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Table S1: Details of search strategy

Search strategy for PubMed database (from its inception to May, 2021)

Items
No. Search strategy

found

((((((((("hypertone"[All Fields] OR "hypertonic"[All Fields]) OR "hypertonics"[All Fields]) OR
"muscle hypertonia"[MeSH Terms]) OR ("muscle"[All Fields] AND "hypertonia"[All Fields]))
41 OR "muscle hypertonia"[All Fields]) OR "hypertonicity"[All Fields]) OR ("high"[All Fields] 48123
AND ((((("osmosis"[MeSH Terms] OR "osmosis"[All Fields]) OR "osmotic"[All Fields]) OR
"osmotical"[All Fields]) OR "osmotically"[All Fields]) OR "osmotics"[All Fields]))) OR
3[UID]) OR 5[UID]) OR 7[UID]
((((("saline solution"[MeSH Terms] OR ("saline"[All Fields] AND "solution"[All Fields])) OR
"saline solution"[All Fields]) OR "saline"[All Fields]) OR "salines"[All Fields]) OR
(CCCCC((((("pharmaceutical solutions"[Pharmacological Action] OR "solutions"[MeSH Terms])
OR "solutions"[All Fields]) OR "solution"[All Fields]) OR "pharmaceutical solutions"[MeSH
#2 Terms]) OR ("pharmaceutical"[All Fields] AND "solutions"[All Fields])) OR "pharmaceutical 1074253
solutions"[All Fields]) OR "solutal"[All Fields]) OR "solute"[All Fields]) OR "solute s"[All
Fields]) OR "soluted"[All Fields]) OR "solutes"[All Fields]) OR "solution s"[All Fields])) OR
(("sodium chloride"[MeSH Terms] OR ("sodium"[All Fields] AND "chloride"[All Fields])) OR
"sodium chloride"[All Fields])
((((("bronchiolitis"[MeSH Terms] OR "bronchiolitis"[All Fields]) OR "bronchiolitides"[All
Fields]) OR ((("bronchopneumonia"[MeSH Terms] OR "bronchopneumonia"[All Fields]) OR
"bronchopneumonias"[All Fields]) OR "bronchopneumoniae"[All Fields])) OR (((("respiratory
syncytial viruses"[MeSH Terms] OR (("respiratory"[All Fields] AND "syncytial"[All Fields])
#3 AND "viruses"[All Fields])) OR "respiratory syncytial viruses"[All Fields]) OR 37957
(("respiratory"[All Fields] AND "syncytial"[All Fields]) AND "virus"[All Fields])) OR
"respiratory syncytial virus"[All Fields])) OR (("respiratory syncytial viruses"[MeSH Terms] OR
(("respiratory"[All Fields] AND "syncytial"[All Fields]) AND "viruses"[All Fields])) OR
"respiratory syncytial viruses"[All Fields])) OR "RSV"[All Fields]
#4 #1 AND #2 AND #3 202

Search strategy for EMBASE database (from its inception to May, 2021)

Items
No. Search strategy
found
#1 hypertonic OR high osmotic OR 3% OR 5% OR 7% 37608
#2 saline OR Sodium Chloride OR solution 1076968
43 bronchiolitis OR bronchopneumonia OR respiratory syncytial virus OR respiratory syncytial 61574
viruses OR RSV
#4 #1 AND #2 AND #3 335
Search strategy for CENTRAL database (from its inception to May, 2021)
No. Search strategy Ttems
found
#1 hypertonic OR high osmotic OR 3% OR 5% OR 7% 1318529
#2 saline OR solution OR Sodium Chloride 76096
# bronchiolitis OR bronchopneumonia OR respiratory syncytial virus OR respiratory syncytial 2508
viruses OR RSV
#4 #1 AND #2 AND #3 383
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Table S2: relevant ongoing studies in the international trial registers
ClinicalTrials.gov
NCT02029040 bronchiolitis
NCT01238848 bronchiolitis
NCT04140214 bronchiolitis
NCT03880903 bronchiolitis
NCT03143231 bronchiolitis
ISRCTN Registry
None
Table S3: Characteristic of included studies
Stud
. Y . Y Age Sampl . Outcome
Study Location  desig ) Intervention Control Method
(months) e size S
n
Con
3.30+2.43, HS(5%)+ LOS,
. Qatar ( ,0) Every 4h
Al-Ansari 3%HS Epi, NS(0.9%)+ . CSS
(2007- RCT 171 . until
2010 3.84+2.84, HS(3%)+ Epi . (Wang et
2008) . discharge
S5%HS Epi al), AE
4.02+2.56
France Con 3 (2- 20 minutes
Angoulvant . ROH,
2017 (2012- RCT  5),3%HS 772 HS(3%) NS(0.9%) per time for AR
2014) 3 (2-5)* twice
NS+Epi
10.4£5.7,
3%HS+Ep
19.445.0, .
Turkey NS(0.9%)+ Twice at
. NS+Sal HS(3%)+ . . ROH,
Anil 2010 (2005- RCT 186 ) Epi/Sal or NS 30-min
9.0+6.2, Epi/Sal . AE
2006) alone interval
3%HS+Sal
9.746.2,
NS
9.1+4.4
2h for 3
doses,
Con 4.0 followed
' on ollowe LOS,
India (2.0-7.0), by 4h for 6 CSS
Bashir 2018 (2014- RCT 3%HS 4.0 189 HS(3%) NS(0.9%) doses, (Wang et
2015) (2.63- followed &
al), AE
8.0)# by 6h
until
discharge.

LinJ, et al. J Investig Med 2021;0:1-9. doi: 10.1136/jim-2021-001947



Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

placed on this supplemental material which has been supplied by the author(s)

J Investig Med

Everard
2014

Flores 2016

Florin 2014

Grewal
2009

Ipek 2011

Jacobs 2013

Khanal
2015

Kose 2016

Kuzik 2007

UK (2011-
2013)

Portugal
(2012-
2014)

US (2010-
2011)

Canada
(2004-
2005)

Turkey
(2009-
2010)

US (2010-
2012)

Nepal(201
4)

Turkey
(2014)

Canada
(2003-
2006)

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

Con
3.4£2.8,
3%HS
3.3£2.6

Con
3.8+2.5,
3%HS
33824
Con
6.1£3.6,
3%HS
7.245.1
Con
4.4+3.4,
3%HS
5.64.0
NS+Sal
8.132+4.75,
NS
7.40£3.08,
3%HS+Sal
7.90+3.57,
3%HS
8.40+4.19

Con
5.643.3,
3%HS
6.0+3.9

Con 9.51
+4.28, 3%
HS
9.82+5.06

Con 7.6
(1-18),
3%HS 7.6
(2-23),
7%HS 7.7
(1-24)#

Con 9.51
+4.28
4.6+4.7,
3%HS
4.4+3.7

291

68

62

46

120

101

100

104

96

HS(3%)

HS(3%)+
Sal

HS(3%)+Ep
i

HS(3%)+Ep
i

HS(3%)
with/withou
t Sal

HS(7%)+
Epi

HS(3%)+
L-Epi

HS(7%)+
Sal,
HS(3%)+
Sal

HS(3%)+
Sal

supportive
care without
inhalations

NS(0.9%)+
Sal

NS(0.9%)+
Epi

NS(0.9%)+
Epi

NS(0.9%)

with/without

Sal

NS(0.9%)+
Epi

NS(0.9%)+
L-Epi

NS(0.9%)+
Sal

NS(0.9%)+
Sal

Every 6h
once the
PHMALY 1 0, AE
outcome
had been
achieved.
LOS,
Every 6 h
. CSS
until (Wang et
discharge g
al), AE
o ROH,
nce
AE
Four times
. ROH,
in 120
. AE
minutes
Every 20
min until 3
ROH,
doses had
CSS
been
.. (Wang et
administere
al), AE
d (0, 20 and
40th min).
ROH,
Every 6h CSS
until (modifie
discharge d from
from ED Wang et
al), AE
CSS
Twice (Wang et
al), AE
E 6h LOS,
ver
y. CSS
until
. (Wang et
discharge
al), AE
Every 2h
for 3 doses,
followed
by every 4h LOS, AE
for 5 doses,
followed
by every 6h
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Kuzik 2010

Li 2014

Luo 2010

Luo 2011

Mahesh
Kumar 2013

Mandelberg
2003

Miraglia201
2

Morikawa
2018

Ojha 2014

Canada
(2008-
2009)

China
(2012-
2013)

China
(2007-
2008)

China
(2008-
2009)

India
(2007-
2009)

Israel
(2000-
2001)

Italy
(2008-
2010)

Japan
(2008-
2013)

Nepal
(2012-
2013)

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

RCT

Con
9.245.2,
3%HS
8.61£5.6
Con
7.6£3.9,
3%HS
6.7+3.1,
S5%HS
6.7+£3.6
Con
5.6+4.5,
3%HS
6.0+4.3

Con
5.844.3,
3%HS 5.9
+4.1

5.93+3.83

Con
2.6£1.9,
3% HS
3+1.2
Con
4.2+1.6,
3%HS
4.8+1.3
Con
4.243.0,
HS
4.4+43.1
Con
8.51+4.24,
3%HS

81

124

93

112

40

53

106

128

59

HS(3%)+Sa
1

HS(5%),
HS(3%)

HS(3%)+
Sal

HS(3%)

HS(3%)+
Sal

HS(3%)+
Epi

HS(3%)+Ep
i

HS(3%)+
Sal

HS(3%)

NS(0.9%)+
Sal

NS(0.9%)

NS(0.9%)+
Sal

NS(0.9%)

NS(0.9%)+
Sal

NS(0.9%)+
Epi

NS(0.9%)+Ep
i

NS(0.9%)+
Sal

NS(0.9%)

until
discharge

Three times

in 1h

Twice per
day for 3
days

Every 8h
until
discharge

Every 2 h
for 3 doses,
followed
by every 4
h for 5
doses,
followed
by every 6
h until
discharge

Every 6h
until
discharge

Every 8h
until
discharge

Every 6h
until
discharge

Four times
daily untill
discharge

Every 8h
until
discharge

ROH,
CSS
(RDAI),
AE

CSS
(Wang et
al), AE

LOS,
CSS
(Wang et
al), AE

LOS,
CSS
(Wang et
al), AE

LOS,
CSS
(Wang et
al)
LOS,
CSS
(Wang et
al), AE
LOS,
CSS
(Wang et
al)
LOS,
CSS
(Wang et
al), AE

LOS,
CSS
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8.61+5.74 (Wang et
2 al), AE
Con 4.08
. on Three times LOS,
India T HS(3%)+A  NS(0.9%)+A ith CSS
. with an
Pandit2013  (2009- RCT  3%HS 100 ’ ’ ,
dr dr interval of  (RDAI),
2011) 3.92 +
one hour AE
1.72
Con 6.1 LOS,
korea Every 6h
+3.2, HS(3%)+ NS(0.9%)+ . CSS
Park 2015 (2003- RCT 80 until
3%HS fenoterol fenoterol . (Wang et
2004) discharge
5.6£2.7 al), AE
LOS,
Ratajezyk- L orand Com .43, HSG%)+Sa NS(09%psa VM ceg
atajczyk- a . a
2y (2011-  RCT  3%HS 78 ? ¢ until
Pekrul 2016 1 1 . (Wang et
2013) 5.34 discharge
al), AE
Con ROH,
Israel
12.3+ 1.1, HS(3%)+ NS(0.9%)+ Every 8h CSS
Sarrell 2002 (2000- RCT 65 ; .
2001) 3%HS terbutaline terbutaline for 5days (Wang et
12.1+0.9 al), AE
. Con LOS,
Sh India 4.18+4.24 HSG%)+Sa NS(09%psa VM cgs
arma .18+4.24, a . a .
(2009-  RCT 248 : ’ until
2013 3%HS 1 1 . (Wang et
2010) discharge
4934431 al), AE
Con LOS,
Every 4h
. US (2011- 4.4+3.0, . CSS
Silver 2015 RCT 227 HS(3%) NS(0.9%) until
2014) 3%HS . (RDAI),
discharge
3.9+£3.0 AE
I 1 Con E $h LOS,
srae Ve
2.3+0.7, HS(3%)+ NS(0.9%)+ ry CSS
Tal 2006 (2001- RCT 41 . . until
2002) 3%HS Epi Epi disch (Wang et
i
2.8+1.2 SCHAIES 1), AE
Con
3.6+5.0, HS(6%)+ LOS,
. Netherland Every 8h
Teunissen 3% HS Sal, NS(0.9%)+ . CSS
s (2009- RCT 247 until
2014 3.6+5.2, HS(3%)+ Sal . (Wang et
2011) discharge
6% HS Sal al), AE
3.4+3.8
Con Every 4h LOS,
. Tunis 3.06+2.47, until ready CSS
Tinsa 2014 RCT 94 HS(5%) NS(0.9%)
(2012) 5%HS for (Wang et
3.76£2.8 discharge al), AE
Uvsalol Turkey Con 7 (4- Every 4h
salo
231017 (2011- RCT 10), 3%HS 156 HS(3%) NS(0.9%) until LOS, AE
2012) 7 (4-10)* discharge
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Every 20
minutes to
3 doses in
ED, ROH,
Con dmitted  LOS
a >
US (2008- 6.40+5.33, HS(3%)+ NS(0.9%)+ .
Wu 2014 RCT 408 patients CSS
2011) 3% HS Sal Sal tinued  (RDAI)
ntin
6.5745.17 contnue :
receiving AE
every 8h
until
discharge
. Con LOS,
India 10.025.4 HSG%)+  NS©O9%)+ YO g
Hmar 2021  (2016-  RCT e 158 v = until
5, 3% HS Sal Sal . (Wang et
2018) discharge
8.45+4.88 al)
Switzerl Con i Every6h o>
witzerlan supportive very
Raphaell 7.7£5.48, . . CSS
ARACTE 4 2013-  RCT 120  HS(3%)  care without until
2019 3% HS . . . (Wang et
2016) inhalations discharge
7.7£5.07 al)

HS: hypertonic saline, NS: normal saline, RCT: Randomized controlled study, LOS: length of stay in hospital,
ROH: rate of hospitalization, CSS: clinical severity scores, AE: adverse event, ED: emergency department, *:
median (25th, 75th), #: median (range), &: median (IQR).
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Aurticles identified through
database searching (n=920)
PubMed (202)

EMBASE (335)
CENTRAL (383)

Duplicated studies were
excluded n=298

v

Potentially relevant articles
screened n=622

Studies removed after reading
titles and abstracts n=529

y

Full-text studies assessed for
eligibility n=93

Studies excluded (n=59)
_— »| Reviewtconference abstract (n=34),
protocol (n=3), observational studies
(n=14), another intervention in
control group (n==8)

One published study identified by
reviewing references of relative

reviews and articles.

Ongoing studies identified through

ClinicalTrials.gov n=5, and
ISRCTN Registry n=0

v

35 published and 5 ongoing randomized

controlled studies included in systematic
review

Figure S1: The flow diagram of identifying relevant studies.

LinJ, et al. J Investig Med 2021;0:1-9. doi: 10.1136/jim-2021-001947



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Investig Med

Al-Avmvsari 201
Ao vt 20
SAurwill 20O
BaShir 2201
Ewverarcd 201
Flores 2201

Florire 2201

(F«T=1 tordn k|
d@mcobs Z201
FHharval 201

HKose 20O

ik 20
i 201
Lo 20T
Lo 2001

miaihesh <urmar2o1

rir=gli=a 201

Ml orilcawea 201
rMernma 201
Ojilhvea 2201
Farndit 201
Rapihasille 2010

Ratajcayk- P ekroal 2010

Sharrma 2071

sihwerZ2i1

Teunissa2rmn 201
Timsae 207
Uhyps=milol 201

WLy 0o

B0 s DO YD

000000 000000000000000000000000000 00 raumsmenspenetmis

S rewerml 2009

Hrmar 2021

“a

=

=

=

il 2007

(]

-

L ]

|

=

M amcdeaelercg 2003

=

0 Wb WO

=

Sarrell 22002

=2

=

T al 2005

-

=5

ra

-

IR .. y . y .... I . TIREIE .. W (N ... MEIE ..Allocatinncontealment(selecllonblas)

BOOOOOO00 000000 00-000000¢=000:000/0rmmomymsommehameis

.'\!o\ll\lw.wdﬂ\l-.«ldl\ll\l.t\iﬂlﬂlt\id.l\ll\ld.ﬂ...d.ﬂ'\1..SEMIWEfﬂpﬂmng(fepﬂﬂingbm)

SO0 0 S0 0 000000000

B 000000 000 0000000000000 000- i
000000000000000000000000000000000 nommentmensins

Figure S2: Risk of bias summary: review authors' judgments about each risk of bias item for each included

study.
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Al-Ansari-5% (2010)
BaShir §2018;
Everard (2014
Flores (2016)
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Luo (2010)

Luo (2011)

Mahesh Kumar 52013%
Mandelberg (2003
Miraglia (2012)
Monkawa 2018

014

Pandlt 2013)

Park (2015)

harma (2013

Tal (2006)
Teunissen-3% (2014)
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E
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|
-0.750.71

Meta-analysis estimates, given named study is omitted

| Lower CI Limit

OEstimate Upper CI Limit

\
-0.23 -0.18

Figure S3: Sensitivity analysis for LOS in bronchiolitis: exclusion of a single study in turn. The study being

cited on the left is the one being left out in each analysis.
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Meta-analysis estimates, given named study 1s omitted
| Lower CI Limit OEstimate | Upper CI Limit

Anil (2010)

Florin (2014)

Grewal (2009)

Ipek (2011)

Jacobs (2013)

Kuzik (2010)

Mandelberg (2002)

Wu (2014)

0.68

Figure S4: Sensitivity analysis for ROH in bronchiolitis: exclusion of a single study in turn. The study being

cited on the left is the one being left out in each analysis.
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Study

Al-Ansari-3% (2010)
Al-Ansari-5% (2010)
Flores (2016)

H

Kose-3% (2016)
Kose-7% (2016)
Li-3% (2014)

Li-5% (2014)

Luo (2010)

Luo (2011)
Mandelberg (2002)

it

;

1

Miraglia (2012)

Ojha (2014)
Park (2015)

Tal (2006)
Teunissen-3% (2014)
Teunissen-6% (2014)
Hmar (2021)

Overall (I-squared = 71.0%, p = 0.000)

NOTE: Weights are from random effects analysis

]

+

<>

WMD (95% Cl)

0.03 (-0.42, 0.48)
-0.22 (-0.71,0.27)
-0.50 (-1.41, 0.41)
-0.40 (1.1, 0.31)

0.10 (-0.57, 0.77)

-1.00 (-1.32, -0.68)
-1.00 (-1.32, -0.68)
-1.50 (-2.11, 0.89)
-1.60 (-2.19,-1.01)
-1.30 (-2.13,-0.47)
-0.30 (-0.85, 0.25)
-0.41 (-1.40, 0.58)
-1.20 (-1.84, -0.56)
-0.75 (-1.39,-0.11)
0.00 (-0.83, 0.83)

0.00 (-0.83, 0.83)

-0.84 (-1.19,-0.49)
-0.67 (-0.92, -0.41)

%

Weight

7.10
6.76
417
531
553
797
7.94
597
6.06
4.58
6.35
3.81
578
5.73
4.59
4.61
772

100.00

I
-2.19

Figure S5: The effects of nebulized hypertonic saline treatment on the 24h-CSS in bronchiolitis.
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Study %
D WMD (95% ClI) Weight

1
Al-Ansari-3% (2010) : —S— -0.12 (-0.55, 0.31) 6.44
Al-Ansari-5% (2010) :I—-O-— -0.43 (-0.84, -0.02) T
Flores (2016) — -0.90 (-2.03, 0.23) 0.93
Li-3% (2014) —— -1.00 (-1.23, -0.77) 22.63
Li-5% (2014) - -1.00 (-1.23, -0.77) 21.59
Luo (2010) —B -1.60 (-2.14, -1.06) 4.01
Luo (2011) ——— J: -2.40 (-2.89, -1.91) 4.94
Mandelberg (2002) —_— 1: -2.70 (-3.79, -1.61) 0.98
Miraglia (2012) —0:— -0.90 (-1.53, -0.27) 2.99
Ojha (2014) . — 0.17 (-0.71, 1.05) 1.51
Park (2015) —0——]- -1.40 (-2.02, -0.78) 3.07
Tal (2006) —0—%— -1.10 (-1.82, -0.38) 2.25
Teunissen-3% (2014) : b 0.00 (-0.78, 0.78) 1.96
Teunissen-6% (2014) 1: — 0.00 (-0.79, 0.79) 1.90
Hmar (2021) ]I-o— -0.55 (-0.81, -0.29) 17.62
Overall (l-squared = 85.7%, p = 0.000) o -0.89 (-1.00, -0.78) 100.00

]

]

]

: L
-3.79 0 3.79

Figure S6: The effects of nebulized hypertonic saline treatment on the 48h-CSS in bronchiolitis.
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Study

D

Flores (2016) E
Luo (2010) —— E
Luo (2011) ——
Mandelberg (2002) —_— i
Miraglia (2012) ——
Morikawa (2018) E—
Ojha (2014)
Park (2015) —*-é
Teunissen-3% (2014) '

Teunissen-6% (2014)

Overall (I-squared =85.5%, p=0.000)

NOTE: Weights are from random effects analysis

WMD (95% CI)

-0.10 (-1.60, 1.40)
-1.40 (-1.65, -1.15)
-1.70 (-2.07, -1.33)
-2.70 (-3.85, -1.55)
-1.20 (-1.81, -0.59)
0.20 (-0.68, 1.08)
1.00 (-0.08, 2.08)
-1.20 (-1.73, -0.67)
0.00 (-1.19, 1.19)
1.00 (-0.13, 2.13)

-0.72 (-1.27, -0.18)

%

Weight

T
-3.85

3.85

Figure S7: The effects of nebulized hypertonic saline treatment on the 72h-CSS in bronchiolitis.
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Cumulative TSA is a Two-sided graph

Z-Score

N TSA =1231
84 A — . — ey

7 Trial sequential significance boundary for benefit

mZ-curve

6 Area of benefit

Favours
HS
.
1

Conventional boundary for benefit

putility bovnd?

Futility area
N

7
1197 Number of
patients
+» (Linear scaled)

Futi: Futility area
Uility bOundary '

Conventional boundary for harm

—5- Area of harm

Trial sequential significance boundary for harm

Figure S8: Trial sequential analysis for 24h-CSS in bronchiolitis, o of 5 % (two sided),  of 20 %.
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Figure S11: Exploring the appropriate dose of nebulized hypertonic saline for bronchiolitis in 24h-CSS. (A): there was
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meta-regression model with REMR approach of studies containing more than 2 doses of HS. (C): The random-
effects dose—response meta-regression model with REMR approach of all studies.
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Figure S12: Sensitivity analysis for 24h-CSS in bronchiolitis: exclusion of a single study in turn. The study

being cited on the left is the one being left out in each analysis.
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Figure S13: Sensitivity analysis for 48h-CSS in bronchiolitis: exclusion of a single study in turn. The study

being cited on the left is the one being left out in each analysis.
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Figure S14: Sensitivity analysis for 72h-CSS in bronchiolitis: exclusion of a single study in turn. The study

being cited on the left is the one being left out in each analysis.
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