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Article

BACKGROUND: Emgn dum s a sa of mna onfuson and agaon af waknng
fom anshsa ha may su n auma njus o h hd. Lmd dugs hav bn sudd o
usd o pvn hs oun.

OBJECTIVE: To dmn h ffay and safy of navnous doan n onong m-
gn agaon (EA) n hdn undgong sugs don und gna anshsa ompad o
pabo o oh navnous anshs.

METHODOLOGY: Ths sudy s a ma-anayss, wh pubshd as w oband usng
PubMd, Cohan Lbay, Cna Tas, and Goog Shoa up o Augus 2022. Th pmay
ouom masu nuds ndn of mgn dum wh sonday ouoms a posop-
av pan and advs ffs ompang doan and oh navnous dugs. Th a nuds
nausa and vomng, unowad away vns and oa ansh oxy (LAST). Rvw Manag
5.4 was usd fo sasa anayss.

RESULTS: Th w a oa of 6 as nudd fo quanav and quaav anayss. Th
ova ndn of mgn agaon (RR=1.03, 95% CI [0.50, 2.13], P=0.94) and advs vns
w hgh n h Ldoan goup, ahough h dffns w no sgnfan. Subgoup anayss
by ompaao showd sgnfan nasd sk of dvopng EA wh Ldoan ompad o oh
navnous dugs (RR=2.06, 95% CI [1.32, 2.32], P=0.002). Th sk fo dvopng posopav
pan s dasd wh Ldoan ompad o pabo and oh dugs.

CONCLUSION: Inavnous doan gvn o hdn undgong gna anshsa wh
svofuan nasd h sk fo mgn dum, ompad o boh pabo and oh nav-
nous anshs.

KEYWORDS: lidocaine, emergence agitation/delirium, children, pediatric, anesthesia, sevoflurane
anesthesia, general anesthesia

Fs dsbd n h ay 1960s, mgn

agaon (EA), aso fd o as mgn d-

um (ED) o mgn xmn s dfnd as a

sa of mna onfuson, agaon and dsnhbon

pauay upon waknng fom anshsa [1].

Ths manfss as hypxaby, yng, sss-

nss, sf-njuy and haunaons dsp amps

o on h pan hough vba o oh mans

[2, 3].

Is ndn vas fom 20-80%, mo ommony

sn n hdn agd 2-7 yas od [4, 5] who und-

go panfu suga podus und gna nhad

anshsa [5]. Suggsd sk faos nud apd

awaknng n an unknown nvonmn, agaon

dung ansh nduon, popav anxy,

away obsuon, nvonmna dsods, us of

p-ansh mdaon, ansh hnqu, yp

of ansh usd (voa, navnous) and pos-

opav pan [6].
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Ths may as fom a fw mnus o as ong as hy

mnus and may sov sponanousy. Howv,

hough sho n duaon,  may aus a ga da of

sss fo boh pans and haha psonn.

Emgn agaon may su n auma njus

o h hd, pung ou of navnous ns and

dans, sf-xubaon and moona auma fo h

agv [7]. Th s md au on h pah-

ophysoogy of mgn agaon n hdn.

Som say ha  s baus of nasd sympah

on and poongaon of h xd sa dung an-

shsa ovy [13]. Ohs say ha  s du o

dffna ovy as n ban funon du o

dffns n aan on mgn [13]. Eva-

d aa and guos onnaons n h paa

ox du o svofuan anshsa, and h ou-

n of nay sn svofuan-ndud pp-

ogn avy hav aso bn poposd [13]. A

funona MRI was usd by h am of Bouxva-

oux  a, o xpan h mhansms undyng h

aaon of onsousnss dung anshsa

[15,16]. I was found ha dung mgn fom

gna anshsa, haamooa onnvy n

snsoy nwoks, and avad mdban ua

fomaon a psvd. Howv, dayd ovy

of suboa haamoguaoy sysms oud on-

bu o dfs n oa ngaon of nfo-

maon, whh oud ad o onfuson o an agad

sa [9, 15]. Thus, vaous mdaons namy,

mdazoam, kamn, apha 2 agonss and popofo,

hav bn sudd o du h ndn of hs

ompaon. Of hs, popofo s h pfd

dug fo h pvnon and amn of mgn

agaon [13]. Aodng o h sudy of Auoad .

a wh hdn, 1 mg/kg popofo a h nd of su-

gy af dsonnuaon of svofuan dass

h ndn of agaon [17]. Howv, popofo,

aong wh h mnond dugs, poss som und-

sab sd ffs nudng dayd posopav

awaknng, hyponson, badyada and asyso

[13].

Ldoan s a ay amn dvd fom

xydn. Ths dug s ommony usd fo oa ans-

hsa, ofn ombnd wh pnphn [20]. I an

aso b gvn navnousy fo advand away

managmn as an adjuvan o aha nubaon by

obundng h hypnsv spons o ayngoso-

py [20]. Oh uss of doan bsds duon n

pan a duon of nausa, us duaon, opod

qumn and ngh of say n hospa [14].

Asd fom mnmzng h pan’s pan on m-

gn by sodum hann bokad, Ldoan d-

mnshs h nopv sgnang o na nv-

ous sysm hough nhbon of G-pon mdad

ffs and dung snsvy and avy of spna

hon nuons pauay agng gyn and

NMDA po-mdad [14]. Addonay, n a

jouna by Dunn . a, sysm doan boks

xaoy sponss n wd dynam ang nuons

n h a spna od hough a mhansm pobaby

nvovng syhnn-snsv gyn pos

[14]. Is oh mhansm of aon nuds bok-

ad of musan, non and dopamng -

pos, nhanmn of gamma-amnobuy

adng pahways, nhbon of opa pos,

an-nfammaoy pops and nhbon of -

as of subsan P, a pon NK1 agons [18, 19].

Toxy fom popav doan s xdngy

a [14]. Among h dadd advs ffs of h

povson of oa anshsa s oa ansh sys-

m oxy (LAST) manfsng as ada and

na nvous sysm sympoms. Dowsnss was

pod n 2 of 18 pans who vd popa-

v doan nfuson fo abdomna sugy.
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Th a andoa pos ha pans who v

popav doan appa o b sp dung

mgn fom anshsa. Aso,  s hough ha

h appan dayd awaknng sus fom pa-

ns bng ss sponsv o h ndoaha ub

[14]. Popav doan has bn shown no o

aff m o PACU dshag [14]. Ths fndngs

a suppod by h ospv sudy by Boh .

a. I xpos h us of popav navnous

doan admnsaon n hdn undgong ap-

aosop podus. Ths anayss dd no va

any advs ffs n pda pans vng

navnous doan fo sugs don und gn-

a anshsa [9]. Gvn s supo safy pof

ompad o od oa ansh agns [20] and

asy assby, doan shows mmns pon-

a fo duon of mgn agaon. Sva

na as hav shown ha Ldoan an sgnf-

any du h ndn of mgn agaon

n hdn who undwn sugy und gna

anshsa [8, 9], wh ohs sa  has no ff

[10,11]. Oh suds hav usd  as an adjun fo

pvnon of mgn agaon and showd fa-

voab sus [4, 12]. To da, no ma-anayss has

bn ondud wh gads o hs op.

Th gna objv of hs sudy s o d-

mn h ffay and safy of navnous do-

an n onong mgn agaon n hdn

undgong sugs don und gna anshsa

ompad o pabo o oh navnous ansh-

s. Spfay, o dmn whh h s a df-

fn n h ndn of mgn agaon,

posopav pan and advs vns among pda-

 suga pans don und gna anshsa

va svofuan gvn navnous doan vsus

pabo o oh navnous anshs.

Th advs vns ha w onsdd n-

ud nausa and vomng, unowad away vns

and LAST.

Ths ma-anayss foowd h ommn-

daons of h PRISMA-P 2020 samn and

Cohan Coaboaons fo sysma vws and

ma-anayss. Inudd jounas w oband

hough PubMd, Cohan Lbay, Cna Tas

and Goog Shoa fom Augus 2022. Th sah

ms w “andomzd onod a”, “na

onod a”, “Ldoan”, “mgn agaon/

dum”, “adjuvan”, “hdn”, “pdas”,

“anshsa”, “gna anshsa” and “svofuan

anshsa”.

Th suds vwd w andomzd

onod as ha assssd h safy and ff-

vnss of navnous doan n dasng h

ndn of mgn agaon among hdn of

any ag goup und 18 yas of ag wh Aman

Soy of Anshsoogs (ASA) funona ass-

faon I-II undgong sugy und gna ans-

hsa va svofuan. Ths nud doan

dosd a 1-2mg/kg navnous bous h a ndu-

on o po o xubaon whh may b foowd

by an nfuson a 1.5mg/kg/h o no. Ths nvn-

on was ompad o a pabo o oh navnous

anshs. Suds whn doan gvn hough

oa o aosozd, oh foms of gna ansh-

sa and as ha nudd hdn wh na

nvous sysm, hpa o na dysfunon, dv-

opmna day o pdng psyhooga o psy-

ha dsods w xudd. Th pmay ou-

om masu s h ndn of mgn aga-

on assssd usng any mgn agaon song

Materials and Methodology
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sa suh as h PAED sa o oh 4- o 5- pon

Th sonday ouom masus a as foows: 1)

posopav pan sos usng song oos fo

pan, and 2) advs vns nudng nausa and

vomng, unowad away vns and LAST.

Th psn of mgn agaon s d-

fnd by: a) Cavo 5-pon mgn agaon

song sysm, wh fv sps fom obundd and

unsponsv o wd hashng bhavo qung

san [22]. A so of mo han 4 s ndav of

mgn agaon; b) Co 5-pon sa wh fv

agos: asp, awak and am, ab o on-

soab yng, nonsoab yng, and sv s-

ssnss [4]. A so of mo han 4 s ndav of

mgn agaon; ) PAED so wh 5 a

sod usng a 5-pon sa. Th maxmum ahva-

b so s 20 [22]. A so of mo han 10 s n-

dav of mgn agaon; and d) WATCHA 4

-pon sa whh s a smp oo o us n na

pa and may hav a hgh ova snsvy

and spfy [22]. A so of mo han 4 s nd-

av of mgn agaon.

On h oh hand, h psn of posop-

av pan s dfnd by h foowng pan song

sysms: a) Chdn's Hospa of Easn Onao

pan sa (CHEOPS) whh s an obsvaona

sa fo masung posopav pan n hdn

agd 1-7 yas. Ths sa nuds sx agos of

pan bhavo: (y, faa, vba, oso, ouh, and

gs). A so angng fom 0 o 2 o 1 o 3 s as-

sgnd o ah avy and h oa so angs b-

wn 4 and 13 [23]. A so of mo han 6 w

dno pan n h hd; b) objv pan sa

(OPS) nopoas fou pan bhavos (yng,

movmn, agaon, and vbazaon) and bood

pssu hang. Eah of hs agos s sod

fom 0 o 2 [23]. A so of mo han 6 w dno

pan n h hd; and ) hdn and nfans posop-

av pan sa (CHIPPS) s usd fo hos ss

han 6 yas od o unab o undsand h vsua

pan sa. A so of mo han 4 w dno pan

n h hd.

Daa was xad by wo auhos and oss-

hkd by anoh ndpndn auho fo auay

and ompnss. Assssmn fo sk of bas was

pfomd usng h Rvw Manag pogam. Th

foowng bass w assssd: son bas, p-

foman bas, don bas, pong bas, a-

on bas, and oh auho-pod bas. Eah -

on was assssd as havng ow, una, o hgh

sk fo bas. Rsk of bas assssmn was pfomd

ndpndny by wo vw auhos. Conf so-

uon was don hough onsnsus. A hd vw

who s a onn xp was ad upon f dsag-

mns a no sovd.

Rvw Manag (RvMan) 5.4 was usd fo

sasa anayss. Rsk ao was usd o ompa

h ndn of mgn dum, posopav

pan and advs ffs bwn Ldoan vsus

pabo and oh dugs. Und advs ffs, h

ndn of nausa and vomng, unowad away

vns and LAST bwn h sad ompaaos

w nudd. Subgoup anayss was pfomd fo

ndn of mgn dum by ompaao and

dos. Random ffs mod was usd as h was

subsana hogny, gadd as I2 of >60%, sn

n h goups.



Page 51 The PCMC Journal, Vol. 19 No. 1

A oa of nn hundd ghy-fou (984)

suds w dnfd hough on daabass

and hand sahs (Fgu 1). On hundd foy-

fv suds w nudd n h  and absa

snng af movng dupas. Of hs, ony

wny-wo suds m h a fo fu-x -

vw. Fom hs wny-wo suds, foun w

xudd: sx suds had nomp daa, on sudy

had no avaab fu x a and svn suds

had dffn ous of admnsaon of ompaao

dug. In a, a oa of sx suds w nudd fo

ma-anayss.

Results

Figure 1. Prisma Flow Diagram

Description of the included studies

Sx (6) andomzd onod as pub-

shd fom 2005 o 2022 ha assssd h ff-

vnss of navnous doan n dasng h

ndn of mgn agaon posopavy,

ompad wh pabo and oh navnous

dugs suh as Popofo, Esmoo and Magnsum

sufa n hdn wh ag ang of 2 o 14 yas,

assfd ASA I – II und gna anshsa

w nudd. Tab 1 shows h suds’ popua-

on, samp sz, nvnon and ompaao,

pmay and sonday ouoms.
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Primary
Author

Year N Type
of
study

Age , ASA
status,
type of
surgery

Intervention
(Dose and
Administra-
tion)

Comparator Primary Out-
come

Secondary
Outcome

Jang, Y 2005 85 RCT 2-7 years
old; ASA 1
and 2; Low-
er ab-
dominal
surgery

1.5mg/kg Li-
docaine (over
30-45s) 5
minutes be-
fore discontin-
uation of an-
esthetic

Saline EA score (5-
point score by
Cravero; >4)

CHEOPS,
modified Al-
drete postan-
esthesia score

Lee, J 2007 120 RCT 3-9 years
old; ASA 1
and 2; ton-
sillectomy
and ade-
noidectomy

1% 1mg/kg or
2% 2mg/kg at
1 minute
(over 10s)
after begin-
ning of spon-
taneous respi-
ration (before
extubation)

Saline Arousal Excite-
ment (5 point
scale by Crav-
ero; >4)

Sedation
score
(UMSS>2),
incidence of
cough

Eche-
varria, G

2018 92 RCT 2-12 years
old; ASA 1
and 2

IV lidocaine
(1.5 mg/kg
intravenous
lidocaine over
5 min fol-
lowed by 2
mg/kg/h) prior
to intubation

Saline POV EA (WATCHA
scale > 3),
Time to extu-
bation, postop
pain, plasma
concentration

Ji, J 2019 84 RCT 3-9 years
old, ASA 1
and 2; Stra-
bismus sur-
gery

Lidocaine
1.5mg/kg af-
ter the gas
was turned off
and the pa-
tient started to
move volun-
tarily

Esmolol
0.5mg/kg;
Saline

Cole 5 point
score (EA) >4

Objective
pains score
(OPS) and
RASS

Manouc
hehrian,
N

2022 102 RCT 3-14 years
old; ASA 1
and 2

At the end
of the sur-
gery, two
minutes be-
fore endotra-
cheal extuba-
tion, 2% Lido-
caine 1mg/kg

Propofol
0.5mg/kg

Laryngospasm Agitation nau-
sea and vom-
iting, shivering

Manouc
hehrian,
N

2022 62 RCT 3-14 years
old; ASA 1
and 2

After intuba-
tion, 2% Lido-
caine 1mg/kg

Magnesium
sulfate
15mg/kg

Laryngospasm Agitation nau-
sea and vom-
iting, agitation,
sedation
score

Table 1. Characteristics of Included Studies (n=5)



Page 53 The PCMC Journal, Vol. 19 No. 1

Fv (5) suds w assssd as havng ow

sk of bas and on (1) sudy was assssd as havng

una sk/som onns many du o unsp-

fd nfomaon on aoaon onamn (Fg 2).

Figure 2. Cochrane risk of bias assessment.

Figure 3. Incidence of Emergence Agitation (EA): Lidocaine vs. Comparator

E  Iv

1. I  E A

Daa fo h ndn of mgn aga-

on w avaab fo a sx (6) suds. Th was

a oa of fv hundd foy-h (543): wo hun-

dd svny-h (273) pans n h doan

goup and wo-hundd svny (270) pans n h

ompaao goup. Fos po showd nasd

sk of dvopng EA n pans gvn Ldoan

ompad o ompaaos (RR=1.03, 95% CI [0.50,

2.13], P=0.94) howv, no sasay sgnfan.

Consdab hogny was obsvd whn

hs suds w pood ( 2= 34.1, I2=86%,

P<0.00001) (Fg 3).
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. Sb A b C

Dffng yps of ompaaos an nfun

h amn ff [10, 11]. Subgoup anayss b-

wn pabo vs oh navnous anshs,

namy Popofo, Esmoo, and Magnsum Sufa.

Th s fo subgoup dffns ydd a p<0.05,

hn sgnfan. No sgnfan dffn was sn

n h ndn of ED wh h us of Ldoan vs

pabo. On h oh hand, h suds showd

favo o ompaaos. Th was w h nasd

sk of dvopng ED n h Ldoan goup vs

ompaaos (RR=2.06, 95% CI [1.32, 2.32],

P=0.002). Moda hogny was obsvd bu

no sgnfan ( 2=2.58, I2=30%, P=0.24) (Fg 4).

Figure 4. Incidence of Emergence Agitation (EA) by Compara-

b. Sb A b D

Mup suds hav usd dffn doss of

Ldoan o dmn f  w das EA, how-

v, onfng sus w found [10]. Hn,

w dd a subgoup anayss of dffng dos of L-

doan. Th goups w dvdd no wo: dos of

<1.5mg/kg whh nudd h suds and dos

of >1.5mg/kg whh nudd wo suds. Ths

u off doss of navnous doan w basd

on h sudy of Boh, . a on pda pans

don n 2018 (9).

Fos po shows h man ff of pood

as was n favo of Ldoan fo boh doss

(Ova RR=0.90, 95% CI [0.46, 1.79], P=0.30)

(Fgu 6). Du o sgnfan subsana hog-

ny, h was onadng man ff n ah

dos. I was obsvd ha ss han o qua o

1.5mg/kg dos of Ldoan had nasd sk of

dvopng EA (RR=1.22, 95% CI [0.58, 2.55],

P=0.60) wh ga han 1.5mg/kg dos of Ldo-

an showd a dasd sk of dvopng EA

(RR=0.25, 95% CI [0.01, 4.41], P=0.35). Ths
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Figure 5. Incidence of Emergence Agitation (EA) by Dose

Figure 6. Incidence of Postoperative Pain: Lidocaine vs Comparators

2. I  Pv P

Th (3) suds ompad h ndn

of posopav pan n hdn wh h us of

Ldoan vs ompaaos. Ths suds showd

ha h w fw psods of posopav

pan wh h us of Ldoan ompad o pa-

bo and oh dugs (Jang 2005: RR=0.78, 95% CI

[0.42-1.47], J 2019 RR=1.05, 95% CI [0.62-1.76].

Howv, h sus w no sasay sgnf-

an (Fg 6).
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3. I  Av E

Fv (5) suds had daa on advs vns

wh h us of Ldoan ompad o oh dugs.

Fos po shows ha h us of Ldoan n-

asd h sk of ndn of advs ffs

ompad o pabo and oh ompaaos

(RR=1.21, 95% CI [0.39, 3.75], P=0.74). Ths was,

howv, no sasay sgnfan. Subsana

hogny was aso sn n hs goup whh

was sgnfan ( 2=47.95, I2=94%, P<0.00001)

(Fg 7).

Figure 7. Incidence of Adverse Effects: Lidocaine vs Comparators

Fgu 8 showd h bakdown of h

man ff p advs ff yp. Th ova

ff showd ha h was an nasd sk of

dvopng advs ffs wh h us of Ldo-

an (RR=1.49, 95% CI [0.62, 3.57], P=0.85).

Fou (4) suds nod h ndn of

nausa and vomng n hdn f Ldoan was

usd ompad o pabo and oh dugs. Sub-

goup 1.4.1 showd h was an nas n h

khood of dvopng nausa and vomng

fom h us of Ldoan ompad o oh

ompaaos (RR=1.73, 95% CI [0.52, 5.79],

P=0.37). Th was aso a no of sgnfan sub-

sana hogny n hs goup ( 2=22.41,

I2=91%, P<0.00001).

Th (3) suds mnond unowad

away vns, pauay ayngospasm. Ths

subgoup (1.4.2) s favos ompaaos as h

s an nasd khood of dvopng uno-

wad away vns wh h us of Ldoan

(RR=1.37, 95% CI [0.17, 10.83], P=0.76). Sg-

nfan subsana hogny was aso ob-

svd ( 2=20.41, I2=90%, P<0.00001).

Th wo subgoups pvousy dsussd

dd no show any sasa sgnfan fo ah

yp of advs ff. Th w aso h (3)

suds ha dsbd LAST n h pap. No

suds pod any ndn of LAST n h

ous of h sudy.
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Figure 8. Subgroup Analysis of Adverse Effects: Lidocaine vs Compar-

Study RR 95% CI I-squared

Including all (6) RCTs 1.03 0.50, 2.13 86%

Removing Manouchehrian_1 2022 0.83 0.38, 1.84 86%

Removing Manouchehrian 2022 0.86 0.38, 1.96 86%

Removing Lee 2007 1.44 0.87, 2.4 69%

Table 2. Sensitivity analysis: Incidence of Emergence Agitation

4. Sv A

Ths anayss was pfomd o aoun fo

possb sous of hogny. Th sus of h

snsvy anayss a shown n Tab 3. Ths

showd ha h pood ff dd no hang whn

h suds wh sus oppos h don of h

pood ff w xudd.
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Ths ma-anayss amd o dmn h

ffay and safy of navnous doan n on-

ong mgn agaon n hdn undgong

sugs don und gna anshsa ompad o

pabo o oh navnous anshs. Ths was

basd on suds mnonng h ffvy of usng

Ldoan n dasng h sad vn n hdn.

Howv, hs sudy has found h oppos. Ths

sudy vad ha h was an nasd sk of

dvopng mgn agaon wh h us of L-

doan ompad o pabo and oh dugs. Ths

fndng was, howv, no sasay sgnfan

and h daa was hognous. Subgoup anayss

was don o ook fo possb auss of hogn-

y aodng o yp of ompaaos and dffn

doss of Ldoan.

In h subgoup anayss by ompaao, h

suds hav ompad h ff of Ldoan wh

pabo and oh dugs namy, Popofo, Esmoo

and Magnsum sufa n pvnng mgn

agaon. Th su showd dasd ndn of

EA f Ldoan was ompad o a pabo bu an

nasd ndn of EA f ompad o h dugs

pvousy mnond. Ony h a showd sas-

a sgnfan.

Many suds hav nvsgad h bnf of

usng Popofo n pvnng mgn agaon

nudng a ma-anayss don by Gupa . a [27].

On h oh hand, Magnsum s a pdomnany

naua aon whh has a na nvous sys-

m dpssan popy [28] whh addsss h

poongd xd sa dung anshsa ovy -

hypohszd o b h pahophysoogy of m-

gn agaon [13]. Anoh dug nudd n h

ompaaos s Esmoo. Ths s a ba anagons

whh s sad o bok oa aousa avang

agaon [12]. Hn, h foowng dugs’ mha-

nsm of aon an xpan h sn supo bnf

of h ompaaos ov doan.

A subgoup anayss by dos was aso don

as hs may hav ausd h hogny bwn

h suds. Howv, h sus w onadng.

A dos of ss han o qua o 1.5mg/kg showd an

nas n dvopng EA as opposd o a das

n sk whn ga han 1.5mg/kg dos was usd.

Ths dd no mna hogny and h fnd-

ngs w no sasay sgnfan. I an b n-

fd ha nasng Ldoan’s dos w show a

mo ponound ff [13] povdd ha  s wh-

n h dug’s oxy dos. Fuu suds hav y

o dmn h mnmum ffv onnaon o

ssn mgn agaon. Oh possb auss of

hogny a mng and mann of dug admn-

saon. Ths w, unfounay, no sandad-

zd n ah sudy, hfo, anno b goupd o-

gh.

Th was an ova nasd sk of xp-

nng an advs ff wh h us of Ldoan

ompad o ompaaos, ahough sasay no

sgnfan. In paua, h was an nasd

khood of xpnng nausa, vomng and un-

owad away vns (ayngospasm and sdo)

wh h us of Ldoan. Ths fndng an agan b

xpand by h nhn pops of h ompaa-

o dug. I s sabshd ha Popofo has nns

pops n pvnng posopav nausa and

vomng [28] wh Magnsum has h aby o

ax muss and nas fady whh das-

s away avy hn ayngospasm [27]. No

vns of LAST w nod fo a suds vwd.

Discussion
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Th a sva anayss wh sgnfan

sasa hogny whh anno b sovd by

subgoup anayss. Advs vns pod n nd-

vdua suds w no unfom, and h w m-

d suds on spf ompaaos ha fuh

anayss anno b pfomd on hm. Anoh pos-

sb sou of h hogny s h dffn su-

ga podus usd n h ndvdua suds. Ths

sudy aso dd no xpo h dffn n mng

and mann of dos admnsaon sn h daa

avaab w no sandadzd. I was aso nod

ha h nod as had sma samp szs whh

may aff h sus.

Th aso sms o b a pubaon bas as

sn wh h funn po of h ndn of m-

gn agaon, vn whn anayzd by ompaao

and dos.

Inavnous doan gvn o hdn un-

dgong gna anshsa wh svofuan n-

asd h sk fo mgn agaon, ompad

o boh pabo and oh navnous anshs. I,

howv, may onbu o dasng posopav

pan n h sad goup. Th sk of advs ffs s

aso possby nasd wh h us of doan

hn, auon shoud b xsd wh hs subs

of pans.

Ths sudy ommnds addng mo suds

favoaby hos wh ag samp szs, good qua-

y daabass and hgh-quay RCT's wh vdn

on h ffvy of doan on mgn aga-

on n hdn undgong nhaaona gna an-

shsa. I s aso ommndd o nud fuu

suds nvsgang h ff of doan fousng

on sandadzd mng and mod of dos

admnsaon.
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