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(Systematic Review and Meta-Analysis of the Effectiveness of Hyperbaric Oxygen Therapy)
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1. fuvasdoym (Background)

MI5NYIMEENTAUAIUNAUTIEINIAEY (Hyperbaric Oxygen Therapy; HBOT) {unissnu
Tnolfuaemeladieoendiauuigns 100% a1eldanuduusseiniafigaluiiosuiuussenia
(Hyperbaric chamben) fAifiaaufunielutdu 2-3 wiwesusseiniaduysal Fsagvilvsnenieldsy
aaﬂ%wuiuﬂ‘%mmqamnﬂ’iwmimﬂﬁ]ﬁwaaﬂ%wuu‘%qm‘ﬁgﬁmimmﬁUﬂa‘wmswh lnudnalvioandiau
dhdsrutlvadsudenluidsshinme feduatuasnasduninaigueniedouasuanaidondes dae
fudauassedunisiadelsaunsein dWudssansnmuadifadensilunishaiadelsa anenisua
v090¥or anvuinvesesemaluiodouaznasnidenld nsmeladeisiduisnssnuaiunie
WanAndizinsldsuiunisinumeengsnssunasfasnssuegnaninennns (1, 2)

Jaqiuiinisi1 HBOT anUszgndlddmiumssnugifianuiiaUivioniazsne Wy ean1s il
A1MAN1INN1TANAIINNABINTA (Decompression sickness - DCS) ANIENDIN1LRARUNADALIDALAY
(Arterial gas embolism; AGE) LLazt;:Jﬂasmmﬁumﬂmsﬁwﬁw (Diving accident) lsamsususeusnlanidy
fiw (Carbon monoxide poisoning) NMsAnEeveuiiedeitldldeondiau (Clostridial gas gangrene) 13
mﬂlﬁ‘usuaﬂLﬂfal,?jal,ﬁmmamwﬂsug (Crush Injury, Acute Traumatic Ischemia) msﬁm%aﬁﬂw@ﬂ
(Osteomyelitis) SauddsAunamenAifitaymdudou (Problem Wound) (1, 3, 4) wifdn HBOT axduis
fidoutravasndy uifior9vinliiAnnzunsndouainnisinuld Fawulilivesidn Taefndu
amzunsndeuiilisuusdeannsamelilomdaanvgalinissne 1wy Middle ear barotrauma Uy
Amzunsndouiinuvesiian wuld 2% (3)
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pg19lsAaudilideasdotialse@nininvesnisinwinie HBOT lunaie da1unns
NUNIUNAT0INISLY HBOT Wassudslifiveaguiausednsainnissnuiidaiau Wesainlidedndnly
nsfAnwkagyinideey Jsarsiinisfinwiiienuniuissunssuegiandussuuuaginseiodniu mn

winzaniie Usziliuyszansnmueanissnwialgeendiauainunausseiniegs (HBOT) weiludeya



dmiumsfiansandayndnsuselovidvesnisfionsanld HBOT Snwndiae sandamsdnyidfisiduiie
UsziliunuAueAIeIn1ssnwaig HBOT sald
2. IQUszesA (Objectives)

IngusyasAvan

1. iflenumuwissanssuegnndusyuusarTinsziefuulseaninaveinssnuwdiseandiau
ANUNAUTIEINTAE (HBOT) mudausly (indication) #i149

TngusvaiFianIy

1 lenumiuassanssuegrndussuunazinsziefuiulszadninavenissn Air/eas
embolism MyeanBlauANNAUTIEINIAGY (HBOT) Wiguiiguiunisinwiung (usual care)

2. enumuissunssuegrnfuszuvnasiinsieieAuuyszdninareinisnen
Decompression sickness MganTlauAINNAUTIEINIAZS (HBOT) WSguileuiun1sinwiuni (usual
care)

3. flenunmiuissanssueginduszuusasiinsziefuulseaninavesnisinwl Carbon
Monoxide poisoning A788aNBaUANUNAUTIBINAGY (HBOT) Wisuiiguiun1sinuuni (usual care)

4. Wenumuissanssuegnaduszuuuashinsgiefuulssaninaresnisine Clostridial
myositis and myonecrosis (gas gangrene) fﬁhaaaﬂ%muﬂmuﬂmmimﬂmqq (HBOT) 13auLngununis
Fnwrund (usual care)

5. denumwissanssuegiadussuuuardnsieieAuudsyavsnareenissnen Crush injury
e compartment syndrome WLa¢ acute traumatic ischemias gULLU‘Ug‘u“] AEDDNTLIUAIINNG
U558N7Age (HBOT) wSeuiiteuiunissnwuni (usual care)

6. enumuissunssueginduszuuiasiinszieiuiuuszadninarein1ssne Arterial
insufficiencies AEBBNTLAUANUNAUTIBINIAGY (HBOT) Wieuifiguiun1sinuund (usual care)

7. ienumumissanssuesiadussuuiarTinsee Auuuseaninaveinisinu Exceptional
blood loss (anemia) fga8NTAUAIUNAUTTEINAGS (HBOT) 1BuLiieuiumssnwuni (usual care)

8. fienumuissunssussraduszuusaiinsiefuuyssanEnareanisine Intra cranial
abscess MYANTAUAIUNAUTIEINAGY (HBOT) WWiguiieuiumssnuiund (usual care)

9. enumuissanssuegradussuunarliasiziefuulszavinavesnssne Necrotizing
soft tissue infections AILBBNTLAIUAIUNAUTIEINIAGS (HBOT) wWisuiiiguiunissnwiuni (usual care)

10. Wenuniurssanssuegrnduszuvwariiwsiziefuiulssdninavasnisine
Osteomyelitis (refractory) 99880NTLIUAUNAUTIEINAGS (HBOT) tiguiiisuiunssnwuni (usual

care)



11, WienumiurssaunssuegrudussuunasinszieAuiulssdnsnavesnisine Delayed
radiation injury (soft tissue and bony necrosis) ﬁaaaaﬂ%Lﬁ]uﬂaﬁuﬂG]‘Uiimmﬁgm (HBOT) WSy uingy
AuN1ssNEIUNR (usual care)

12. Wienuniurssanssuegrnduszuvnariiasiziefuiuussdndnavasnisine
Compromised grafts and flaps A3888NTLAUAIINAAUTIEINIAEGS (HBOT) 1UIsuiiiguiunssnuwuns
(usual care)

13, Wenuniwissanssuegrnduszuunarinssefuiuusedninareanisine Acute
thermal burn injury MEBBNTAUANNNAUTIEINIAGS (HBOT) LUSeuLiiguiun1sinwuni (usual care)

14. Wenumuissaunssuegrnduszuunaziinseiofuuuseansuaresnissne Idiopathic
sudden sensorineural hearing loss A1898NBIAUAIIUNAUTTIINTAGS (HBOT) tTguiiguiunissnw
Un@ (usual care)

15. Wenuniurssanssuegrnduszuvnariasiziefuiuussdninavesnisine
Osteoradionecrosis MyaaNBALANNAUTIEINAG (HBOT) Wiguiiguiunssnwiund (usual care)

16. WionumurssanssuegrafuszuuuazdinziefuuUszavinavesnising Non diabetic
- non atherosclerotic leg ulcer (not include pressure sore) cs“haaaﬂ%mumwmﬂmsmmﬂqq (HBOT)
Wisuisuiunssneun@ (usual care)

17. Wienunmiwassanssusgradussuuiasinszieiuuyszansnavein1sine Diabetic
ulcers for Wagner gr. Il and IV f1g08n@lauai1unausseInIags (HBOT) wWiguiguiun1sinwiung
(usual care)

18. Wienumussanssuegranduszuukarinsisiefuulssanduavesn1ssnel Neck and
head carcinoma after radiation therapy ¢1g98n8laUAIIUNAUTIEINTAZS (HBOT) wWiguileuiuns

SnwUnf (usual care)

3. 75n15AnW (Methodology)
3.1 JURUUTDINSANYY
nsAnwEPuNsNUMLITsInssuegudiusyuu (Systematic review)
3.2 YDUIHVBINITANY
Iuﬂwsﬁﬂmﬁ%wumumu%ﬂimsjmamqmm%’sjgﬂLLUU Randomized Controlled Trial
(RCT) vi3e AT zviedinTu (Meta-analysis) AfnwUszanBnaves HBOT lunssnwfaemudeydd
fi199) $1uau 18 Foudld IneSeuiisutun1ssnuund (usual care) fsil
1. Air/gas embolism
2. Decompression sickness
3. Carbon Monoxide poisoning
q

. Clostridial myositis & myonecrosis (gas gangrene)



Crush injury, compartment syndrome & other acute traumatic ischemias
Arterial insufficiencies
Exceptional blood loss (anemia)

Intra cranial abscess

0 o N o W

Necrotizing soft tissue infections
10.Osteomyelitis (refractory)
11.Delayed radiation injury (soft tissue and bony necrosis)
12.Compromised grafts and flaps
13.Acute thermal burn injury
14.|diopathic sudden sensorineural hearing loss
15.Osteoradionecrosis
16.Non diabetic — non atherosclerotic leg ulcer (not include pressure sore)
17.Diabetic ulcers for Wagner ¢r. lll and IV
18.Neck and head carcinoma after radiation therapy
3.3 grudeyaild
- AuAus1guIdvaingrudeyadiannsedngd laun MEDLINE (Pubmed) wag The
Cochrane Library é’i’jﬂl,wiL'%'mﬁgm%au”awﬁuﬁauﬂ'iﬂg]m:u 2558 9189n158UAUlAE WA1TUIN
loNaNTENIBIUALUTINYNTIVBI BT AL T4
3.4 NSAUAY
- muuasdflunsduAu Iy MeSH term Ao “Hyperbaric oxygenation” $ufAUAY
gy u lun1sdudu Iaun hyperbaric oxysen therapy, Yausldfias@inuaiia 18 Fousld (air
embolism, decompression sickness, carbon monoxide poisoning, clostridial myositis, gas
gangrene, crush injury, compartment syndrome & other acute traumatic ischemias, arterial
insufficiencies, exceptional blood loss (anemia), intra cranial abscess, necrotizing soft tissue
infections, osteomyelitis, delayed radiation injury, compromised grafts and flaps, acute
thermal burn injury, idiopathic sudden sensorineural hearing loss, osteoradionecrosis, non
diabetic—non atherosclerotic leg ulcer, diabetic ulcers for Wagner ¢r. Ill and IV, neck and head
carcinoma after radiation therapy)
- Wuunenunesangy
3.5 1NAINITAALADNINUITY
nad9in13Amke (Inclusion criteria)

- Junuddeguuuy RCT



L2 =

I3 a a = a . Y] Y] Ay  ad .l N
~HunuitendnwUseuiisu Hyperbaric oxygen therapy fun1ssneunfinaeisnne 7

THluusiazdeuddfiazAnuns 18 devdltlundused@aldnvusiamemuteuslifagfnu uagin
NadNSTeINsSnwIdeARaIuuRasdeudlERAnY Wy
Tutauslt carbon monoxide poisoning Avua inclusion criteria il
- AnwUsgAnSuaves HBOT lunsinwgUaeiAnfivanarsususousnlad yn
JEAUANNTULTY LI ULIBUiUN133NYINE Normobaric oxygen (NBO)
- Yawadndveanisinuilunsiinennisudesinisuansiiuansdsssuuuszamlésu
TREIGY (signs or symptoms possibly indicative of neurologic injury) Tngfnn1ulutisian 4 - 6
duaminaslasunissnw
nauinsAneen (Inclusion criteria)
- Wawnsaifieneaideatuanysald

3.6 MIAALGDNLAZNITUTEHUAMAINIATY

av A vas/ Y=

MenifendvaulizgnindonsazUssdiunun nanuideledussdiu 2 au Jadudasy

Y
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sofiu mnransUseiulinssiuagldiussiduaui 3 Wemdeagy
AT AeIN SRR NIz NUSEIuAMAINIUITY 1agld Maastricht-Amsterdam

scale (5) @ausznaulusie 12 Mdelunisussiiuaiugnassniglu (internal validity) ¥es31u3de lag

o o

Wuniseeunuuusediuin nuwddeduty q lafinisnsevh (Yes) wisldlanseyih (No) viselduilasiufienis

=

nspvilidaaunielilalideya (Unsure) tngluusazidemnnuidelifinnubesiasiinendagle 1

= | o
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3.7 MTIATIEINETA

Taszvvayamen1Tinszviediy lagldlusunsy STATA

o

- NINAFBUANULANAAUYDILARZI1UTTY (Test of heterogeneity) AidLiiunisiungy

o w a

Uszrnsussnmnediu asnageulagldada Q statistic MuunseiulediAgyn1eada (o) windu 0.10

SWAUNISRTUNAT I

|2={Q;f]xmu%

e Q f® Chi-square test
df Ao degree of freedom
nsutanann 12 (6)
0% : no heterogeneity;
25%: low heterogeneity;

50%: moderate heterogeneity;



75%: high heterogeneity
- NN9%1 source of heterogeneity

AsdfinuIng heterogeneity 5319n15@NE1931IA159 source of heterogeneity Tagldf
33115 Meta-analysis diednszsimnianys (explanatory variable) fidwasionadng (outcome variable)
TnefuUsiidwaliAnnisiasunUamemadng (R91501910A1 p-value ¥84 regression coefficient) 9%
iluTiasiesidienn source of heterogeneity #3833n1534AT1¢9 Subgroup analysis AMuAIWUSHIY 7
I¢91nni Meta-regression 1¥u dnwaizuedgitae intervention Alilun1sAne nsliiendusan (co-
intervention) 1Ju@u

- N1537UNANTTIN8 (Pooled result)

Tunssmnan19idy agidenldiluuinaowadflunssiunanIslaeiasuay
UANANAUYBIIUITY MINNANITNAABUANULANATNAY (Test of heterogeneity) wuang1uadelifina
waneafuazsInanITelaelduuusianind (Fixed effects model) uimnenAdefinnnuunnsadiu
ssiuralaglduuudnasgu (Random effects model)

NTIATINTBLAILLANINANIANYIAILANERFAM1Y MIUAN YUETOLAVDINAINTVRINTT
Sl Tlunasinsdadi Tnsavegluguvesiussanauuugauasinsnndesuiiesas 95 uas
wansralugunsam forest plot

nsdladnsmssnwidudeyasieiios (Continuous data) 1y 5efiv....... azuanssazady

Standardized mean difference %38 Effect size; ES

ES— ><1| le
%ooled

Iy X, uag X, Ao Anadulunudded i dvmsunduneasiaznguaiuny

Spooled D AUTEAUUNINTFIUTI (pooled standard deviation)

) f (n; — l)S% + (ny — l)S;,
LS !’){ — I|| \ \ A
poolec \/ ny +ny — 2

18 Si waE S, AD AL UUNINTIIUNVINGUNARBILAZNANAIUA

N1 kA N, A9 IWIUELTINTFNYluNGUnAaRILAENaUAIUAL
0 ) o e & v ! . | Aa v a
dmiunaansniludeyaaeingy (binary data) Wy N13ye N1350ATIR AwldA1AINE

v v

NS (Relative risk; RR) #58 Odd ratio (OR) Tun1suananan1sanw

Relative risk (RR) = P1/Py
= [a (c+d)]1 / [c (a+b)]



o P, fie Aanuhaziluvesnisiinmenisallunguneaes = a/(@+b)
c/(c+d)

Po Ao mtazdurasnisifiamgnisellunguaiuau
a o MstAnwsNsallungunaaes

b Ao NMsliiammnisallunguneaeg

c fin M3iinmanisallunguaiuny

d fis nskliiawmgnisallunguatuny

Odd ratio (OR) = ad/bc

lpg OR 1udnsdruszning odds lunquvnass (0,) uaznguasuau (Op)
O, fn dn1dusEINNSAnmnNsalkaglifamnsallunguneass = a/b
Oy fia dnsdIusEnInNsiamsnNsaikazldiinmgnsallunguatuau = c/d
- NMIAAdU Publication bias
o a s . . . = \ ] P a
MATIATIZIN publication bias 83n15@NWIA199) Tagld funnel plot Fadunsng
plot 521114 standard error fiU effect size UvIUAAZNITANE LaznAgdey funnel plot asymmetry A7

Egger test (7)

4. MIINUHULNBIHEUNIVIYA (Dissemination plan)
4.1 dhawenansAnwuiddnaunanyseiugunmuiania
4.2 dnauonadnIFeuanuussgaInnsssRunIRkazs LR

43 ARUNKAINUIETUINTANTTLAUBIRLAZUIUNTRA

5. #8UNALEulATINN5IY (Project organization)

AMZLNAUANENS UNINSFeRAUINS
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