYACON NUEEESS CIZCS
22 742 ME B0 JISSIEUC,
s W HI2 U =20 18K

%

B2 ek %71 B

OU
l?ﬂ

ron

A
TRgT=
NOT
k=)

n

;O
rr
ne
4
m

_—'; Mo
o
1
Ral
g2
=2
>
JOII
0>
A
re MO o
[oe]
re
am fjo
=t
o

r K
B
k=)
o
rlo
L
ro
or
Ofok
i
f=d
o
Q'E
[

Ir

H

HiE A

—
==

of &
S 1HRE THIIR] Yy
Pl S 271 ZE 2t E

o o o
2
~
o
El
Ho
it
=2
P
~
all
2

=2
3
i3
£
o

HOo fO
o

0z

re

mjo

|_l'|

o U

2

oo

I

pN=]
AE!ET'__

| [HAI-

o

el
o=
T

)

02 A
for

ol ~
Skt o
|0

e o
mo r

J

F

ru
Y
=]
f
A
2

X
o



2) XNUES

239/ 32

!

>
>
Ao

== O A0l thet 2¥E F/toks L8 S& L=l

A7 HIgLH,

HAE TEHH g2 & 2 22425 100 mOsm/kg2
OC|0 £ok=XIQ? (‘DI2/Z=/0lol/0ly o ket #=0|

ZQ

2

ol

0] H0[2tH 2AIE J|sKols, £8E 20|
(Syndrome of inappropriate antidiuresis, SIAD)
fEoll, RAEL0|xSRTS YO = U= R0t
tQISHCY,

7| 20N MUY HY 898 Wists AXC

fgs /ot =30 2 A sl

n o
0 o 4

NN

10 0\
nﬂn I
mo g
Job
rot

|
0L o

A AHZ0|E Fof HHO| QU oiff= SHet JE=tH
Qely AHZ0I=0] ofet BAIE JISKerS 7tsdol
U= ZAHsHO0F oIt 50| LFEe, APIHS Het 52
7K 0] UUE AHZO0|IEE F7| FUlE /K580
ebz BHIE 7Iskiols St 7isds 1eat0F it

BMA SI0|x S5 Sl QeI ATtzl= 7 24
(urea)?t A=XIQ?

JHRIMOl oAS CEAtH, FEUAQSl 23| SHPezE=

SIAD2t HISIADZtH 7420 OfL2t SIAD2} cerebral salt-

wasting syndrome (CSW) Cf H|SIAD/CSWZt 122 &

= A4, SIAD2t CSWHt 122 ¢lolide MUEEES

wHO| # T FEUAZE MEEIMS M FEUAZL ZAoHH
b

-

SIAD, FEUAJ} 04M5| O™ CSWQI Zio=z Edt 4
UCHT U UHLICE

| 200|A desmopressin 2 AVP 201 H27t TR
SIS,

#1 3-1. MUEESS WHO| oz2 =
0|6l 279t H1 3-2. ‘UM of|$7t exelEz 2=

=/t M2 27t 0E2lX| Roks 70| gL 2% A1
EYUN YYH O2= =HYolE2'els 27 M2sHH

Q QAZEZEEET}H100 mOsm/kg O[610|H
= |

= g7 UE dEoks A= Witk

[

Lo}
\:
T
e
rio
ton
=2
o
ol
10
_O'ﬂ
=
~
M
mjo

=AY OlBHE =017] 2ol AMAUS Eot
LTS M= MM, MRth TV} o
SN/ BN A2 L0 Fe
ofRAsUL.

oAl Wt oy LtiES =20 2ot
ELES

=A =X AoEz 4/
demeclocyclineE /1 7|=3I1, =LY
Ol= ==X AUSE F7[otASLICE

S

sz

o0 W2t oy LES HuEeint
=0 AHSoRSH.

ot
=

Desmopressin (1-deamino-8-D-arginine
vasopressin)2 arginine vasopressinzt
TARMOZ RAReh g SC|EEO|EZM
SO|rgs 2210 AXMOZ  QAISHK|Et
HEAZ2A = SHe| 28ARI0| 211 20|
21Vt & O ZolH A = &&=
79| UELCE O2E2 AVPHIAZA)
I} desmopressin2 20 E3HS EQsHX|
o = RAOIRASLIC,

! UBE 33 MUESEES Wl X=E
CHe RCT 29 252 BrIst AYLCt
CHro| 2 70N 23 NUEEES
SR BES| ALE BV 12 AP IeBZ,



HEO

HEH U
5 QIOIEIS0N ChEH I U |
/i0] EHOE o2z F0| Bl=

£ ol NHEEZSO
Al Sz

ol HE of= 09| X0t UELC T2 STl 42t
L ARXeROME MR S "ZRR6f =,
HEADHIM V2 821 ZSH = o= 80= AESH] USHC
9| Zut Aiz| S50 Cfer Hol X =
ChESA0| Sl ZfetlCt L Lo S =
HIARE "TE X220 238ok= AUHESESS Stiet 8X
UHESH AEHC| HET 2EK0IN BiAZEA V2 ZX| Z2H|
A2E gt 4 QITt (Class b, Level of Evidence B)
7|=0k LD MUESSS Y HEH6IH IUA=IF 27
70| O Z2 4 O 2= 710|=2019] T HHAO
SX| EEE UOIM EE datalt === st =01
7|=0tH EEHC

HE ERX 0| YR BV IS & Sie= 20| Ofa t E74ELIC
HIFE o= 7|20 QLT

ML MHESHES oFH SA0A vaptan?| F7HE

el & 4 U= F10| S

AMEIZ0] vaptan () vs 2B F= D2E2 0|
()2t BIZR ZHSE(0] Ot A 24 %r Mz 42
Mgt F= placeboz 121 OfmAiet 22 LHE2 SEU.
TR Ol=HE (OUM ARBIAL, D2IRE OlwXet

HWE =22 QiU 59 ¢50] 2% A ZaLitt

_|O|'

1 8-20] 2T, 174 DRte] AKOoM= RX| 44 X2 2
S 4042 S0fol= 20| Of QSICHE EOIX| 720

LOGHISUCE

NUEESSO| tigh Hel 7P 2ok
Ch= 20|= OfatiotizAlH ZAlCAEU
YA GleE =Y 0lRtE B2 ‘%“'“”ﬁl
F2 MIES 20 = HE50
Q000 7 I=oltEUH. HEN| ZAEEUH.

NUEERSUHM= 88t sKvolume
overload)2Cf= HIOHEH'—KhypervoIemic)QI

H30| O 22X Z102 12| S|0f|A
2o L|Ct. EESH vaptanOf| CHalAl=
2RTeS| TEX R SUSHA| HialeA
| ZA 2] o2 B80S HAGIH ALE
ofl UsLCt 22|, ZUiK=E 712(K] 4

};

A
o/ =2elE +HolUsH. dEM HA
g

12HE Ol=HIE Attt 2AE ez
ARHE SH= HOf QL0 0[0f tet 2419
BE= 0|RUAIX| B2 SEIYUC 71&2

TR XA U DRE 27 230 e

HIADIZIA 27| 25| E0i0| (ixFoR
2poF 22 2EHBIS (HAOR Bi%m, 12
12 0wk} B, =

BAfSH A= QIRICt
LHES =220 F/oIRAELHC

NICE guideline(2020 7H&)0ME QK|
FHOZ LHONIME ST s HI
5K QALIC} B IAEMAI0] ZiTp A0}
OIM ST =M E0= Mg A F0{0]

oo T 1T

BleH MUESSEC| WS S, TUES
B2 S0I Of 20| o Ok
SICITL B 4 GiSLICE Ol0j CHatki= OF)
Tt 25250 HIE BRI H2)

ofRAsUL.

o:l_Ol =] MH _<|3_|

_9



7 AEA

al
(o]

S5

o]

(Conflict of Interest Disclosure)

o *
zr o
I
Bl KD
O O

i)

® o

=

- ar

8l

J)J

o

A

]

=42 471 A= XA Al

ER ]

Z

!

o
=]

G

S

ot Ay Ao o

LIRS

o
= 0

AL
[

AlFBIAI 20 A

st

= ol

o+
O
ol
=3
&
=
o
T o S o ol
<} = _ [ Rr
oo 3 D 5} r
T 8 i - Ho
= ~ = T
T [0 =} =~
Bl ar <
U e m__.__._ > Mo ljo
& e of OH
DN < _
53 Mo = < ™
= il a[i] s
+ = 3 70 o o
1 N =5
LT = ® ol RO
< [} A o n or <
s B3 d 1 T
s <K ox T _.__._ L)
5l = 9 T & N N O
= o | ogr &2 1o o
__.J_u ) = <0 ur 3
O oa ®| Ho o O ot
m_q o R K T ol
of Wk o | Bm | Wi
Gz Fm| 8o | mA
~ | RO - N g
oFl Of {0 | of OH o Ho R
K M <0 K ™ N K K KR
of
0 O O O O
o~
o
k=3 O O O O

o
Tor

Uyl

{Fee]

oF

Ef 30¢ ofuidl 4

d
Ll

ARt =

il

(COonol 7= 4% °l&

5

AL
<]

HEA7 HEE= olsl

5

ol
=

4
=

A& LA} : 2022 E

At

=
=

Al



[moIXIZ]
3=

=

el
o>
[T
Mo

—
|
N

T4
X
=0}
19

iz

r

NHEEEEY

7|8k MaX|E

FEth X2 2

HO
HAC-

&Q
0jo

MUEELS 2IH X|= ZA
718 MEXF: £ WY «
Tk

2. O=NE =8 XSS
MO[OFRIOI=Rt 1122 O K2
TS [, FAE 20| St
MO[OIKI0|E R HUESSHS
O Q4+ e = OBt XI0 |7+
QCH= 207} Uct

=2 e 25E 0l
HE 7 IE 5 SiH=,
DHIS AISSH SKIOIA RN
12 0lx B2
S| HiA0| 2 AF,

OA

0l lfg

i

o
e

o

N

%

=

Sl

R
11

oo

t

M
=
=
S

r

e B oo
mn
0 HC
Lo
=
X [r

oz
3
OfM
d
0%
1
0x
O\I’
U

ECHarea under the curve
0.96; 0.92-1.12).

0| 5 MOOKIO|= O [iKIE E8 5t
SIXRIS CHAIOZ o G} 1,
LIHX] 4TH0IlA= MOJOFKI0|1=
Ol'cKQt T2|AIR O[=HE 712
SIX| Q41 SRl SIXISS CHA
o= 2MaIICt

Ot Ol=HIE =S85t SES
MO [OFRIO|=2F 12RO 'K|=
TS I, £ 0| BTt
MO0 |E R NUESEHS
oM 4t 22| 2 7olet
A0t Qitke BEavt Qlegz
5 7101 oimel 27 Sttt

Q5! C}.

H

MUl

2) QU =2 HitHo| 452 A
0l 2 U= =Y FE
LAME HETH, € AR
WHOI| oSt 4t 2= HiHo
H30| = S| 2 42H
O|CHEXMA dl0|x ESZUME
At 22| HiE0| Fasth =Y
e &M= AR WY F0|=
REHOR =2)'9, matk it
=2 Hids 2ME 20| S22t
TS TIEop | flet 501 ZAF =7
2! 2710l Mg 4= QU

:

g3

= &

HE HHIE

HE AT

A2 e AHO| 2 2R

M=o BHE 71

| 23 Ljo| T8 ofet Znig

Fz Vs

24 23| S 9f sameol
R APEHR| SIS OfeHE

&7| ?lol FHE.

271 2HSOIN 0lkrle] Z32
2712 QAR
27| 251 L] Z25t nfst Zj=
2712 7izd

Q4 Big| o] KEHHS 27t



[moxIZ] i o 5 w2 e
S 3 - Hue - Ang HIS0= HI5H= LIRS st

D29 1. PO NUESES WHO| 1. ZEO| MUESHZ0| SHE 020 ESGH, TP} Ot
MBS STARIIS 2= Z, 1 200 Ufst WIS B2 N0l 087} Il
DlefloR, ZEO HUES  Ami BHS 271 Q9[04 215
5 DUS BHOB o 2 ZEO| NUESHSON BY Y 'S O TAHCE
XBE HI6H| QHCh AE Z71012 SXOR o= BAIE

2. P=0| HUESHS0| S =

B?, YA eV} =2hiEs,
T QI Eell tiet BUE
TSt}

—

- 271 9% - 271 2%
1. ZES XY HUESHS 1. 2=9 MUESHS =
BRI HUEBES 1% IYUESHS BN Hi
N2t YN 052 BH o0l TS| 52 AYSS

HOICY,

2. =9 NUHEEHS 210N
& &5 559 Wl X =0
Cifet 274= Olefsict.

oIt
s Fro| MUESHZT BN SZ AF WY X0 A B0

1. M MUESSS AMEH
SIKIHA T2 X0
HIADZA ~EXH ZYH 1
A2 WEES TG
S4=LCt

2. HHICH MUESRS MEH
SEOA T2XE 0o
HIADZM X ZYH Q|
=71 AL HUEZ A0
S AC

3. At MUESSS A8
SIKIHA T2 Ko
HIAZZA ~EXH ZYH

2 25 =9 wd X=0f

ke, &8 FAPE 2TE 89

o= TS 2308t =L St

QRIOLYY, S5 o101 A

O MHEEHS 2Tt M=z +

ZOMK| B, 1EE AF A

= SO| LRRIA g2 Olg= T

= KYerEe] g2 o] 2A

Off ZefobA] aut.

1. HRHICH MUEESHS HFH
SOIN - BRI SR
ZYHQE 1S Ol=kIE
A Hlwet G17F M0, 1e|
& O|=HIE Aot A
Ol BtAZefdl +8X Ze
Mol =7t 2iltE E7 ol

2. HeHCE NUHESES oFH
X0IA| 2SO A0
HiAZA +~EX ZH
FLAE2 g8 A8 W0
2P U,

3. At MUEEHS R

CHafl =7t 1=t

SHAEEW HIEO| LIEO|
OE 42 &, PICOO| CHst
Head to Head study’} £&
St7LE 87| TR0 (PICOLt
T LHEO| CIE £H101| 812
SAE9| O[SHE =017| faH

018 274 Qo0 Mt

2) 271 Q9| &ME BAE

S HAg
‘Mls HS 2= BHZ
WIS el XoPt et =
HZASE vaptan A2 free
water excretion0| 7 1=[HA
LI 715 d=iof Chigt 2247t



—

[moIxIZ]
3=

A
HO
~

~

o
o K o>

[
~
of -

&
$
el

==

#HE

b ME2 s 220
ALOJ7t Sl

4. MG MUESES 1S
SN HEAZZY|A X
ZEHC| FIEME= 7 &8s
O7HE 715801 L0 5K
=L

£Q
0o

g

o

SEHOIA 22|28 Ol |0
HiAZA 2 ZeHQ
b AB2 MUIsE Ast
NZIX| Sk=L.

4, Mt HUESSHS A8
SEHOIA 22|12k O[O0
HIATZA X ZeHQ
FHANE2 HESS WMo
OH=C}.

5. MR KLE,
SIXIOA HEAZYIM 28
ZYHe| Fo= 7 &4
070 7ts40] ULt

CiZE TEMPO A= M|

Y L3S SRS o=

TiRlEl Ao=, Tt 2RO E40|

MUEESS = U= tolvaptan

£ S MUESES HioH

O ST 120 mg), AR

712t BBt ZUH 20| ke 7t

(I =2 =X A

525 (1dH

Ol

no =

20| 201 & QALY Y

{EHS 20N Ol= FDAS

tolvapta A2 Mgl 22 7S
FAlE o4l Qo H %EOHME
{IE8HES 2Xfe| S ZHES ol

Ol=X|(spironolactone/
furosemide)il K22 tolvaptan
(7.5-15 mg/day)2] 7+ AKZ0|
201301 o7 Fel HE T 20154
LEAsl [Hels| 7IEHE Tz
KEOME Y20 ARYE St
£2 2712 3.75-7.5 mg/day®)
MEF tolvaptans S/ St
BIXM0Y| St Bt Qo
20174 CieR tels| 7H-3HE Fl=
710|=2f2l0 = HR [ =2
AUSX|Z0HA OK(0f BEAZ2A
+EX ZYHE Helolo] A
oIS M, = AEH0| o S0t
OlXl= 28U, AYE0| 71
A D= BT 2|
4N Eef X=E HolKl=
(B:%tqhz,ws]_

QIX|Et
ob=[t= o|0|Q.

=
=

HE AR

Ploti7t XM= HAIK|

U= S

ZHES ?lolf Ol'=X0]| tolvaptans
B A8 7ksote] 0[of CHet
AEs /I



>

B 0l ST 2KI0IM

=
HEATIA A8 2SI
© optt

dESS HIAZ K|

H| W61

=L

SAH 30| St S0
HEAZZM X Z2HCQ

H7IX| Bt

- MY MHEEZS MM

desmopressing AFM, Ht
QEos EoGl= A2 &
SfA| 9d= At H|wsto] ot
7FO| Oofoi] Xt0|7} ALt
12d MUEERS A2

WY A= SOl et 1 w0

CHolk desmopressing K|

L0t Hslst A28 g £
BiCt.

HE =
ZIAES BIKIOIM &MHTICHO|
Ofet MUEEYS0| S 8%
A A

& g5 Mt 2R AE S5

X|20] MS3H = 4 oL,
=70 SHIER] 42 SR
HIATIM S8R M9 7t

AFE0]

OIAIHO|

2RI 0150] RU=Kl=

2} BBt

1.

A 0l ST 2NN
Hiadeldl +8x 2Kt
1eAE OlKiE 2R Bl
THIE QIO BRI 3R
LHO| FOt 2 Aieh 22

Slort ETIS BBt

- FAE 0l T2 2NN

HATIRIA 85| 28O
Soj 22 HE 22 9ot}
HITGH0) S8 A5 FAlf

St Ut

- BAE S0l ST 20N

HiAZt 84 ZeX el

SO 22 Ket 22 2ot}

el
HIWSI] &Y A9 It W

LA XHO|7F AL

- FAE 0l B2 BN

HiAIA ~EX ZYHQ
B0z &2 Mt 22 ot
H| w0
Or=[}

K=y

MESS

MESS JHEAZ X

- NS NHEEZS 20N

desmopressin®| ARM, 2t
QHES TS| fh= A0
HIoH 2t w7 oY EUE HOI
27t Sl

- NYE NHESZS 2A0iIM

desmopressin®| AHE, IS
22 FHIQHS FOISIK| o=
0] H|gh MF Bz 32
20| B7et H117t QoL
V1 70| K0t Hefot Z2ES
LHE &+ ik

- MY MUEEZS 20IM

desmopressin®| ARM, 2t

HE AT

1) atEE HUE9 WHEO]

O
tig 29

%, PICOOI| Cist

Head to Head study/t £&
StALE 87| W20 (PICOLt
1 LHE0| CIE 510 88S)
=A=2 O6HE =0(7] 2ol

01 27 Q90 agst

2) oo

Rt e

=ANE B

1) Ligo 2iis & 715

Jls 752 SYst

=

0l

U001

2) Meta analysisOilA] AFEH/EIS
QENME ODSE &Y £

oLt
ARY/RIS/7H 212
=

5t

SxzmE glooa

HO



[moIxIZ]
3=

=12 26t desmopressin
o2 MEESES JHMAIE

7ts801 ek, 24 +=0]

HO0F HE ZES UE
oiCt
ZS(low)

‘THRHOZ desmopressing
ARESt Tt ARESHK| 242 ZH0iA

o
E EtAX =5 = =2
oF Erx S0 YIS
i=3

P WINP s sk s
o s B ol Vb ARl B0 WA 00 s0Ei
[N Mt 90007100
w1 e s — 00002200

RN o

EE] I
Y 1

Taps "

RN
[
LaPgtezEe ol

- diE
k| HH e 2o SEtE Mg

HIoI0] MUEEZS

u gt SRS 0o ==0| 2
A
e

o o0
2

o -m
2

Hu

I:‘EJJII

0]

i
El

0z

g

fo

52 THRHS SO O
200 BloH MESS TN

k580l ek, 24 +=0]

Hop Heot 222 WE +
aict.
e HS(very low)
A, B 22 FHREC=
desmopressing  A2SH it

AEoH| 2 oM HF e
SO YMBIEE HWSINS
O desmopressing Al2$H =
UUEO| B2 HE

oM

Hezrgely e
Tidfromal 221 =0 1)

—f————
wow i
TROCHP 004F e

- 274 29

1. | S RO S RHES
59| 2012 2N 30l
557, b G2 o4, BN
I7Y 7)5 Aoks SO2 iy
siCt

2. &) 91 SO B2 RHES,
52 AWM 89 502
SN2 WHE 4 YUCis
RRROI 7= REICH

HE AT

Non-RCTO[1l HISEE =2 ot
S|/ WEtH/A-HIS 2L
QIX| 2
AN’ Ls3-

Meta analysisOlA] AP/EES
QUIME ODSE £ % AUCk=
EMZAN= ooz AN/
T QB St Ho| JI=gh

1) No DDAVP 9| total N4~
o8 233

2) 2Tt 9| OlsH=S =0P|
@lof RR 12HZZ0lAf DDAVP
AgRS emo o2Zoz

HE

il

3% saline vs. normal saline
vs. Y X=E H|WSHIH,
HHOA 3% saline2 =XMsk=
OlA0| UY=L, HEEEE 3%
salinef| et S150] 8104, OFX|
| HEH ZS0| normal salineO|
UXt K|z fAHRI W 22 OIS
F U2 A EE 20N
HZ0| SIAD7t 62% Hr2 H2
HOIS XIX[oll R4=H, SIADS]
XE £HOZ normal saline2
THIEX| Pb= YUIEQ! At
K| (= 220= ofid HilE

U | 25 ZNES 2T



N
rE
=

I
[\”L_I 19

[EIOIX|E]

3=

o>

W o

i
Ay

=

o

~

AL

o
= 0x
1l

=2

0
In
IH]
4>
;O
ful

H
>

e ox
rlo

2 AT oM =
i

o ol

1o e

o |m

£0

O o
R 1]

et
1o
o
I
J

MUl
r

I or O
[

t\> oM 4
:

>

ol

=

n
rr
0=
0
0%

ot el

o
[e]]]
=
E
2 9
oM

1o 30

a1
s
i
0
fon
'S
=)
>
f‘>
AT
>
@

m

>

oy 0% -
_Ol

5o

el

g'y
oln
i
10

N
ron
J
13

ro 8

|:|.[ )
01

00

©
B
i)
>
=)
o
L

St
2 HSo|L 0|2 QIS
Motg It 20| A1
=Y 20139 012 ZE KF
OME LHH SEE SHKolA
SHIE MUESHSC 32 42|

O -

N

4

4 =

0
12 40

il
o

A, 4giol 27 B3, 1YY
o, BRCRTERY 22
A22 D 4 UCD TA
SIACE. Mot mat
ST 2 B AR B=0)
Urt X2 37} =0 ARO|
206k HUESEES 1t ISt
9I0] S0t il st ERol
St 5N KUESHS0IM
PAXOR AlGS) = 4 ULk
3% AlgHet 22 TIY 42
0123t IR T IOl 0|
RloD|, UHIHOD Lt HHx}
O T4 T A| MBI Biel
2 JHS5K0] S0 4 Tt

et =g

EA KRN

Mt ZH0| HafotA| B[t
SR = YeErE ekt

rE
oX
o

20134 O}2 T2 KOS
| SOt SXjoIq SotE A

oL OL-

=5 o
LEEZSY 82 S84 g

o
Aoio| 247 B3, 1Y

SR Y0l S5TO| KO

A== SEE0 T, =2 Mgt

£2 DY AP+ £0iS
TR 4 Uk 1 Yol TR
Wi BRI S0P Mo
xopt SetE 4 o=, S,
bl G2 0| SUHE Mo
20| HUESEZ 201
2 QUCH A4 Ko OIS/
L2 9 7 [EF A BlEel

=20 o M ’
e StE NUEEH

HE AT



—
~

[m|01X]H]
SR H

oo
o K o>

oo
J

A
HO

I &

(7]
~
o

=

o

ell]
=

[

LS SHISH SERO|A] Rt

MBI Sz S B0l sis
SR ICh= 4= MOl ZEHITIt

HIEACIEY 5 0]2f5H Sk}
Ol Y2 jAis= 09 Al CHEZO]
Hloh MHESESC| 2/t HRUL

LHH0| SHE MUE %Eg
SIRIOIA AR Al X|20| & }g
CHE Xzt 5 wdt Gl 2
SRRt MLUIESSIE0| ofs} HIXIQ]

—,-_IF

LM 2l J|EF MG S
||:|ro oloH AHE_| oqz\% OJ&!

L‘m’

Dok 12 MUESSHE9

512 Bt OjS0| 2
o=z

;i

[©]

710

4=

o
Ei- T
mictt

PO

L

[

L|HHS SHISH SIX0I|A] K2

rr
‘|> 0||'|
i)
E
&
e
i
Y

ZIARICH=
BSOS wjes0|
NUEESS 20N dethEe
RIRO| TS O X|Remt Hmst
A= B=6lH, MLIESSZ9|
O AR S 27
S olel= e 0% =

Sl
01/\ AlXHO 7__rj__—l._:1_
T, —o—l o re)

I:O

|IOII
o
oM

0 o5
Oz

rot Wllil 0
0 A

rs

Pl

L E
Im >
o ﬁ

N
(0]

2 om
T
_O'E
il

HE AR



HIWS/F2

JIRE N

v
97791197%507212
@) uzuzdy o BP uesnangssy

Korean Soclety for Electrolyte and Biood Pressure Research




