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Original Article

The effectiveness of double loop Ethibond figure of eight sutures in distal third
clavicular fractures in Nakornping Hospital: A pilot study

Nopparat Rujiwattanapong’, Chaloemwut Piyaphattachai’, Athipong Konerit',

Anugoon N/ramitsant/‘phongl, Wattanai Atthakorn®, Passakorn Wantawin’
!Department of Orthopaediics, Nakornping Hospital
2Department of Orthopaedics, Faculty of Medicine, Chiang Mai University

ABSTRACT

Introduction: Treatment of distal third clavicular fractures does not yet have a standard
surgical method. The use of metal or suture materials is limited in that it requires repeated
surgery to remove the metal or material. There is evidence showing the good efficacy of
using new techniques with non-metallic materials (Ethibond).

Objective: To evaluate the effectiveness of using new techniques with non-metallic
materials (Ethibond) in distal third clavicular fractures.

Study Method: A pilot study was conducted on patients with distal third clavicular
fractures who were admitted to Nakornping Hospital between August 1, 2021, and July 31,
2023. A total of 22 patients underwent clavicle fixation surgery with a new technique of
Ethibond to coracoclavicular- stabilization. Primary outcomes included union rate and time-
to-union, while secondary outcomes were coracoclavicular (C-C) distance, shoulder range of
motion, DASH score, VAS score measured at weeks 2, 6, 12, and 24. Complications, and
adverse events were also evaluated. Data were analyzed with descriptive statistics and
mixed effect models comparing average scores of outcomes with baseline at week 0.

Results: Of 22 patients, 15 males (68.2%), the mean age was 43.64 + 13.61 years. Fifteen
cases (68.2%) had surgery on their right shoulder, nine patients (40.9%) were loss-of-follow-
up. Among 13 patients followed, all (100%) had a clinical union, with a time-to-union of 12
weeks, and a radiographic union with a total of 13 cases from all who showed up for X-ray
(100%). VAS score and DASH score were equal to 0 at 12 weeks after surgery. Range of
motion, flexion, extension, abduction, adduction, internal rotation and external rotation, CC-
distance improved significantly 2 weeks onwards after surgery. No complications or adverse
events were observed.

Conclusions: A new technique with non-metallic materials (Ethibond) in distal third
clavicular fractures was found to be effective in all outcomes. Patients can return to normal
activities within 12 weeks. Therefore, it could be applied as a treatment of choice in the

future.

Keywords: rate of union, time-to-union, CC-distance, shoulder range of motion, DASH score

Submitted: 2023 Sep 8, Revised: 2025 May 7, Accepted: 2025 Jun 15
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The effectiveness of double loop Ethibond figure of eight sutures in distal third

clavicular fractures in Nakornping Hospital: A pilot study

naugianLdn (Inclusion criteria)

1. {theiifiony 18 BRuly

2. fneifinnenszgnluianirdiulans
7N MUNUITELANTYDINITWNAIL Neer’s
classification ¥ 5 Ussm
wnaianean (Exclusion Criteria)

1. fhedifinnzunszgn Coracoid ¥

2. fUrefilanznisuisiiveaden
AaUnd 3o dn1zidenanianunf

3. flhofifiuse IAu Ethibond
Intervention

1. §U1enns1elasunisiidngnnsa
nszantnvardndrdudunsegn Coracoid
(CC-stabilization) wileufiunnsy

2. §Ursnnsnelasyu Pre-operative
order UaglsuundndanIInszgnlnua
wWhiudunsegn Coracoid (CC-stabilization)
Wi iumnse

3. gUrennselasunisseiuaiiuidn
WUU general anesthesia lngAdaygnmng

4. §Ulenns1elasu prophylactic
antibiotic treatment (Cefazolin 1 g iv)
30 WinouvinN1HIGn

5. GudvingUelogludnuamifeiu fo

5.1 fthwegluvin Semi-beach chair
position Ul operating table (A1)

5.2 ¥inAUare1AnY chlorhexidine
scrub sauAusnldrentsannuieseiu
$77UL a7 draping

5.3 YpdAswelruntlusiunsstnuiu
FafiIdin Uszanas 45 8een 91nWaRenNans
#1607 (midline)

6. 3UVINISHAGA TUaukavuIn ¢ 9
Tuuwa longitudinal incision 3131 distal
clavicle lUaufieseanosening distal third
clavicle 'y middle third clavicle Y1158
Tano L?jaﬁu nizan (subperiosteal
dissection) UTLIMYBUNLINTIYALAE

néanile deltoid uay gainIzvaIndanile
trapezius USLa0 distal clavicle Tnglidnowi
A13La1% acromioclavicular joint capsule

7. vinnsiang luauils base of coracoid
process QUIILTOUAIU medial waz lateral
Faauiiondnd right-angled clamp T
1Ane coracoid process 161 Mnurnsnges
Ethibond (number 5) sutures MUY 2 L&Y
Hulane coracoid process

8. Asvansarulu(medial end) ¥4
Ethibond suture LEULSATULINIIRIUVY
(Wrn1931n vauasludavauuuvensean
Inuans1) waghelanamuuen (lateral end)
%84 Ethibond suture LduLRgIfuT UM
AUV (719310 veuarsludweuuures
nszanlvuand) lagvinislediudugy
1% 8 (crossing design to figure-of-eight)

9. yguuuieIfulude 8-9 gy
Ethibond suture Wuiides (mwﬁz)

10. vamiaTmﬁmﬂssgﬂﬁﬁﬂiﬁﬂé’um’hﬁ
Tnonisenlnadnefitndaiu ndeufunisna

v
a

asuunsegnlvaruiivingnily (medial
fragment) 84819

11. 910511340 Ethibond #2873
Reverse half hitch alternating post (RHAP
fashion) Lilevil¥insegnitvinduldamsn
a8uld (maintain reduction) way ol
aruduaaluuuafa (control vertical
stability)

12. AdesUanessaesduwes Ethibond
suture 1919 u sUtav 8 (figure-of-eight)
i%‘lﬂ’j’NGUE]USLULLaSGUE]UiJE]ﬂ‘UE]Q%Mﬂi%@ﬂ
clavicle nEusnIsgnddefufi3s
Reverse half hitch alternating post (RHAP
fashion) tii el Aa1uduaslunulsiu
(control horizontal stability)

13. Lﬁawmmﬂﬁﬂﬁiﬂm%ﬁ%‘mung
Wunszgn lunsdiinszgnlaldvnaziden
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UszAnsuavesmsiidndanienszanuuumadalnidieagildldlans (Ethibond) TugUae
nszanlularsindruvanglulsanerunauasiien: nMsanwIkuutingea

U

WaneBu (comminuted fracture) 981 58
ﬂis@ﬂ%uﬁﬂuuaﬂﬁwag transosseous
suture IG}EJLQUEJWaWUﬂW@Jﬂ cancellous
ﬂl’JuI‘LJﬂifﬁﬁﬂi%@ﬂ%uéf’muaﬂﬁﬂaZLaiﬂﬂ
waneTu (comminuted fracture) a¥innsiiu
WU AC joint capsule Wy

14. vnsifudeundnile deltoid uay
il trapezius U SIFLMLY distal
clavicle #28 Ethibond (number 2) suture
lansaeseuneden waztdiu subcuticular
suture WioTUnuna (1 mii3)

15. yinmstuiindeyaniuuuuduiin

16. §Uaelasun15UUR Post-op order
714 standing orders Wiilouriuynsng

17. gheynaelasunisnieamdndnly
sULUUFEaiY

17.1 §Uaiii 0-2

i3

= ° 1 Y o
21N 1 LLﬁﬂWﬂLm‘u&ﬂi%ﬂﬂ‘lﬂaﬂa’ﬁ’mﬂ

‘,,7.
« - x|
AN 3 NINLAASVSINIAR

- SuldFhadeauaudnediingn
- Sulvuinasedutede way
Forentraieniulvainags Tnegelduss
VDIAULDY
- swnsviuteluad1siindalag
Tataaaly
17.2 &Uaviii 2-4
Guuimstelnalasgiaelailaly
L59vesnules Irinnenndisadeulng
Fosouazndmiile
17.3 &Uaoidl 4 Huduld
Buvinistelnalasguielduss
yowmuwes ligadliinnenintieadouln
Fosio wazndaiie
18. ﬁ'ﬂaﬂmummiﬂﬂwﬁ 2, 6 dUan
way 3, 6, 12 Lhioy

A 2 ¥ CC- stabilization with
Ethibond.(double loop figure of eight

configuration)

P v A v W
AN 4 ATNINEARAINIGIA
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The effectiveness of double loop Ethibond figure of eight sutures in distal third

clavicular fractures in Nakornping Hospital: A pilot study

mafiusiusiudaya (Data Collection)

%ayjaﬁugm: WA, 81, fyfiulanie
(BMI), waug19ailn (dominant arm)

Toyan19natinnoun1fn: DASH score,
coracoclavicular (CC)-distance, visual
analog scale (VAS) score, range of motion
(ROM) w8398 lna

NanAaLN: é’mwmﬁﬁamamﬁuaqngﬂ
(Union rate), szegiiartuiiansggnn
(time-to-union), CC-distance, ROM, DASH
score, VAS score, ANITUNSNYDU BAY
winn1sallaifisusgasd (complications and
adverse events)

MTINANNNTINE (Outcome measurement)
NaaW5%an (Primary outcome)

Union rate kag time-to-union lunaa
Q"L'hsﬁiﬁ%’uﬂﬁﬂhé’f@%@?dﬂiz@ﬂl%ﬂaﬁw
dautanysay Double loop figure of eight
sutures (Ethibond number 5)

NaaN5599 (Secondary outcome)

Coracoclavicular distance (CC-distance)
Mendamsesad 2, 6 &UAW ua 3, 6 LHau

Range of motion (ROM) vatbuna 49
I@SuUnLdu endesmsendai 2, 6 dUan
LT 3, 6 LU

DASH score nemdsmsHdadt 2, 6 dUam
Lay 3, 6 U
A1911AA13 (Operational definition)

Distal clavicle fracture A® ANENIEYN
Indansrdruvaeinlneduusiauainidy
mné?amnﬁusuauﬁmiumaaﬁmiz@ﬂﬂaimaam‘
PENUYNIE LN IR

Nonunion A® A13gnszanliauiusa
Aafuuiuliunsd 12 weu Suannyud
N3EANIN

Clinical union A 81115 WALBINITUARS
mmaﬁﬂdmixaﬂﬁﬁﬂﬁ?uﬂé’umamﬁuﬁl,t,é'a
5un n1swetan nalaliu aduuSnadinn

19 nSeadnle callus formation tHudu 1ag
Usziliuannn1sgnusedn wagnsiasneniy
Radiographic union A& N19NUINE
nsasanseantvial vise callus formation lu
AMS9E wioseenanas wiedinsideutu
yostunsgniivhn Uspidiulaenmesed
DASH score Ag ATAYLUUAINNUNNTBY
oy e uazilovathe
n1sARALLUY DASH LU duaeadluy
Sareluil
drufinde: MausuauuAnTees
AMSLE/01715 (30 U9, ATLUU 1-5)
dufides mowsumsliutuga nsidu
AWVAURS 58NSV (4 VB, Azl 1-5)
NNSANATLUUAIINUANTDY/D1ANT LAY
AOUAININBE1IURY 27 98 917 30 U 399

=D

ﬁmﬂsLLuumesLLuuﬂJamﬂsﬁaﬁmaummﬂﬁ’u
wadmrAade laeilazuuuliuviadgu 5
Mntundaspzuuudalindy 100 Tavaude
1 UAIAMAIY 25 ATLUUEY M8 3
AUUNNIDIGS

) (marsmesnzusndmun 1 deiineu)
AZLUU DASH ATLINVESBYEINTT = %

~1]x25
Azt 0 = dwnddedliinmaey

Visual analog scale (VAS) Aa 11m57a
Auulandasatsni Wuedesietn
AL UUIN Usznaumie L@dunsaena 10
wudns ldfidnavliiu lnedreiiogn
Weuilduan wazuandegadauinlan
unuliild dUasazninuinlduwdu uas
AUTEEIY 92 TRAZLULUININANAR UGS
anadiavaiuvas sguvadu 10 99
Yosar 1 Wwufluns anzdniuggiong il
ANTIUANTDIUIUNANS SqquLLﬁﬁqmmm
woflazdoans uazithlaguninesnadnls

3§mﬁ’“fmgwiauchﬁmwgmaﬂwéﬁwﬁ
Lils$uuindu Taseyuiuin ROM Afalsiay
fianlnddsasulnasuiilesuuiniu sndy
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Usrdnsnavesnisiidndansansegnuuumatialuniaietanilailylane (Ethibond) Tugdae
nszaninvanimindrudanglulsmeruiauasiisd: nsAnyuUtnges

o~

Tunsalfddelunisldauveslnadeila
TRLIEY

FBansTayundsirdaldyuvedlnadaed
1A5unsEen

¥

nM15IATIZitaya (Data Analysis)

Y
mﬁmﬁxﬁ%’agaﬁ’ugw (Demographic
Analysis)

nafuteyafiugiuasuiadudoya
Fangu 1u e o1y Tedeyavzuandly
sULUUvesIuIY wazfovay uavdoyaid
ANA LB LU weight, height, BMI &3
Yoyaszuanududiiade (mean) uas
drudosuuninsgiu (Sb) wie fsegiu
(median) AidoA29lnd (IQR) Atoaiign-
mnﬁejﬂ (minimum-maximum)
n1531As1zvidayaneadf (Inferential
Statistics)

NAaN13@NYI primary outcome Ao
union rate WlAUBINI1 WA time-to-union

14L@U® median union time wag Secondary

M19199 1 anwagmliveaingudiegns (n=22)

outcome @8 coracoclavicular distance,
range of motion vadlwadnafilésuundy,
DASH score W a ¥ Visual analog scale
MENEINTHIFAT 2, 6 FUAMA wa 3, 6 Weu
Tnedayavesisansnguazianadudiade
(mean) LLazﬁauLﬁaﬂLuummgm (SD) wag
wadnid i lugUasudassodieaia
mixed effect model U1LdauU® beta
coefficients (95% CI) fviunsedutioddad
p-value < 0.05
NaNISANEN

mmﬁ’wmu@:ﬂ’wﬁy’wm 22 579 dulng
Wunaene lafisnele daymunalanie
fdguinisuiniiuvesduldonuas
WUUszay nouNIAnaIuITainidy
mandeulmvesilnadnafililauuindu
ATUNNTIY Aundsdansegnlnlaiiivin
AU 15 518 (Feway 68.2) HUe9NINY
atfaunY Fakanslumsnsd 1

anwoe

[ v
MUY (598a3)

L

%18

NP

Ny a ' =

01g (U) A2y + @UUBIUUIATIIU
Wil Alansu)
d1ugs (lwudns)
o o S e 5
srilianie (Alaniuseluns?)
Site of surgery

N

#1e
Dominant arm

U

15 (68.2)
7(31.8)
43.64 = 13.61
61.23 + 8.59
166.09 + 8.15
22.14 + 2.40

15 (68.2)
7(31.8)

22 (100)

mi']\i‘ﬁ 2 Union and time-to-union, total 22 cases, loss to follow up 9 (40.9%)

Total 22 cases

Clinical union (%)

Radiologic union (%)

AnRL 6 wk (n=13)
AR 12 wk (n=13)
Annu 24 wk (n=6)

11/13 (84.6)
13/13 (100)
6/6 (100)

0/13 (0)
13/13 (100)
13/13 (100) same as 12 wk
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The effectiveness of double loop Ethibond figure of eight sutures in distal third

clavicular fractures in Nakornping Hospital: A pilot study

a ' a1 A 1 Aw o o oA

ANNITANYINUIT A1 VAS §1A1 3.00 + A1 CC-distance 4ATAINBEINUUYAIAEYN

A
097 Atuedditfodndny ivdsinda 2 dami  udsinda 2 FUailudull Arfdeyy
wazdaninfugud FndaNsa 12 a9 msadudelua Flexion, Extension, Abduction,
vJuduly A1 DASH score iA1anadoeieil
Tod Ay findeindn 2 uaz 6 §UaW uwasd

Andugudndadn 12 dUaiduduly

+

Adductlon Internal rotatlon and Extemat
rotation wwwﬂummuamwuﬂmﬂﬁuw
nadn 2 FUanidusuluuny

A15199 3 Hadnsn1edin laun 8nsin1sieusareansegn (Union rate), svestiantulls
Ny mﬂm(ﬂ (tlme to-union), CC - distance, ROM, DASH score, VAS score (n = 22) ha@ndly
ALaaY + muwmwummiﬁm

v . Baseline 2 weeks 6 weeks 12 weeks 24 weeks
Haame fiaunfin (n=22) (n=18) (n=13) (n=12) (n=5)
VAS 0* 3.00 + 0.97% 0.23 + 0.44 0 0
DASH median (IQR, min-max) 0 2 1250 0
(0,0 -32.50* (11.67,15.00 - 43.33)* (6.02,0-21.67)*
CC-distance mm. ({iadiuns 12.35 + 4.55% 9.63 + 2.18* 10.14 + 2.26*  10.13 + 2.18* 10.31 + 3.41*
Flexion degree (84#n) 148.41 + 12.38* 73.33 + 25.20* 106.15 + 26.31* 137.50 + 18.52* 162.00 + 6.71
Extension degree (841) 52.04 + 9.21* 33.33 + 7.28% 4538 + 9.89*  51.25+6.78 54.00 + 8.22
Abduction degree (8471) 147.73 + 15.64* 74.17 + 22.05* 103.08 + 28.47* 135.00 + 26.97* 161.00 + 6.52
Adduction degree (849¢1) 51.36 + 5.81* 31.94 + 7.30% 40.38 + 7.49*  49.17 + 557* 52.00 + 7.58
Internal rotation degree (84f1)  45.68 + 5.83* 27.22 + 4.61* 3692 + 6.93* 44.17 £ 7.02 49.00 + 6.52
External rotation degree (p471) 48.64 + 17.26* 27.22 + 4.61* 37.31 +7.25% 4417 +7.02 49.00 + 6.52

afuTeNa

ndthevianun 22 8 wuh flhaglsian
fnnue1n1s 9 518 Andudewar 40.9 lag
welUndsgn dUaT 2, 6 way 12
U 4, 4 uag 1 S18AINE1NU 59U 9 578
ﬁﬂﬁ;ﬁﬂaaﬁammmiﬁaﬁmu 13 5198 lay
wanua ($apay 100) Li‘]urﬁﬂwﬁﬁ Clinical
union Way Time-to-union Aa 12 dUm¥
@1 radiographic union WUSAY 7 518970
Suuftefisn xray a7 30 (Fovay
100) Time—to-union # 12 §UaA1% 6 518
wazdl 24 dUa9i 2 518 910NN AN
aeunuoInNIsngugUaedldldunfnniu
9IN15NUIN HanueilennsATuLIN d@1asn
Suldarusay wazluadrsuindulaudn
Urueglnaanlsameuia wazldasainun
Ramueins 3skdlsufnmueinisaeios

1NNTANYINUINNT CC stabilization
with Ethibond TugUienseanindansa
druvareinlinadnsia Inelifleanas
Uinideds wavausonduldldaunauls
AuUn@A® uanA199INNITANYIVD
Hessmann finuin nasldainaderiu
nszgnlndarirenaneliia bony erosion
g osteolysis U89 distal clavicle™ agals
Aoy lunisdnwaifldny radiological sign
294 osteolysis #30 abrasion i distal clavicle
91711514 Ethibond e saniduianiu
siialiiazanefifiufizeordenssniaudniign
defisuifuiandu 9 1 Mersilene tape 7
THlun1sAnwves Yane™ Jeudazlvinadng
A uiflssunsfaduyuldimduay
Foahnsiidaul implant ean Tuvaed
mdfeinuifinedszesnailunsiaves
nszqniade 12 §Uansi Fa3andnnnsfinu

Journal of Nakornping Hospital 2026 Vol.17 No.1 10



Usrdnsnavesnisiidndansansegnuuumatialuniaietanilailylane (Ethibond) Tugdae
nszaninvanimindrudanglulsmeruiauasiisd: nsAnyuUtnges

999 Soliman®™ fis1891u137 18.23 dUneh
wazlidndudendnsouiiaeuiion
implant 880 wenanidanuintaded
duWusnuni1stin bony union lawn
N15aNaIUBIAIAELUUAIINUIN (VAS),
A1AL LU DASH score ALY, AT
waoulnivesdeluafiiuiy wazen cc-
distance war 1K ARG Y lefieufu
ArsAnuInaunnl” Tua1u functional
outcome WiauA1fidenisidsulnives
JoluandeidanuniuSeuifiguiu
A1 functional ROM fis B udm§unisvi
Aadnsuszandu nudngUaeilenyy
nswndeulmdelnandwign 6 dUasiiiu
ni15evaz 50 vesAfisndusenisldau
Unh %aﬁa%ﬂwQﬂmmmmﬂé’ﬂﬂﬁﬁﬁmﬁm
Tudinuszaniuldegradivszansnin laglud
Fodrniiady Tuuivesnnzunsndau
sATedlinunmeunsndeugunssiidosd
NSHARATA WULEs 1 S18MAANSRnEe
USIAULNARIEANS NG 1 §Un9 aldsu
A135AYIAILANITANUKEG Lag debridement
Tnendunisindeluduiiu wazldfinanseny
Giamﬁudué’fwaa@ﬂw fAuaelisndusdeni
implant sen wazausaiusldalag il
AMTUNSNFOULLAY
gauduaztadninluauive
Pudevosnuidedae Wunisdnun
Usgdvsnanistndnnszaniviaiidiulany
A8N158AR39A28 Double loop figure of
eight sutures (Ethibond number 5) gslal
WElangIuTIUsednduIney wae
ynsanwisuulutnamiin wiagnalsAnuds
flgagounarsUsznisiinignania laun
miﬁﬂmﬁammwﬁﬂwié’lﬂmuﬁauﬁé’mmu
vasgUasiimellainnisdnuniesas 40.9
A15ANEITUDUIANDIFALABIITIUNY
nshanuitaslisanuiiniu videndeya

Wudwﬁﬂwﬁ'mawwé’dmﬁm 24 dUa9i aifl
91115720 wazarusalduvulaniuuni
Fatfuenaaglifiaududulunisdagdae
e 12 dUn19i insngaunsausefiulaann
A1 functional scoresng € (DASH, VAS) fintu
Wunsviwannisvin X-RAY Taglaigudu
mmaaummmiﬂﬂmmmwuﬂmsvmﬂ
coracoid Un@windu 1iiesainnisades
Ethibond mawmmﬂmmwmﬂu Faly
amﬁmmwammﬂmlﬂmmaiﬂmwma
ffiduninge An coracoid #nla yenanil
mu’gugmwmmmnmmmwﬂume‘wa
lunrsasunanis@nwilunadnsses 1y
91n15ldfeUsrad aasdnisifinvunn
fegnalunisaneineld Asinisinnny
ormsTasunsluszesiia 1 9 tiefnw
naluszezeny UonaIniienariin1sAne
Wisuiisufunisidnizsu q ielils
Usgansnafidaauuindety wazaasil
nsAnvfisdnlugiaglnarfwinvia
funadavderiafidnisuinsurenduden
uazlduUszausiume
asdmanisaneluldnneaddin (clinical
implication)
INNAFNEAAANURINNSAN D
n1sidanisiansensegnlulaiiiindiu
Uanade Ethibond anadwsia fanavils
Freann1siifnsouiides analds18a1n
nMsefmanATldaguesAnan (implant)
druiu uazgUrsanunsanduluvinfanssy
(function) lamruundluy 12 dUnndi
N13AnAIuAT functional score 614 9
(DASH, VAS) Tagliifaidansaa X-RAY 4
Wnazdumadendianemidslunisindadnw
Adlensegnlnlaridutateinlalueuian
agunan1sfnen
amensegnlnanirdmmevinedouty
TuflagTudelidisnsindnizlaiinis
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The

effectiveness of double loop Ethibond figure of eight sutures in distal third

clavicular fractures in Nakornping Hospital: A pilot study

Mdunasguana msensenszgnlulaid1  of motion, DASH score waz VAS tnglidwudl
PnduUanenie Ethibond anNaMsSnwn T A1IEuNSNgaU S8 adverse events 31N
NuATednuIndundnelandduwd Unon  msHnsin

rate,

Time-to-union, CC-distance, range
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Original Article

Effects of a self-care promotion program on the success of one day surgery and
vascular thrill at 30 days post-operative in patients undergoing arteriovenous

anastomosis at Mae Sot Hospital

Duangporn Prasertnoi’, Srisuda Assawapalanggool?
!Operating Room Department, Mae Sot Hospital
2Nursing Research and Development Unit, Mae Sot Hospital

ABSTRACT

Introduction: Arteriovenous anastomosis surgery for hemodialysis is essential for patients
with end-stage renal disease undergoing renal replacement therapy. A self-care promotion
program for patients undergoing vascular access surgery, provided by operating room nurses,
may enhance surgical success rates.

Objective: To investigate the success rate of one day vascular access surgery, vascular
patency 30 days post-surgery, and patient satisfaction in the self-care promotion program group.

Study Method: A quasi-experimental study with a historical control group was conducted
among patients undergoing single-day vascular access surgery for hemodialysis at Mae Sot
Hospital, Tak Province. The experimental and control groups were matched on a 1:1 ratio. The
control group data were collected retrospectively under standard care, while the experimental
group data were collected from August 2024 to January 2025, included a self-care promotion
program, instructional guidelines, and educational video materials. Data were analyzed using
descriptive statistics, frequencies, percentages, and inferential statistics including chi-square test,
exact probability test, Wilcoxon-Mann-Whitney test, and multivariate binary regression analysis.

Results: A total of 60 patients met the study criteria, with 30 in the control group and 30 in
the experimental group. Baseline characteristics were comparable. The success rate of single-
day vascular access surgery in the experimental group was 100%, not significantly higher than
the control group (93.33%; p=0.492). Vascular patency at 30 days post-surgery was also higher in
the experimental group (99.67% vs. 70.00%, p=0.012). Multivariable regression analysis was
adjusted for differences in age, educational level, history of vascular surgery, hemoglobin levels,
diabetes mellitus status, postoperative caregiver support, preoperative waiting time, duration of
surgery, and surgical site, indicated that the experimental group had a 23.27% improvement in
vascular patency (RD 23.27, 95%Cl 9.55-39.99, p=0.001). Patient satisfaction in the experimental
group was rated as very high.

Conclusions: The self-care promotion program increased the success rate of single-day
vascular access surgery and improved vascular patency at 30 days post-surgery. Given the high
patient satisfaction, the program should be considered for continued implementation in
healthcare settings.

Keywords: arteriovenous fistula surgery, hemodialysis, one day surgery, vascular patency
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vaendeauuuiufieIndu uar n1sduves
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wuulunns YSumnuuwanenewedeny seau
MM3ANYY NMSLABRIFALEUREA hemoglobin
15ALUIMIUY HQUA T2EELIa1TORTAN
FLYLIAINN LAZAAUINIFR
nsfin¥avsvaenguinagng

nmsiteiflasunissusedasenisitean
ANENITNNITSE5IsNITelunywdan
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M19°99 1 anwagTlUrengusieg 1 (n = 60)

wigen faninnn nisdesusesanii MSHP
17/2567 asiuil 16 nIngAu 2567
HaN133dY
douil 1 Yayaiialy

nauFegnaiAn 60 AL ungunaaes
KAZNGUAIVAN NHNAT 30 AU LNF LAzl
sendnangulddianuuandreiu iweyngly
ngumIuAL fosay 50 nqunAasy Seuay
63.33 p1gindslungualuAL Wiy 56.67 U
(\1gn 31 U gegn 76 U) nguvinaes 54.03
(s1an 15 U gagn 82 U) szfun1sAnen
AONUN AN WawEguavasRnAR1eAT Y
nguadruAuidulsauinau Seeay 50
nauvinaes Fovay 30 (197 1)

N§UNARBY (n=30)

AgUAUAN (n=30)

dnwnue . — . — p-value
Fuu faway Fuou faway
LA 0.297"
"o 19 63.33 15 50.00
i 11 36.67 15 50.00
1y (U) mean +SD 54.03 + 18.03 56.67 = 14.41 0.535"
<45 10 3333 8 26.67
> 45 20 66.67 22 7333
SEAUNSANET
Jsgaudnw 16 53.33 19 63.33 0.720"
dspudne 11 36.67 9 30.00
Vsaaywianly 3 10.00 2 6.67
d01UN TN
Tan 5 16.67 6 20.00 0.602"
ausa 18 60 20 66.67
nihe/meniv/ueniuey 7 2333 4 13.33
Hauandsinen
IA1-113A1-Yns 4 13.33 3 10.00 0.707"
a13/n358n 12 40.00 14 46.67
/ey 12 40.00 9 30.00
Buq 2 6.67 4 1333
lsadsgadduuvu 9 30.00 15 50.00 0.114

* Pearson’s chi-square test t t-test

A1LaAe hemoglobin Tungunaaaninid
nauAIUANBEilTEdATY (8.98 + 1.40 g%

vs. 9.95 + 1.87 ¢%, p = 0.027) 5382138198
AR TUNENAIUANUIUNTINGUNAADIDEIE
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Hudfgy (41.93 + 34.50 U vs. 19.33 +
12.95 Tu, p = 0.009) Uszaun1sali1dn
duldoanenidensieinieslaiisungy
AIUANNINNTIINGUNaasIL lifidud1 Ay

($ovazy 80 wag 50Uy 56.7 MUAIAU, p =
0.052) 52UzLIaNGRN FAILAUINIGRA WaznIS
I§5usnararvdudennourisnliuanaieiu
eadn (1397 2)

A15197 2 A hemoglobin (g%) WagaNwAEN1THIAATDINGUFIBENN (n = 60)

ngunAaas (n=30)

nguAUAN (n=30)

Anwy . " . " p-value
U Jouay MUY Jouay
A1 hemoglobin (%) mean + SD 8.98 + 1.40 9.95 + 1.87 0.027"
Ussaumsalnnfaduideavienls
lalvme 13 4333 6 20.00 0.052"
LAY 17 56.67 24 80.00
S3Ea1500 R (1) mean £SD 19.23 + 12.95 41.97 + 3354 0.009°
<30 21 70.00 13 43.33
> 30 9 30.00 17 56.67
Min, Max 5,40 1,120
SYELIAWIAA (U17) mean + SD (Min, Max) 41 + 6.07 (25, 50) 48.83 + 18.97 (35,130) 0.131°
ANNUIHFR
Radial artery 14 46.67 20 66.67 0.118
Brachial artery 16 53.33 10 33.33
msldsuearaeaudonnouniisn 5 16.67 9 30.00 0.222"

T t-test * Pearson’s chi-square test § Wilcoxon-Mann-Whitney test

n1sduveduldenndanida 30 Tu
Tnginsadnlungunnassilddulusunsy
nsquagUlni1dniiounasauinnin
nauneaetegelitedfty (Fosa 99.67 vs.
Sowaz 70.00, p = 0.012) NMTIATIZNONNDY
wyladsuuuluwisuiuanuuand1avedeng
FEAUNITANE NISLAENIFALdULE DN
hemoglobin 15ALUMIY HALA T2E2IA

FOHNAA STULLIAININA WAFAILIUIAR
ngunaaBaiuNIT U Ld A oA GA
30 Tulaenis35ni1sAansesay 23.27
(RD 23.27, 95% Cl 9.55-39.99, p = 0.001)
arudSIveInIsHdaeunaeadenuUy
Tuhginaulunguneassiosas 100 11AN
naunanesiinuiesay 9333 luifitudiama
aif (p=0.492) (5737 3)

A15197 3 LUSUABUNISEUTRLEULADANAIAR 30 TU kaTAUAILSIVRINITHIRALT DY

VABAREALUUTUALINGUTENINNEY (N=60)

ngunaaed (n=30)  nguAuAx (n=30) Risk
NAGWS . Y . Y p-value* Difference p-value'
F1UU $ovaz U Sovaz
(95%CI)
AsEUTRLEUADANAY 2327
Lo o o 29 99.67 21 70.00 0.012 0.001
w16 30 Tulaenisagn (9.55-39.99)
PudSavesnsindaden 6.67
- Y o s 30 100.00 28 93.33 0.492 0.143

VDARBALULIUALINAU (-2.26-15.59)

$ ndvtuldluiuRemdinsidauagliifinnnzunsndeaufifessuliznululsmenuia aelu 7 Su * Fisher's exact +

Generalized linear models: extensions to the binomial family fuUsBaszlu model Usznaudieeny sesunisfinu
nsiagrdaduden hemoglobin T5AUYITL HAUA S8821I8158HAR S8ERLIATHAR waysuVLENGn
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Original Article

24-hour survival prediction of initial blood pH for non-traumatic out-of-hospital
cardiac arrest patients in the Emergency Department of Nakornping Hospital

Khanaphorn Khunpradit, Waratsuda Samuthtai

Emergency Department, Nakornping Hospital

ABSTRACT

Background: A major reduction in tissue perfusion during cardiac arrest can lead to
metabolic acidosis, which causes a decrease in blood pH. Blood gas analysis, as one of the
cardiopulmonary resuscitation parameters, may be effective in predicting ROSC and 24-hour
survival.

Objectives: This study aims to investigate the associations between the initial blood pH
during ongoing cardiopulmonary resuscitation of out-of-hospital cardiac arrest (OHCA)
patients and the likelihood of return of spontaneous circulation (ROSC) and 24-hour survival.

Methods: Patients with OHCA who more than 15 years old were enrolled in this
prospective observational cohort study. From October 2020 to August 2021, data from
Nakornping Hospital's emergency department was collected, including the sex, age, date and
time, pre-hospital CPR duration, witness arrest, cardiac origin, bystander CPR, shockable
rhythm and initial blood pH.

Results: A total of 79 patients with out-of-hospital cardiac arrest (OHCA) were included.
Univariable logistic regression analysis revealed several factors significantly associated with
return of spontaneous circulation (ROSC), including prehospital chest compression duration
220 minutes compared to 0 minutes (Odds Ratio [OR] 6.9; 95% Confidence Interval [CI] 2.11-
22.57; p 0.001), initiation of chest compression by a bystander (OR 0.26; p 0.021), and initial
blood pH > 7.0 (OR 3.75; 95% Cl 1.46-9.64; p 0.006). Factors associated with 24-hour survival
included prehospital chest compression duration of 1-19 minutes and =20 minutes (OR 8.86
and 13.12; 95% Cl 1.66-47.20 and 2.54-67.61; p 0.011 and 0.002, respectively), as well as
initial blood pH 26.8, 26.9, and 27.0 (OR 11.35, 4.88, and 5.56; 95% C| 1.42-90.73, 1.46-
16.28, and 1.85-16.66; p 0.022, 0.010, and 0.002, respectively). However, multivariable
analysis identified only one statistically significant factor: prehospital chest compression
duration of 1-19 minutes and =20 minutes, which remained independently associated with
24-hour survival (AOR 6.48, 95% ClI 1.12-37.41 and AOR and 8.03, 95% CI1.28-50.19; p 0.037
and 0.026, respectively).

Conclusions: From this study, the association between the Initial blood pH and the

likelihood of ROSC and 24-hour survival was inconclusive. Further research is needed.

Keywords: out-of-hospital cardiac arrest, initial blood pH, cardiopulmonary resuscitation,

return of spontaneous circulation, 24-hour survival
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M13199 1 Joyadnuugniluvesuszsins (Baseline characteristics) LUSgulflsuseninengy
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ROSC) sadenguiUiesendini 24 dalusuazidedin

ROSC 24-hour survival
Yes (n =38) No (nl=41) Yes (n=21) No (n=58)
p-value p-value*
n (%) n (%) n (%) N (%)
Sex 0.071 0.518
Male 11 (28.95) 20 (48.78) 7 (33.33) 24 (41.38)
Female 27 (71.05) 21 (51.22) 14 (66.67) 34 (58.62)
Age, Mean+SD 64 + 13.94 62 + 15.39 0.4278 62 £14.78 65 + 14.59 0.531
Pre-hospital CPR duration
. 1016 + 1143 2236+ 1456 <0.001 7.52+9.72 1974+ 1454 <0.001
(minutes), Mean + SD
Witness arrest 6 (15.79) 9(21.95) 0.485 5(23.81) 10 (17.24) 0.511
Cardiac origin 6 (15.79) 7(17.07) 0.878 6 (28.57) 7(12.07) 0.081
Bystander CPR 5(13.16) 15 (36.59) 0.017 4(19.05) 16 (27.59) 0.010
Shockable rhythm 7(18.42) 9 (21.95) 0.696 5(23.81) 11 (18.97) 0.440
pH, Mean + SD 6.99 + 0.22 6.85 + 0.25 0.015 7.06 £+ 0.19 6.87 +£0.25 < 0.001

* p-value TaannisAualagly t-test
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15199 2 Univariable logistic regression analysis of factor associated with ROSC and

24-hour survival

Return of spontaneous circulation

24-hour survival

(n = 38) (n =21)
Factors
Yes Crude OR Yes Cude OR
p-value p-value
n (%) (95% CI) n (%) (95% CI)

Age > 60 years, n=53 27 (71.05)  1.42(0.55-3.64) 0.471 15(71.43) 1.32(0.44-3.92)  0.622
Prehospital CPR duration (min)

0 18 (47.37) Ref. - 11 (52.38) Ref. -

1-19 10 (26.32) 1.92 (0.62-5.88) 0.255 8(38.10) 8.86 (1.66-47.20) 0.011

> 20 10 (26.32) 6.9 (2.11-22.57)  0.001 2(9.52) 13.12 (2.54-67.61) 0.002
Witness arrest 6 (15.79) 0.67 (0.21-2.09) 0.487 5(23.81) 1.5 (0.44-5.05) 0.513
Cardiac origin 6 (15.79) 0.91(.28-3.00) 0.878 6 (28.57) 2.91(0.85-10.00) 0.089
Bystander CPR 5(13.16) 0.26 (0.08-0.82) 0.021 4(19.05) 0.62 (0.18-2.12)  0.443
Shockable rhythm 7(18.42) 0.80 (0.27-2.42) 0.697 5(23.81) 1.34 (0.40-4.43)  0.637
Initial blood pH

> 6.8 30 (78.95) 1.94 (0.71-5.35)  0.198 20 (95.24) 11.35(1.42-90.73)  0.022

269 25(65.79)  2.23(0.90-5.52) 0.084 17(80.95)  4.88(1.46-16.28) 0.010

>7.0 22(57.89)  3.75(1.46-9.64) 0.006 15(71.43) 556 (1.85-16.66)  0.002

> 7.1 11 (28.95) 2.37(0.78-7.24) 0.128 7(33.33) 2.4 (0.77-7.46) 0.130

>7.2 4(10.53) 1.49 (0.31-7.14) 0.618 2(9.52) 1.12(0.20-6.24)  0.901
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N19ATUIM WYY univariable analysis
(®15199 2) Sulsun szezailunisnawin
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waz > 20 it JadunisBunauiniilalay
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regression analysis wu31 Lifidadelaaed
duusnunisnavundidnasedsiivedfgy
veadn drudladefiduiusiunissondnd
24 §7lu3 @0 szezialunisnaulniiale
wanlsane1uia lenuimmingUaelasu
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0 W7 egiidudAYNINada (95% Cl 1.12-
37.41 uay 1.28-50.19, p 0.037 wag 0.026
audu) drutladenisisunauiniilalag
Anuiiumnnisaluazaiadunsnves

Fonusn3u (nitial blood pH) fisziu = 7.0
WREIANMUFUNUSAUNITNAUNTTNDS uag
nssendndi 24 42l urlaifveddaymig
adn (1379 3)

A157199 3 Multivariable logistic regression analysis of factor associated with ROSC

and 24-hour survival

ROSC 24- hour survival
Factors
AOR* 95% ClI p-value AOR* 95% Cl p-value

Prehospital CPR duration (min)

0 Ref. - - Ref. - -
1-19 1.22 0.36-4.16 0.743 6.48 1.12-37.41 0.037
>20 3.36 0.87-12.96 0.078 8.03 1.28-50.19 0.026
Bystander CPR 0.34 0.10-1.18 0.089 1.13 0.26-4.99 0.867
Initial blood pH 27.0 2.57 0.85-7.75 0.094 2.88 0.85-9.72 0.089

*AOR= Adjusted Odds ratio

Arasdunsaveadanusnsu (nitial
blood pH) fiunnimsemafu 7 a1unsa
v‘hmsJmiﬂé”umﬁ%waﬂu@ﬂwﬁﬁmwﬁﬂa
NYALAUUDNLSINGIUTR UagyiTuIenIT5on
F3a# 24 F2lususnlaedarnaiuls
(sensitivity) i 66.7% waz 45.4%, AR
(specificity) 65.2% Wag 86.9%, A1YIIUNE

NauIn (positive predictive value) 57.9%
Lag 71.4%, A1YIMUIgNaaU (negative
predictive value) 73.2% wag 68.9%, way
snTdunNu1azidu (likelihood ratio of
positive) 71 2.16 way 2.30 MUY (1151971
4 ey 5)

A1919% 4 Ayl AT wagdnsiduauuiazunen initial Cut-off pH fg 9 Tu

nsvihngmsnauiniignastugiieniingilaveasuuenlsingiuia

Positive Negative - .
L . s o Likelihood ratio of
Cut-off pH value  Sensitivity ~ Specificity predictive predictive value .
positive (LR+)
value (PPV) (NPV)

> 6.8 52.6% 63.6% 78.9% 34.2% 1.20
> 6.9 56.8% 62.9% 65.8% 53.7% 1.42
>7.0 66.7% 65.2% 57.9% 73.2% 2.16
>71 64.7% 56.4% 28.9% 85.4% 1.98
>7.2 57.1% 52.8% 10.5% 92.7% 1.44

A1919% 5 Ayl Adng wagdnsiduanudiasiunien initial Cut-off pH fg 9 Tu

nsvihngnssentinn 24 Piluslufihenianeilangaiuuenlsmeuia

L . Positive predictive ~ Negative predictive  Likelihood ratio
Cut-off pH value  Sensitivity ~ Specificity .
value (PPV) value (NPV) of positive (LR+)
>6.8 35.1% 95.4% 95.2% 36.2% 1.49
>69 38.6% 88.6% 80.9% 53.4% 1.74
>7.0 45.4% 86.9% 71.4% 68.9% 2.30
>7.1 41.2% 77.4% 33.3% 82.8% 1.93
>72 28.6% 73.6% 9.5% 91.4% 1.10
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24-hour survival prediction of initial blood pH for non-traumatic out-of-hospital cardiac

arrest patients in the Emergency Department of Nakornping Hospital
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Original Article

Serum lactate and hospital mortality in emergency critical care:
A prospective cohort study

Sarun /ntap/booll, Waratsuda Samuthtai?
2Emergency Department, Lumphun Hospital

!Emergency Department, Nakornping Hospital

ABSTRACT

Background and objectives: Serum lactate is one of the biomarkers that indicate tissue
hypoperfusion in compensated shock. In recent years, serum lactate testing has become
more common among critically ill patients presenting to the emergency department (ED).
This research aimed to investigate the association between serum lactate levels and both
mortality and clinical deterioration in critically ill patients.

Methods: This was an observational prospective cohort study of critically ill patients.
Hospitalized patients aged =18 years who were triaged as MOPH ED level 1 or 2 at the
Emergency Department of Nakornping Hospital between January 1 and April 30, 2020, were
included. Patients were excluded if they had traumatic injuries, were pregnant, were referred
from other hospitals without a serum lactate level, refused admission against medical
advice, died in the ED, or met criteria for the Stroke/STEMI fast track. Patients were stratified
by initial venous lactate levels into three groups: low (<2 mmol/L), intermediate (2-4
mmol/L), and high (>4 mmol/L). Statistical analysis was performed using multivariable
exponential risk regression to predict in-hospital mortality for each group.

Results: A total of 379 patients were included in the study. In-hospital mortality was
observed in 17 patients (12.5%) in the normal lactate group, 21 patients (14.2%) in the
intermediate group, and 36 patients (37.9%) in the markedly elevated lactate group. After
adjusting for variables that significantly differed between groups—such as gender, age over
60 years, systolic blood pressure below 90 mmHg, presence of infection, and underlying
diseases—patients in the markedly elevated lactate group (>4 mmol/L) had a 2.77 times
higher risk of mortality (95% CI: 1.68-4.55, p < 0.001) compared to those in the normal
lactate group (<2 mmol/L), (Adjusted RR 2.77, 95% C| 1.68-4.55, p-value<0.001).

Conclusion: High serum lactate levels are strongly associated with increased in-hospital
mortality in critically ill patients. Early lactate measurement may help identify high-risk

individuals and guide timely, targeted emergency interventions.

Keywords: serum lactate, mortality, critically ill patients, emergency department
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Serum lactate and hospital mortality in emergency critical care: A prospective

cohort study
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M19199 1 Foyaiiug1uveInguiieg 19U UNGUTEAULAALAY

firnanudunsaansiaunfini 1aun pH e
(p < 0.001) pCO2 #fidn (p < 0.001) UAz
HCO3 ¢ (p < 0.001) dauA1 Pa02 ld
UANANTUTENINNGY (37971 1)

doyaguoe n (%)

Normal Lactate

Elevated Lactate

Markedly

elevated Lactate p-value
(Total n=379) group (n=136) group (n=148)
group (n=95)
Age (years), Mean+SD 64.83 + 16.1 64.07 + 16.9 60.66 = 16.5 0.146
MOPH ED triage level 1 88 (64.7) 99 (66.9) 70 (73.7) 0.332
Male 76 (55.9) 78 (52.7) 59 (62.1) 0.356
Diagnosis of infection 62 (45.6) 80 (54.1) 57 (60) 0.080
Underlying disease
Diabetes Mellitus 34 (25) a5 (30.4) 20 (21.1) 0.259
Hypertension 64 (47.1) 72 (48.7) 32(33.7) 0.052
Cerebrovascular disease 6 (4.4) 4.(2.7) 5(5.3) 0.535
Chronic kidney disease 40 (29.4) 28 (18.9) 15(15.8) 0.028*
Chronic obstructive lung disease 33 (24.3) 26 (17.6) 5(5.3) 0.001*
Liver disease 9 (6.6) 17 (11.5) 20 (21.1) 0.005*
Stroke 9 (6.6) 18 (12.2) 5(5.3) 0.120
Congestive heart failure 16 (11.8) 14.(9.5) 6 (6.3) 0.394
Cancer 10 (7.4) 12 (8.1) 12 (12.6) 0.356
Metformin use 0(0) 1(0.7) 2(2.1) 0.261
Vital sign at emergency department, mean +SD
SBP (mmHg) 1269 + 35.3 122 +32.3 119.26 + 39.1 0.240
DBP (mmHg) 7172 £ 222 72.63 +22.3 69.69 + 27.1 0.634
MAP (mmHg) 90.12 + 254 89.09 + 24.6 86.21 + 30.1 0.360
HR (bpm) 100.42 + 23.8 110.44 + 22.6 121.17 £ 26.3 <0.001*
RR (Breaths/min) 29.11+78 28.62 + 89 29.06 + 9.6 0.878
Temperature (C) 3756 + 1.3 37.46 + 0.9 3736 + 1.0 0.420
GCS score 143 + 20 143 +22 13.04 + 3.6 0.003*
Oxygen saturation (%) 9159 + 9.1 92.41 + 89 91.94 + 9.1 0.332
Laboratory in mean +SD
WBC (x109 cells/L), median (IQR) 9600 10600 11500 0.295
(6850 - 13450) (7400 - 14600) (7400 - 15500)
PMN (%) 74.74 + 133 76.58 + 14.5 75.59 + 16.9 0.570
Hemoglobin (mg/dl) 99+28 11.01 +3.2 10.82 + 3.2 0.006*
Hematocrit (mg/dl) 30.74 + 8.8 34.23 + 9.8 3338 + 9.4 0.005*
Platelet, median (IQR) 253 (172 -3485) 263 (169.5 - 345) 214 (106 - 322) 0.009*
Lactate level (mmol/) 1.36 + 0.3 2.76 + 0.6 6.96 + 2.8 <0.001*
Arterial pH 739 +0.1 74+0.1 731+0.2 <0.001*
Pao2 (mmHg) 91.45 + 53.7 94.53 + 78.7 114.02 + 99.0 0.266
Pco2 (mmHg) 3561 + 14.1 38.96 + 16.0 28.6 + 14.4 <0.001*
HCO3 (mmol/) 21.68 + 6.7 2183+ 55 15.61 + 5.7 <0.001*
Creatinine (mg/dl), median (IQR) 1.2 (0.8 - 3.0) 1.09 (0.8 -1.9) 1.71 (1.0-3.0) 0.048*
Treatment at emergency department
Vasopressor in ED 10 (7.4) 13 (8.8) 24 (25.3) <0.001*
Intubation in ED 39 (28.7) 43 (29.1) 59 (62.1) <0.001*
*eifydndyymaadftvuad pvalue < 0.05
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Serum lactate and hospital mortality in emergency critical care: A prospective

cohort study
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Usevns
Normal Lactate Elevated Markedly elevated
p-value
(n=136) Lactate (n=148) Lactate (n=95)
Length of stay at Hospital (days), 6 (8.5) 5(5) 6 (7) 0.691
Median (IQR)
Deterioration n (%)
Intubation 14 (10.3) 16 (10.8) 11 (11.6) 0.953
use of vasopressor/inotrope 15 (11) 19 (12.8) 17 (17.9) 0.310
Dialysis 1(0.7) 1(0.6) 4(4.2) 0.060
Mortality n (%)
In-hospital 17 (12.5) 21 (14.2) 36 (37.9) <0.001
Death in 72-hr 5 (3.6) 5(3.4) 16 (16.8) <0.001

dornsyurumemaada Tinsiased
wuvanney lngldnguuanwnunid (Lactate
<2 mmol/L) tunguiuSeutiisu wuin
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0.62-2.05, p-value = 0.677) n15Ldv¥Inlu
nguuannganielisuiunguLaniam
Un@ wundianuianaeiueg1situdAey
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g4t 3 Univariable wa Multivariable Exponential Risk Regression for in-hospital mortality

Univariable model *

Multivariable model °

Lactate grou
sroup Crude RR (95% CI)

p-value Adjusted RR (95% ClI) p-value

1.13 (0.62 - 2.05)
3.03(1.81 - 5.06)

Elevated lactate

Markedly elevated lactate

0.677 1.03 (0.57 - 1.86) 0.906
<0.001 2.77 (1.68 - 4.55) <0.001

a: Reference group: normal lactate level, b: Adjusted gender, Age>60, SBP<90 group, Infection, CKD, Liver, COPD, CHF, Cancer

Wevhnsiseideyalundudes lag
1 I 1 L4 1 =
WU UNaUUBENIT 60 U Wawele
60 Yauly nifadedngeuasliifinge uax
ANUAUlaina1 SBP<90 mmHg kagngu

ANUAulafinUnd nudnguuanmngInd
Tomadesonisidedislulsmenuaiua
lunduegaedlulug danarteniiuiies
ngugosiifienuduladinr (s1eil @)

A15199 4 Subgroup analysis of In-hospital mortality in elderly patients, infection, and

hypotension

Normal lactate

Elevated lactate Markedly elevated

Subgroup of (n=136) (n=148) lactate (n=95) p-value
n (%) n (%) n (%)

Age (years)

>60 12 (13.19) 11 (12.50) 26 (47.27) <0.001

<60 5(11.11) 10 (16.67) 10 (25) 0.238
Infection

Yes 10 (16.13) 15 (18.75) 26 (45.61) <0.001

No 7(9.46) 6(8.82) 10 (26.32) 0.019
Systolic blood pressure <90 mmHg

Yes 4.(21.05) 7(24.14) 17 (58.62) 0.007

No 13 (11.11) 14 (11.76) 19 (28.79) <0.001

deldnsiisgiuuuanaes ey
nangeasiulsimeuia ngldnguuannn
Unfl (Lactate <2 mmol/L) Wungu3euiieu
wud mMsvgaadhulsmerualunguuaniam
gudntes Wisuiunquuanmnundlaidl
ANLANANNAUDE 1T Tud 1A N1
(Crude RR 0.98, 95%Cl 0.61-1.59, p-value
= 0.966) druni1sngaaslulsaneuialy
nguuannganidefisuiunguuaniam
Und wudndenuuanensiueg1sidedfny
N19a@d@ (Crude RR 1.59, 95%CI 1.00-2.52,
p-value = 0.046) (M54 5)
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Uni dnukanasiuegslidedAgnieain
(Adjust RR 1.58, 95%Cl 1.02-2.45, p-value
= 0.039) (M3l 5)
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Serum lactate and hospital mortality in emergency critical care: A prospective

cohort study

15199 5 Univariable way Multivariable Exponential Risk Regression for Deterioration

Univariable ?

Multivariable ?

Lactate group

Crude RR (95% CI) p-value  Adjusted RR (95% CI)  p-value
Elevated lactate 0.98 (0.61 - 1.59) 0.966 0.89 (0.57 - 1.38) 0.619
Markedly elevated lactate 1.59 (1.00 - 2.52) 0.046 1.58 (1.02 - 2.45) 0.039

a: Reference group: normal lactate level b: Adjusted gender, Age>60, SBP<90, Infection, CKD, Liver,

COPD, CHF, Cancer, stroke
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ABSTRACT

Introduction: Malaria continues to pose a significant public health threat in Thailand,
particularly in border areas such as Tak Province.

Objective: This study aimed to determine the factors associated with malaria
prevention behavior among residents in the border area of Thailand.

Method: A cross-sectional study was conducted among residents aged 18 years and
older in Khane Chue Subdistrict, Thailand during June 25 to August 9, 2025. Data
collection utilized an interviewer-administered, validated questionnaire to assess
demographics, knowledge, health beliefs, and preventive behaviors. Associations were
examined using the Chi-square test, Fisher's exact test, and multivariate logistic
regression.

Results: Among the 250 participants, 74% were female, 76.8% were married, and
89.2% had low income. Nearly half (47.2%) reported a personal history of malaria.
Overall, 66.8% exhibited good prevention behaviors. Education level was significantly
associated with prevention behavior. In the multivariable analysis, moderate and high
perceived barriers were strongly associated with poor prevention behavior (AOR = 3.89
for moderate, 95% Cl: 1.32-11.48, p = 0.014; AOR = 3.01 for high, 95% ClI: 1.59-5.69, p =
0.001). Additionally, moderate perceived benefits were associated with poor prevention
behavior compared to high perceived benefits (AOR = 2.19, 95% Cl: 1.21-3.97, p = 0.010).

Conclusions: Even though a large proportion of residents in the border area had
good malaria prevention behavior, targeted interventions should focus on reducing
barriers and reinforcing the benefits of preventive measures. Health education and the
promotion of community-based interventions are strongly recommended for health

authorities to support malaria prevention efforts.
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Introduction

Malaria is a preventable, life-
threatening vector-borne disease caused
by Plasmodium parasites, transmitted
by infected fernale Anopheles mosquitoes'”
The disease continues to pose a
significant global public health chaLLenge[Z]
In Thailand, implementation of control
measures has reduced reported malaria
cases from 150,000 in 2000 to 15,370 in
202454 However, malaria transmission
persists in border provinces, with Tak
Province exhibiting the highest case rate.
From January to September 2025, Tak
Province reported 4,130 cases, accounting
for 40% of all nationally reported cases ™

Malaria prevention largely depends
on individual health behaviors, which are
actions people take to maintain their
health and prevent disease, including
efforts to detect

symptoms appear® The Health Belief

illnesses before
Model (HBM) serves as a comprehensive
framework for understanding these
behaviors, highlighting perceived
susceptibility, severity, benefits, and
barriers as primary determinants’® While
previous research in Tak Province has
concentrated on migrants and specific
ethnic groups, there is limited knowledge
recarding permanent border residents.
The present study utilizes the HBM to
identify which beliefs most significantly
influence malaria prevention among this
distinct high-risk population”'®

Khane Chue Subdistrict located on
the Thailand-Myanmar border, is highly

affected by malaria. Several studies

revealed that residents frequently
engage in farming, forest-related food
gathering, and cross-border travel,
seasonal migrant, all of which increase
exposure to mosquito bites and the risk
B2 Given the high

burden of malaria, the present study

of transmission
seeks to identify demographic,
knowledge, and health belief factors
associated with malaria prevention
behaviors in this border community.
Objective:

This study was conducted to identify
malaria prevention behavior and factors
associated with malaria prevention
behavior in terms of demographic
characteristics, knowledge, and health
beliefs, among residents of the Khane
Chue Subdistrict border area in Tak
Province.

Methods
Study design

A cross-sectional study used a
structured, interviewer-administered
questionnaire developed from previous
studies and the HBM framework”'® The
questionnaire covered socio-demographic
characteristics, knowledge about malaria,
perceived susceptibility, perceived
severity, perceived benefits, perceived
barriers, and malaria prevention behaviors.
Study setting

The research focused on residents
living in the border area of Tak Province,
Thailand. In 2025, Khane Chue Subdistrict
comprised 14 villages with a combined
population of 10,340
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Study population

The study comprised residents aged
18 years or older living in Khane Chue
subdistrict. The inclusion criteria were
residents living in the selected villages at
the time of data collection. However,
those who were unwilling to participate
or unable to provide consent, as well as
those with cognitive or physical
impairments  affecting their ability to
respond, were excluded from the study.
Study sample and sample size calculation

The sample size was calculated using
the formula proposed by Daniel and
Cross™?, applying a 95% confidence level
(Z = 1.96), an estimated proportion
(p = 0.224), and a 5% margin of error
(d = 0.05). This calculation resulted in a
required sample of 250 participants from

! Four

a total population of 10,340
villages were randomly selected from
the 14 study villages. Participants were
proportionally allocated and randomly
recruited using household lists provided
by house registration numbers to
enhance representativeness and reduce
selection bias.
Research instruments

Data collection used a validated
questionnaire structured into four
sections. The first section asked eight
demographic questions: gender, age,
marital status, education, occupation,
income, family size, and illness history.
The second section measured malaria
knowledge across 10 items covering
causes, transmission, prevention, and

treatment. Correct responses earned

1 point; incorrect ones, 0. Scores were
categorized as high (80-100%), moderate
(60-79%), or low (< 60%) using Bloom’s
criteria.”” The third section assessed
health beliefs-perceived susceptibility,
severity, benefits, and barriers-using 20
questions (four domains of five items
each) on a 5-point Likert scale (1=never,
5=always), classified as low (1.00-2.00),
moderate (2.01-3.00), or high (3.01-4.00)."”
The final section evaluated malaria
prevention behaviors with 10 items on
indoor and outdoor activities, rated on a
3-point scale (1=never, 3=always). Scores
were categorized as poor (< 70%) or good
(> 70%).”

The questionnaire’s validity and
reliability were assessed before
administration. Three experts evaluated
item validity using the item-objective
congruence (I0C) method: items scoring
below 0.5 were excluded, those
between 0.5 and 0.7 were revised, and
items > 0.7 were retained. Reliability was
tested with 30 individuals, with a
Cronbach’s alpha = 0.7 indicating high
reliability.

Data collection

A meeting was held with subdistrict
health-promoting hospital directors and
relevant officers to plan the data
collection process, including identifying
individuals responsible for supporting
and guiding field-level data collection.
Additionally, this meeting served as an
information-sharing session with
stakeholders regarding the study's

purpose and potential impact, which was
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instrumental in assessing the feasibility of
data collection.

A probability sampling method was
employed to select four villages.
Following approval from subdistrict
health-promoting hospital directors,
village chiefs were approached prior to
community meetings. During these
meetings, the project objectives and
procedures were explained.

Subsequently, simple random
sampling was utilized to select
participants aged 18 years and older who
met the inclusion criteria. Each face-to-
face interview lasted approximately 15
minutes. The study was conducted from
June 25 to August 9, 2025.

Data analysis

All completed questionnaires were
coded, verified for accuracy, and stored
in secure files. Data analysis was then
conducted using SPSS version 20.
Descriptive statistics summarized
participant characteristics, with median
and IQR for continuous variables (e.g.,
age) and proportions for categorical
variables (e.g., gender and education level).

Following these initial analyses, the

Chi-square test or Fisher's exact test was

used to assess associations between
categorical variables. Multivariable
logistic regression was subsequently
employed to identify factors associated
with poor malaria prevention behavior
(p < 0.05). Adjusted odds ratios (AORs)
and 95% confidence intervals (Cls) were
reported.
Ethical considerations

The study protocol was approved by
the Mae Fah Luang University Research
Ethics Committee on May 24, 2024, with
a one-year approval period, valid until
May 23, 2025 (Protocol No. EC 25084-18).
Results
General Characteristics

A total of 250 residents participated.
Most were female (74.0%), with a
median age of 40.3 years (range, 18-80
years). Most participants were unemployed
or farmers, with a median monthly
income of 3,717 baht. Education was
significantly associated with prevention
behavior (p=0.007). Other factors, such
as sex, age, occupation, income, and
family history of malaria, were not
significant (Table 1)

Table 1 General Characteristics of Respondents and Malaria Prevention Behavior (n = 250)

Factor Poor Behavior n (%) Good Behavior n (%) p-value
Sex 0.859
Male 21(32.3) 44 (67.7)
Female 62 (33.5) 123 (66.5)
Age (years) 0.086
18-30 23 (25.8) 66 (74.2)
31-45 25 (32.5) 52 (67.5)
> 46 35 (41.7) 49 (58.3)

Median = 40.33; IQR = (28,52) Min = 18; Max = 80
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Table 1 General Characteristics of Respondents and Malaria Prevention Behavior (n = 250)

(Cont.)
Factor Poor Behavior n (%) Good Behavior n (%) p-value

Marital status 0.269
Single 10 (28.6) 25(71.4)
Married 62 (32.3) 130 (67.7)
Widow 11 (47.8) 12 (52.2)

Education 0.007
Iiterate 40 (46.5) 46 (53.5)
Primary school 22 (28.2) 56 (71.8)
Middle school 5(13.9) 31 (86.1)
High school 11(29.7) 26 (70.3)
University/College 8(38.5) 8(61.5)

Occupation 0.064
Unemployed 45 (40.9) 65 (59.1)
Daily employee 14 (29.8) 33(70.2)
Farmer 24 (25.8) 69 (74.2)

Monthly income 0.200
< 6,000 baht 77 (34.5) 146 (65.5)
> 6,001 baht 6(22.2) 21(77.8)

Median = 3,717.40; IQR = (1000,4000) Min = 100 Max = 50,000

Family members 0.826
<4 47 (32.6) 97 (67.4)
25 36 (34.0) 70 (66.0)

Median = 4.43; IQR = (3,5) Min = 1; Max = 11

History of malaria

Self 0.194
Yes 44 (37.3) 74 (62.7)
No 30 (29.5) 93 (70.5)

Family 0.163
Yes 41 (38.0) 67 (62.0)
No 42 (29.6) 100 (70.4)

Note* Statistically significant level at p-value < 0.05.

Knowledge and Health Beliefs of Malaria
Table 2 indicates that higher levels of
knowledge and greater perceived
benefits were associated with improved
prevention behavior, whereas higher

perceived barriers were associated with

poorer malaria prevention behavior
(p < 0.001). In contrast, perceived
susceptibility and severity did not show
statistically significant associations with

prevention behavior.
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Table 2 Knowledge and Health Beliefs Associated with Malaria Prevention Behavior (n = 250)

Factor Poor Behavior n (%) Good Behavior n (%) p-value
Knowledge 0.018
Low 5(71.4) 2(28.6)
Moderate 30 (40.5) 44 (59.5)
High 43 (28.4) 121 (71.6)
Perceived susceptibility 0.536
Low 3 (50.0) 3 (50.0)
Moderate 46 (34.0) 87 (65.4)
High 34 (30.6) 77 (69.49)
Perceived severity 0.446
Low 0(0.0) 4 (100.0)
Moderate 10 (34.5) 19 (65.5)
High 73 (33.6) 144 (66.4)
Perceived benefits < 0.001
Low 1 (50.0) 1 (50.0)
Moderate 38 (50.0) 38 (50.0)
High 44 (25.6) 128 (74.4)
Perceived barriers < 0.001
Low 18 (17.5) 85(82.5)
Moderate 56 (43.4) 73 (56.6)
High 9 (50.0) 9 (50.0)

Note* Statistical significance was set at p<0.05. The Chi-square test was used for perceived barriers,

while all other variables used Fisher's exact test.

Malaria Prevention Behavior

Among the 250 participants, 167 (66.8%)
demonstrated good malaria prevention
behavior, while 83 (33.2% ) exhibited
poor prevention behavior. These findings
indicate that although most residents
engaged in appropriate malaria preventive
practices, a substantial proportion still
lacked adequate prevention behavior,
highlighting the need for targeted health

education interventions.

Factors Associated with Poor Malaria
Prevention Behavior

Multivariable logistic regression
identified significant associations
between perceived barriers and
perceived benefits. Moderate perceived
barriers (AOR = 3.89, 95% Cl: 1.32-11.48,
p =0.014) exhibited the strongest
association with poor prevention
behavior, followed by high perceived
barriers (AOR = 3.01, 95% Cl: 1.59-5.69,
p = 0.001). Furthermore, moderate
perceived benefits (AOR = 2.19, 95% ClI:
1.21-3.97, p = 0.010) were also significantly
associated with poor prevention

behavior, as presented in Table 3
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Table 3 Multivariable Logistic Regression Analysis of Factors Associated with Poor Malaria

Prevention Behavior (n = 250)

Factor Adjust OR 95% ClI P-value

Perceived barriers

Low 1.00

Moderate 3.89 1.32-11.48 0.014

High 3.01 1.59-5.69 0.001
Perceived benefits

Low 3.18 0.18-57.78 0.435

Moderate 2.19 1.21-3.97 0.010

High 1.00

Note* Results were adjusted for sociodemographic variables, knowledge, and constructs of the health

belief model. Statistical significance was set at p-value < 0.05.

Discussion

This study aimed to identify malaria
prevention behaviors and factors
associated with these behaviors among
residents of the Khane Chue Subdistrict
border area in Tak Province. The results
revealed that 33.2% of participants
demonstrated poor malaria prevention
practices. Malaria prevention behavior
was significantly associated with
participants’ knowledge levels, as well as
with key constructs of the Health Belief
Model (HBM). Among the HBM variables,
perceived barriers and perceived benefits
were the strongest predictors of malaria
prevention behavior, whereas perceived
susceptibility and perceived severity
were not significantly associated. These
highlight that practical

challenges and perceived advantages

findings

have a greater influence on malaria
prevention practices in this border
community than individual perceptions
of risk.

The significant association between

knowledge and preventive behavior is

consistent with studies conducted in Tak

9.3l Similar

and Chonburi Provinces
evidence from Afghanistan and Ethiopia
also suggests that HBM-based education
. . . [17-18].
improves preventive practices
Enhanced knowledge supports higher
health

empowerment,

literacy and individual

enabling residents to
make informed decisions and adopt
proactive prevention behaviors. Therefore,
integrating health literacy initiatives
into malaria elimination programs may
enhance community-level prevention
and sustainability.

Perceived barriers emerged as the
most influential construct affecting
malaria prevention. Participants reported
several practical challenges, including
hot climate, discomfort caused by bed
nets or protective clothing, ineffective
repellents, damaged nets, and limited
access to preventive equipment. These
findings are comparable to those from
Prachuap Khiri Khan Province, where

perceived barriers also reduced

[19

preventive behavior. "In contrast, a
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study among Burmese migrant workers in
Mae Sot District found no significant
association between perceived barriers
and prevention practices”” Differences
between studies may reflect vary in
population, socioeconomic conditions,
and access to health services. Other
research in Malaysia identified low threat
perception, livelihood demands, and
environmental conditions as major
2ol Although the nature of
barriers differs by setting,

obstacles.
cost,
convenience, and trust in preventive
tools consistently shape behavior.
Addressing these barriers through
supports such as free provision of long-
lasting insecticide-treated nets (LLINS),
and interventions is essential for
improving prevention in border areas.
Perceived benefits were also
significantly associated with preventive
behavior. Residents who doubted the
effectiveness of LLINs were less likely to
use them. This finding aligns with studies

18 put contrasts

in Prachuap Khiri Khan
with results from Burmese migrants in
Tak Province, where perceived benefits
did not

variations may reflect differences in

influence behavior” These

population mobility, exposure to
interventions, and trust in local health
systems. Strengthening communication
about the effectiveness of preventive
measures, supported by tangible
evidence such as reduced malaria
incidence, may increase community
confidence and adoption of preventive

tools.

Perceived susceptibility was not a
significant predictor of prevention,
consistent with findings among Mae Sot

migrant workers.”

Our study revealed
that most villagers acknowledged their
malaria risk, primarily due to
environmental and occupational factors,
including proximity to forests, agricultural
work, housing conditions, and population
movement. A qualitative study in
Tanzania similarly observed that
perceived susceptibility increased with

Y Evidence from

mosquito density.”
Sisaket Province indicates that outdoor
malaria transmission remains a significant

22]

chatlenge[ , while in Vietnam, forest-

related activities accounted for more
than half of malaria cases.”” Despite
recognizing these risks, some participants
viewed malaria as a manageable illness,
reflecting findings from Tanzania.”’
These patterns suggest that while people
are aware of their exposure, their risk
perception may be normalized by frequent
exposure and recovery experiences,
underscoring the need for continuous
community engagement and participatory
prevention strategies.

Similarly, perceived severity was not a
significant predictor of preventive behavior.
Although some villagers expressed fear
and adopted preventive measures,
others viewed malaria as a non-life-
threatening disease due to previous
successful treatment experiences. This is
consistent with research from Rwanda,
which found that personal perceptions

of severity influenced consistent
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preventive behavior®, and with findings
from Afghanistan, where HBM-based
educational interventions increased
preventive practices by enhancing
perceived severity.m] A meta-analysis
further confirmed that perceived severity
is associated with health-promoting
behaviors.” Therefore, implementing
community-based interventions that
enhance awareness of malaria’s potential
severity may strengthen preventive
behaviors and support sustainable
disease control efforts.
Limitations
Methodological limitations

include a cross-sectional design,
which limits causal inference, and a
gender imbalance due to frequent male
absences, potentially affecting sample
representativeness. Additionally, the lack
of quantitative data constrains
understanding of the influence of
cultural and social dynamics on
perceptions of barriers and benefits.
Contextual and generalizability
considerations

suggest that the findings may not
apply to populations living out of
endemic geography. Nevertheless, the
study provides valuable insights into
determinants of malaria prevention
among permanent border area residents
and highlights the utility of the Health

LONETD1999

Belief Model in identifying likelihood of
action, particularly perceived barriers and
benefits, to inform targeted and context-
sensitive malaria elimination strategies.
Conclusion

Malaria prevention in Khane Chue is
primarily influenced by perceived barriers
and benefits. Interventions should
prioritize reducing barriers, reinforcing the
advantages of prevention, and improving
health literacy. Future study should be
recommended to incorporate rigorous
research intervention to develop
evidence-based strategy to address these
problems.
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Original Article

Factors associated with one-year mortality and rehospitalization in
patients hospitalized with acute heart failure at Sansai Hospital, Chiang Mai:
A retrospective study

Khanittha Pongsiri

Department of Internal Mediicine, Sansai Hospital

ABSTRACT

Background: Acute heart failure is a major public health problem associated with high
mortality and readmission rates, particularly in community hospitals with limited resources.
The identification of clinical factors associated with adverse outcomes is crucial for planning
appropriate patient care and reducing mortality.

Objective: To identify clinical factors associated with in-hospital mortality, one-year
mortality, and one-year rehospitalization among patients with acute heart failure admitted
to Sansai Hospital, Chiang Mai.

Methods: This retrospective study included 196 patients hospitalized with acute heart
failure between January 1 and December 31, 2022 in Sansai Hospital. Clinical characteristics
and outcomes were analyzed using univariable and multivariable logistic regression to assess
factors associated with mortality and rehospitalization within one year.

Results: Among 196 patients admitted with acute heart failure, 61.7% were female, with
a mean age of 69.5 + 14.6 years. The most common comorbidities were hypertension
(51.5%) and diabetes mellitus (39.8%). The in-hospital mortality rate was 9.1% (18 patients),
and when including post-discharge deaths within one year, the overall one-year mortality
rate was 45.9% (90 patients). The one-year rehospitalization rate was 68.8% (135 patients). In
multivariable analysis, factors significantly associated with overall mortality included older
age (Adjusted OR 1.03, 95% Cl 1.01-1.05, p = 0.003), underweight (BMI <18.5) (Adjusted OR
2.54, 95% Cl 1.08-5.95, p = 0.032), and anemia (Hb <10 ¢/dL) (Adjusted OR 2.62, 95% Cl
1.12-6.10, p = 0.026). For rehospitalization, anemia (Hb <10 g/dL) (Adjusted OR 2.11, 95% Cl
0.94-4.76, p = 0.071) and underweight (BMI <18.5) (Adjusted OR 1.96, 95% C| 0.88-4.35, p =
0.095) showed a trend toward being associated risk factors.

Conclusion: Patients with acute heart failure in Sansai Hospital experienced higher
mortality and rehospitalization rates than those reported in previous national and
international studies. Key predictive factors included older age, underweight, and anemia.
These findings highlight the need for structured post-discharge follow-up programs, such as

dedicated heart failure clinics, to improve long-term outcomes..
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Lemeshow goodness-of-fit test WagANUUA
seUtudERYNIEaA p < 0.05 Mz
fogarmuaduiunislaglilusunsy spss
Jufl 28.0 (IBM Corp, Armonk, NY, USA).

9
o o

A1INAANY

In hospital death during the first
admission fa JUleiladumandeundy
AAeTIenwrnnsusulsmetunandwsnues
ﬂ’]iLﬁU‘ZJJE);JUaQ’m"QJ%JEJﬁ

Total death f® 39w Urgaladamnan
BounduitmundisuiideTiad s adausn
YoM ULl UIALAE S INSARANY 1 T

Rehospitalized and alive at 1 year fi®
feladumamidsunduiiueulsmead,
uazliideiandin1sfinnn 1Y

Rehospitalized and died within 1 year
fo fUreiiladumandounduiiuey
Tsmeuiadn wasdedinaelul U

Total rehospitalization AofU18%113
Suwaandoundu fueulsmeruiadinnglu
wiledvianun

Alive without rehospitalization #®
Juasialadumandounduilivou
Tsmeuiasn uarlidedin
ABSUNBANA

ACEl: angiotensin-converting enzyme
inhibitor, ARB: angiotensin receptor
blocker, BB: beta-blocker, BMI: body
mass index, CKD: chronic kidney disease,
HFmrEF: heart failure with mildly
reduced ejection fraction, HFpEF: heart
failure with preserved ejection fraction,
HFrEF: heart failure with reduced ejection
fraction, LOS: length of stay, LVEF: left
ventricular ejection fraction, MRA:
mineralocorticoid receptor antagonist,
GDMT: Guideline-Directed Medical
Therapy
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=
WNANIIANYN
Total AHF n= 233
Exclude n=37
Total Eligible n=196
I g 1
Total death n=90 (45.9%) Alive n= 106 (54.1%)
Total
itali T rehospitalization
R(;hospltallzed and died Rehospitalized and alive 135 (68.8%)
P - n= B
within 1 year n=72 (36.7%) at 1 year n= 63 (32.1%)

In hospital death during the
first admission n= 18 (9.1%) Alive without rehospitalization

n= 43 (21.9%)

Al 1 Flow diagram of patient selection for the study of factors associated with one-
year mortality and rehospitalization in patients hospitalized with acute heart failure at

Sansai Hospital.

Q"{Jwﬁ”’wm 233 579 dnoen 37 518 nuhdianuuensislusnuusiies fihedieny
Wnagins@neadl 196 519 Swunniy wn dmidnies BMI<18.5 ke/m?) Tallddu
nauilidedin Senalitin uasnmanduanueust  eIngu ACEVARB wandeannguiidsdidin
AN 1 Sﬁayjaﬁugmmaa;ﬁﬂwiw*jw ogaiifeddty auned 1
nauiidsTinuasdaiidinlussoziviins@inu
an34ii 1 Baseline characteristics between AHF with death and alive. (Univariable analysis)

AWl (n=196)  Death (n=90)  Alive (n=106)

Variable p-value
n (%) n (%) n (%)
Demographic and Clinical Characteristics
Age (years) mean + SD 69.5 + 14.5 74.7 £ 139 65.2 £ 13.6 < 0.001
Female 121 (61.7) 59 (65.6) 62 (58.5) 0.386
LOS (days) mean+ SD 59+52 59+44 6.0 £ 5.7 0.922
BMI (kg/m2)
Underweight (< 18.5) 1(15.8) 21(23.3) 10 (9.9) 0.006
Normal (18.5-24.9) 9 (40.3) 40 (44.4) 9 (36.8) 0.482
Overweight (25-29.9) 48 (24.5) 20 (22.2) 28 (26.4) 0.495
Obese (30-39.9) 35(17.9) 9 (10.0) 26 (24.5) 0.018
Extremely obese (> 40) 2(1.0) 0(0.0) 2(1.9) 0.437
Home Medications
Furosemide 163 (83.2) 66 (73.3) 7(91.5) 0.001
Beta-blocker 100(51.0) 41 (45.6) 9 (55.7) 0.218
ACEI 31(15.8) 8(8.9) 3 (21.7) 0.024
ARB 28 (14.3) 7(7.8) 1(19.8) 0.028
MRA 45(23.0) 18 (20.0) 7 (25.5) 0.461
LDL (mg/dL) 99.7 + 439 102.9 + 49.3 97.3 £ 39.2 0.435
HbA1c (%) 8.1+47 72+20 8.7 +57 0.105
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91971 1 Baseline characteristics between AHF with death and alive. (Univariable analysis) (#9)

All (n=196) Death (n=90) Alive (n=106)

Variable n (%) n (%) n (%) prvalue
Oxygen Therapy
Cannula 164 (83.7) 67 (74.4) 97 (91.5) 0.003
Mask with bag 3(1.5) 1(1.1) 2(1.9) 0.756
High flow oxygen canula 10 (5.1) 9 (10.0) 1(0.9) 0.076
Ventilator 17 (8.7) 12 (13.3) 5(4.7) 0.072
LVEF Category
HFpPEF (= 50%) 36 (18.4) 17 (18.9) 19 (17.9) 0.940
HFmrEF (41-49%) 24.(12.2) 3(3.3) 21(19.8) 0.015
HFrEF (< 40%) 54 (27.6) 23 (25.6) 31(29.2) 0.672
Thyroid Status
Normal 23 (11.7) 7(7.8) 16 (15.1) 0.374
Subclinical hypothyroid 12 (6.1) 6 (6.7) 6 (5.7) 0.883
Hypothyroid 5(2.6) 3(3.3) 2(1.9) 0.642
Subclinical hyperthyroid 9 (4.6) 5(5.6) 4(3.8) 0.697
Hyperthyroid 3(1.5) 0(0.0) 3(2.8) 0.214
Euthyroid sick syndrome 10 (5.1) 5(5.6) 5(4.7) 0.182
Having Comorbidities
Atrial fibrillation 59 (30.1) 26 (28.9) 33(31.1) 0.853
Valvular heart disease 15(7.7) 8(8.9) 7(6.6) 0.741
CKD stage llI-V 7(18.9) 17 (18.9) 20 (18.9) 1.000
Pneumonia 0(10.2) 12 (13.3) 8 (7.5) 0.273
Sepsis 2(1.0) 0(0.0) 2(1.9) 0.551
Hypoalbuminemia (< 3.0 ¢/dL) 4(2.0) 3(3.3) 1(0.9) 0.501
Diabetes mellitus 8(39.8) 34 (37.8) 44 (41.5) 0.700
Hypertension 101 (51.5) 36 (40.0) 65 (61.3) 0.005
Hypernatremia (Na > 145) 2(1.0) 1(1.2) 1(0.9) 1.000
Hyponatremia (Na < 135) 7 (3.6) 4(4.49) 3(2.8) 0.825
Any anemia (Hb < 10 g¢/dL) 33(16.8) 23 (25.6) 10 (9.9) 0.008

nnnslaTsideyaiiugiuvesfdas  ACEI wie ARB ndudiu daugdasiiilsn

<
v adadaa 1

ﬁﬂaé’ummLawwaummmagwﬁﬁmmEJ Anusulaingeillenanduiueuditosndn
wudrtadefiduiusiunisndvaiuey  egralifedAynieadd (p = 0.005) A
Tssmenunanaiely 19 1dun meldldduen  ansedi 2
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15797 2 Baseline characteristics in 1-year rehospitalization (Univariable Analysis) (After

excluding 18 patients who died during the first hospitalization — final analysis

population n = 178)

Alive without

Rehospitalization

Variable All (n = 178) rehospitalization p-value
(n = 135) n (%)
(n = 43) n (%)

Age (years), mean + SD 68.9 + 14.7 70.6 + 154 672+ 122 0.100
Female 109 (61.2) 79 (58.5) 30 (69.8) 0.223
LOS (days), mean + SD 59+52 56 +4.1 6.6 +7.0 0.297
BMI (kg/m?)

Underweight (<18.5) 29 (16.3) 5(18.5) 4(9.5) 0.080

Normal (18.5-24.9) 71(39.9) 5(40.7) 16 (38.1) 0.540

Overweight (25-29.9) 43 (24.2) 31(23.0) 12 (27.0) 0.460

Obese (30-39.9) 31(17.4) 22 (16.3) 9 (20.6) 0.330

Extremely obese (>40) 3(1.7) 2(1.5) 1(1.6) 0.920
Home medication (yes)

Furosemide 146 (82.0) 109 (80.7) 7 (85.7) 0.253

Beta-blocker 91 (51.1) 1(52.6) 0 (46.0) 0.283

ACEI 26 (14.6) 16 (11.9) 10 (23.8) 0.040

ARB 24 (13.5) 14 (10.4) 0(22.2) 0.035

MRA 40 (22.5) 0(22.2) 0(23.8) 0.856
LDL (mg/dL) mean + SD 99.7 + 43.9 100.5 + 44.3 98.0 + 43.2 0.435
HbA1c (%), mean + SD 8.1+47 79+43 85+54 0.105
Oxygenation

Oxygen Cannula 147 (82.6) 109 (80.7) 38 (87.3) 0.363

Ventilator 16 (9.0) 13 (9.6) 3(6.3) 0.420
LVEF category

HFpEF (250%) 32(18.0) 22 (16.3) 10 (22.2) 0.240

HFmrEF (41-49%) 21(11.8) 14 (10.4) 7(15.9) 0.230

HFrEF (<40%) 49 (27.5) 37 (27.49) 12 (27.0) 0.970
Comorbidities

Hypertension 87 (48.9) 57 (42.2) 30 (69.8) 0.005

Any anemia (Hb <10 g/dL) 31(17.4) 27 (20.0) 4(9.5) 0.071

Wiednszidadeiiugiunieatinggning

nau#Niin1side33a (Total Death), ngu

q
1Y

ndvnnuaulsang uraginelunilst wazds
137nog (Rehospitalized and alive), ua

ﬂ?jiJ‘VliJSU’JWE]EJ?]iUMUQUIG]EJhJ@@Qﬂﬁ‘U&J’]

v
o

wUauL1 (Alive without rehospitalization)
MU 3 Ui glieidedindoneiade
1 ] a o o L aa
UINNIBYNUUBEIAYN19E0R (p < 0.001)
wazilnzumidnias (BMI <18.5 kg/m?;
p = 0.038) 57udin17221a%n219 (Anemia;
p = 0.008) unningudu drugvlgndadl

Finoy wozndumuausinielundsdiisng
n3lesuen ACEI/ARB (p = 0.010) Lazedu
Uaa11y Furosemide (p = 0.001) gan731
saudafinislgeandiaunisans Cannula
(p = 0.006) sNNINAUTIELTIR dangted
i%3megasunistiagliifounduuusudng
A1rgAd1uduladings (Hypertension;
p = 0.005) wagiin1svinuvesialaesdny
Tusgau HFmrEF (LVEF 41-49%; p = 0.020)
u1nfian 1We3iAs1E¥eae Chi-square or
ANOVA
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A19197 3 Summary of baseline characteristics and outcomes in acute heart failure patients

(Multigroup Comparison using Chi-square or ANOVA)

Rehospitalized

Total Death

Alive without

Variable Al (n=196) and alive rehospitalization  p-value
(n=90) n (%)
(n=63) n (%) (n=43) n (%)

Age (years), mean + SD 69.5 + 14.6 74.7 £ 139 70.6 £ 154 672+ 122 <0.001
Female 121 (61.7) 59 (65.6) 32 (50.8) 30 (69.8) 0.324
BMI (kg/m?)

<18.5 (Underweight) 1(15.8) 21(23.3) 6(9.5) 4.(9.3) 0.038

18.5-24.9 (Normal) 79 (40.3) 40 (44.4) 23 (36.5) 16 (38.1) 0.352

25-29.9 (Overweight) 48 (24.5) 20 (22.2) 16 (25.4) 12 (27.0) 0.564

>30 (Obese) 7(18.9) 9 (10.0) 12 (19.0) 9 (20.6) 0.084
Hypertension 101 (51.5) 6 (40.0) 35 (55.6) 30 (69.8) 0.005
Any anemia (Hb <10 g/dL) 33(16.8) 3(25.6) 6(9.5) 4.(9.5) 0.008
Furosemide use 163 (83.2) 6 (73.3) 0(95.2) 37 (85.7) 0.001
ACEI/ARB use 59 (30.1) 5(16.7) 4(38.1) 20 (46.0) 0.010
MRA use 45 (23.0) 8 (20.0) 17 (27.0) 10 (23.8) 0.640
Oxygen via cannula 164 (83.7) 7 (74.4) 59 (93.7) 38 (87.3) 0.006
Ventilator use 17 (8.7) 2(13.3) 2(3.2) 3(6.3) 0.120
LVEF category

HFpEF (=50%) 36 (18.4) 7(18.9) 9 (14.3) 10 (22.2) 0.435

HFmIEF (41-49%) 24.(12.2) 3(3.3) 14 (22.2) 7(15.9) 0.020

HFrEF (<40%) 54.(27.6) 23 (25.6) 19 (30.2) 12 (27.0) 0.810

mMsiAsgitassdunusiunsdedinlu
Tsane1wia 99nm15799 4 levhnisiasien
Jadesruvatelade (Multivariable
analysis) wuindadeiidinsfiauduiusiu
n15tde33nlulssweuna (In-hospital
mortality) amauuamﬂmmmam e 91
Fundu nnzdmidndes (Undervve|ght)
waznMgla#inane (Anemia) yonani
Yasuiidrvannrudssweinisidsdinly
lsangrutasgedfidedian Taun n1siilse
mmﬁuiaﬁmqq (Hypertension) N151017%
wladuinadrvia HFmrEF (LVEF 41-49%)
wagnshAsuoanTLaun1sane (Cannula)

mlaszidadefiduiusiunisdeiin
Tngs9 9nm15797 5 Wlednseidadesiu
waretladey wuindl 3 Jadefidemeduiusiv

nsldetinlaesauednlidedAgynisaia
1dud ongfiiindu amehwiindes waznme
la¥inang

MIIATEALUUTRIEAUT (Multivariable
analysis) 1151471 6 nudlinusauuslaii
Toddayn19ada (p < 0.05) deaudssly
n1sndunueulsameruiaginiely 1 9
athslsinny nuidladefiuwaliuduiusiu
nadnsdanann 1dud n1azvnidndes
(Adjusted OR 1.96, 95% Cl 0.88-4.35, p =
0.095) way n11zlainaie (Adjusted OR
2.11, 95% Cl 0.94-4.76, p = 0.071) FaUs¥
ﬁ'}@’ﬂaaﬁﬁisﬁu%Imiﬂaﬁwfﬂﬁiamaﬂﬁum
voulssmenunasiiiieu 2 wh wiiesdlaiis
seAutTadAMsaDANAIL
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]
715799 4 Univariable and multivariable logistic regression analysis of factors associated

with in-hospital mortality in patients with acute heart failure (n = 196)

Crude OR Adjusted OR
Variable p-value p-value
(95% CI) (95% CI)
Age (per year) 1.06 (1.03-1.09) < 0.001 1.05 (1.02-1.09) 0.002
Underweight (BMI < 18.5 kg/m2) 3.56 (1.29-9.81) 0.013 2.91 (1.05-8.05) 0.040
Furosemide use 0.32 (0.15-0.68) 0.003 0.45 (0.20-1.01) 0.052
ACEIl use 0.36 (0.14-0.89) 0.027 0.41 (0.15-1.09) 0.074
ARB use 0.36 (0.14-0.91) 0.032 0.42 (0.16-1.10) 0.079
Oxygen via Cannula 0.32 (0.15-0.68) 0.003 0.39 (0.17-0.91) 0.030
Ventilator use 2.61(1.11-6.16) 0.028 2.09 (0.85-5.13) 0.108
HFmMIEF (41-49%) 0.16 (0.04-0.56) 0.005 0.23 (0.06-0.90) 0.035
Hypertension 0.41 (0.22-0.74) 0.004 0.50 (0.25-0.99) 0.048
Any anemia (Hb < 10 g/dL) 3.80 (1.61-8.93) 0.002 3.12 (1.28-7.63) 0.012

151971 5 Univariable and multivariable logistic regression analysis of factors associated

with overall mortality

Variable Crude OR (95% ClI) P-value  Adjusted OR (95% Cl) p-value
Age (per year) 1.04 (1.02-1.06) 0.001 1.03(1.01-1.05) 0.003
Underweight (BMI < 18.5 kg/m2) 2.81 (1.22-6.46) 0.015 2.54 (1.08-5.95) 0.032
Furosemide use 0.51 (0.25-1.04) 0.064 0.65 (0.30-1.41) 0.279
ACEl use 0.47 (0.20-1.11) 0.084 0.55(0.22-1.37) 0.198
ARB use 0.42 (0.18-0.98) 0.046 0.49 (0.20-1.18) 0.111
Ventilator use 2.93(1.25-6.86) 0.013 2.11(0.88-5.03) 0.094
HFmIEF (41-49%) 0.36 (0.14-0.93) 0.034 0.44 (0.17-1.15) 0.092
Hypertension 0.49 (0.28-0.88) 0.016 0.58 (0.31-1.10) 0.095
Any anemia (Hb < 10 g/dL) 2.98 (1.32-6.73) 0.008 2.62(1.12-6.10) 0.026

715797 6 Univariable and multivariable logistic regression analysis of factors associated

with overall rehospitalization (within 1 year)

Variable Crude OR (95% ClI) p-value  Adjusted OR (95% Cl)  p-value
Age (per year) 1.01 (0.99-1.03) 0.210 1.02 (1.00-1.04) 0.092
Underweight (BMI < 18.5 kg/m2) 2.14(0.97-4.72) 0.061 1.96 (0.88-4.35) 0.095
Furosemide use 0.73 (0.32-1.68) 0.464 - -
ACEl use 0.45 (0.21-0.96) 0.038 0.52 (0.23-1.15) 0.104
ARB use 0.48 (0.22-1.03) 0.059 0.54 (0.24-1.19) 0.121
Beta-blocker use 0.86 (0.47-1.59) 0.640 - -
Ventilator use 1.52 (0.63-3.68) 0.345 - -
HFmrEF (41-49%) 0.67 (0.29-1.52) 0.338 - -
Hypertension 0.52 (0.29-0.93) 0.027 0.59 (0.31-1.13) 0.110
Any anemia (Hb < 10 g/dL) 2.34 (1.01-5.42) 0.047 2.11 (0.94-4.76) 0.071
CKD stage llI-V 1.48 (0.72-3.06) 0.283 - -
Thyroid dysfunction 1.21 (0.58-2.55) 0.608 - -
Pneumonia 1.63 (0.64-4.15) 0.308 - -
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Figure 2. Forest plot showing adjusted odds ratios (95% ClI)
for factors associated with one-year mortality among patients
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A 2 Forest plot showing adjusted odds ratios (95% Cl) for factors associated with

one-year mortality among patients hospitalized with acute heart failure (AHF)

Figure 3. Forest plot showing adjusted odds ratios (95% Cl)
for factors associated with one-year rehospitalization among
patients hospitalized with AHF.
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Original Article

A study on the use of the FRAX® tool to assess the prevalence and associated
factors of fracture risk among older adults in the Outpatient Department of
Nakornping Hospital, Chiang Mai

Muchshima Kitl'sr/‘], Chuthamat Kitisriz, Doungporn 5uwan1, Kanokwan SOnghon]
!0out-Patient Department, Nakornping Hospital
2Faculty of Nursing, Chiang Rai College

ABSTRACT

Objective: This study aimed to investigate the prevalence and factors associated
with high fracture risk scores of within 10 years using the FRAX assessment tool in the
outpatient department of Nakornping Hospital, Chiang Mai Province.

Method: This study was cross-sectional research. Data were collected through
interviews from older adults aged 60 years and over who were visited at the
orthopedic outpatient clinic, Nakornping hospital between November 1, 2024, and
January 31, 2025, with a total of 283 participants. Convenience sampling was used
according to the inclusion criteria. The questionnaire used for interviews consisted of
personal information and the fracture assessment using the FRAX® tool. Data were
analyzed using descriptive statistics and binary logistic regression analysis.

Results: Among all 283 participants, the majority were female (73.1%), with a
mean age of 70.18 + 7.22 years and a body mass index (BMI) greater than 23 kg/m?
(55.1%). Most participants were non-smokers (94.7%) and exercise less than 30
minutes (85.2%). Among this number, 135 participants (47.7%) had FRAX score > 3,
indicating a high risk of fracture within 10 years. Factors associated with FRAX scores
for high fracture risk were statistically significant, including female gender (adj. OR
13.97, 95% Cl 5.74-33.96), age 70 years or older (adj. OR 11.42, 95% C| 5.70-22.88),
and a BMI of 23 kg/m” or higher (adj. OR 0.15, 95% CI 0.08-0.31).

Conclusion: In this study, older adults assessed using the FRAX® tool were found
to have a high 10-year risk of fractures. Statistically significant risk factors included
being female, aged over 70, and having a body mass index (BMI) above 23 I<g/m2

Keywords: fracture, FRAX®, older adults, prevalence, Nakornping Hospital
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Original Article

Development and evaluation of website providing information on drugs in lactation

for nurses at Nakornping Hospital, Chiang Mai Province

Thunyanee Pimsaree
Department of Pharmacy, Nakornping Hospital

ABSTRACT

Background:Lactating women are a patient group that requires careful drug use. Attending nurses at
Nakornping Hospital in Chiang Mai province still lack easily accessible sources of information on drug use
in lactating women.

Objective: To develop and evaluate an educational website on drug use in lactating women for
attending nurses.

Methods: This study employed a research and development design at Nakornping Hospital between
February and May 2025. Participants included all nurses working in the Obstetrics -Gynecology ward, the
special Obstetrics-Gynecology ward, and the special pediatricward. The research involved developing an
educational website on drug use in lactating women for attending nurses and assessing their knowledge
and satisfaction. Data were analyzed using descriptive statistics and mixed-effects multilevel regression.

Results: Phase 1: The problem was explored through a focus group discussion involving eight
attending nurses, all female and aged between 41 and 50 years. It was found that four groups of
medications were most commonly used among lactating women: antihypertensive drugs, antibiotics,
antiepileptic drugs, and medications for thyroid disorders. The identified issues included insufficient
availability of information and difficulty accessing reliable drug-related resources. Phase 2: A website
containing comprehensive content covering all four medication groups was designed, followed by
usability testing. Phase 3: The implementation phase involved providing training, along with instructions
and testing of the website’s use. Phase 4: Evaluation, twenty-five nurses were included in this phase. All
participants were female, with the majority (52%) aged between 21 and 30 years. The median working
experience was 8 years (IQR: 20; range: 1-35 years). The average knowledge scores of the nurses
significantly increased after the website training. The mean scores for the pre-test, immediate post-test,
and two-month post-testwere 6.08 + 1.11,9.48 + 0.77,and8.24 + 0.97 (out of 10 points), respectively.
The mean differences between the pre-test and immediate post-test, and between the pre-test and two-
month post-test, were 3.40 (95% Cl: 2.89-3.91) and 2.16 (95% Cl: 1.65-2.67), respectively; both differences
were statistically significant (o < 0.001). Regarding satisfaction, the website received an overall average
scoreof 4.56 + 0.65(out of 5). High satisfaction levels were reported, particularly in terms of content,
design, and practical usefulness.

Conclusion: The developed website effectively enhanced nurses’ knowledge regarding drug use in
lactatingwomen andreceived a high level of satisfaction. These tools can reduce the time spent on drug
information, improve accessibility, minimize medication errors, and increase confidence in clinical practice.

Keywords: educational website, development and evaluation, medication use during lactation,

attending nurses
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Original Article

Comparison of clinical outcomes of early versus delayed laparoscopic cholecystectomy
after endoscopic retrograde cholangiopancreatography in patients with

common bile duct stones: A retrospective cohort study

Sudathip Nimkingratana®, Yada Mato®
!Department of Surgery, Nakornping Hospital
2Department of Surgery, Sansai Hospital

ABSTRACT

Introduction: Distal common bile duct (CBD) stone is mostly managed by endoscopic
retrograde cholangiopancreatography (ERCP) followed by either promptly laparoscopic
cholecystectomy (LC) or delayed fashion. However, there is no consensus guideline in timing of
LC after ERCP in CBD stones patient.

Objective: This study aims to compare the clinical outcomes between early and delayed
LC following ERCP in patients with CBD stones at Nakornping hospital.

Study Methods: A retrospective, observational study was conducted in patients aged 18 to
80 years who underwent elective laparoscopic cholecystectomy (LC) after endoscopic
retrograde cholangiopancreatography (ERCP) at Nakornping Hospital between June 2021 and
December 2023. Patients were divided into early LC (within 72 hours after ERCP) and delayed LC
(more than 72 hours after ERCP). The primary endpoint was the occurrence of bile duct injury
(BDI) and secondary endpoints were intraoperative complications. Data analysis was presented
as risk differences with 95% confidence intervals. Secondary endpoints included length of
hospital stay, and Delphi’s difficulty score, the results were presented as mean differences with
95% Cl.

Results: A total of 84 patients who underwent elective laparoscopic cholecystectomy (LC)
after ERCP were retrospectively analyzed, with 43 patients (51.2%) in the early LC group and 41
(48.8%) in the delayed LC group. The analysis indicated that early LC was comparable to
delayed LC in terms of bile duct injury (BDI), with a risk difference of -2.44% (95% Cl: -2.23 to
7.16). The secondary outcome of patients in the early LC group had a statistically significant
reduction in overall hospital stay compared to those in the delayed group; mean difference:
-2.48 days; 95% Cl: -3.62 to -1.33; p < 0.001 while other outcomes had no difference between
groups including the Delphi’s difficulty score; mean difference: -0.28; 95% Cl: -2.15 to 1.60;
p = 0.770.

Conclusion: Early LC was comparable to delayed LC concerning BDI and Delphi’s difficulty
score. In addition, early LC subsequently to ERCP-induced stone extraction demonstrated

significantly shorter overall length of hospital stay. Therefore, it is preferred when feasible.
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Comparison of clinical outcomes of early versus delayed laparoscopic cholecystectomy

after endoscopic retrograde cholangiopancreatography in patients with common bile

duct stones: A retrospective cohort study

Background
bile duct

(choledocholithiasis) most frequently

Common stones
result from the migration of gallstones
from the gallbladder into the biliary tree.
Gallstones are the consequence of
cholesterol supersaturation in bile,
inadequate bile salt levels or function,
and diminished contractility of the biliary
epithelium which involved in the multi -
factorial effects of diet, hormones, and
genetic predisposition.m

Contributing factors encompass
ethnicity, lifestyle, female gender,
pregnancy, age, familial history, and
obesity, fostering the genesis of
gallbladder and bile duct stones. The
prevalence of gallbladder stones has
risen notably in Asian populations, with
approximately 10% incidence in East
Asia. Furthermore, around 10-15%"” of
individuals with gallbladder stones may
also have bile duct stones. In Asia,
gallbladder and bile duct stones
predominantly contribute to this
occurrence, representing approximately
78.3% and 20.3%, respectivety.m

Symptoms of CBD stones include
upper abdominal pain, jaundice, or bile
duct o

investigations, according to recent 2017

infections. For diagnostic
guideline from The British Society of
Gastroenterologymrecommends
abdominal ultrasound alongside liver
function tests. If the findings are
inconclusive, additional modalities
such as

magnetic resonance

cholangiopancreatography (MRCP) or
endoscopic ultrasound (EUS) may be
necessary.”

High-risk criteria for choledocholithiasis
include the presence of a common bile
duct stone on ultrasound (US) or cross-
sectionalimaging, total bilirubin > 4 mg/dL
with a dilated common bile duct, and
ascending cholangitis. Patients meeting
Criteria

these should promptly

undergo endoscopic retrograde
cholangiopancreatography (ERCP).” This
biliary stenosis or blockage increases
pressure within the biliary system and
forces microorganisms or endotoxins
from the infected bile into the systemic
circulation, inducing a systemic
inflammatory response.” According to
the diagnostic and severity grading
criteria in the 2013 and 2018 Tokyo
Guidelines (TG13/TG18), a diagnosis of
acute cholangitis can be made if a
patient presents with three key features:
systemic inflamsnmation, cholestasis, and
bile duct lesions identified on imaging.[s]

There are several approaches when
cholecystectomy is planned: frequently
described as one-step or two-step
approach. One-step approach refers to
bile duct

cholecystectomy at the same operation,

stone clearance and
usually by minimal invasive surgery.
Two-step approach, more frequently
used, is to perform ERCP before
choLecystectomy.[(’] Previously, a meta-
analysis suggested LC after ERCP reduces
complications such as acute liver
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inflammation, bile duct infections, and
gallbladder inflammation compared to
no LC."” However, there is no consensus
guideline on the timing of laparoscopic
cholecystectomy (LC) after ERCP in
patients with common bile duct (CBD)
stones. For patients with mild or
moderate choledocholithiasis, if possible,
the underlying etiology should be
treated at the same time as biliary
drainage.m Aziret, et al study showed
that early (within 72 hours after ERCP) LC
following stone extraction associated
with reduced operation time, fewer
gallbladder fibrotic changes, and
decreased likelihood of complications.
Meanwhile, Mann, et al stated that
timing of LC approximately 6 weeks after
bile duct clearance procedures was safe
and had low rate of complications.m

This study aims to compare the
occurrence of bile duct injury (BDI),
duration of hospitalization, intraoperative
complications and Delphi’s difficulty
score between early and delayed LC
following ERCP in patients with CBD
stones at Nakornping hospital.
Patients and Methods

A retrospective observational study
was conducted on patients diagnosed
with common bile duct (CBD) stones
with gallstones who underwent ERCP for
CBD stone clearance followed by
elective laparoscopic cholecystectomy
(LC) during June 2021 and December
2023, at Nakornping Hospital.

Inclusion criteria were patients

diagnosed with common bile duct stones

and callstones, aged between 18 and 80
years, classified as American Society of
Anesthesiologists (ASA) Physical Status
class I-Ill, and who underwent
laparoscopic cholecystectomy (LC) after
ERCP.

Exclusion criteria were patients who
underwentrepeated ERCP for stone
extraction or had acute cholecystitis
requiring emergency LC.

Sample size calculation

The primary outcome for sample size
calculation was the proportion of
patients experiencing bile duct injury
following LC after ERCP among patients
with bile duct stones, comparing those
who underwent gallbladder surgery
within 72 hours to those who had the
surgery after 72 hours following stone
removal.

From June 2021 to December 2023,
there were 536 patients who received LC
in Nakornping Hospital. By excluding
patients aged under 18 and over 80, ASA
classification > 3, acute cholecystitis
requiring emergency LC, remaining 84
patients were diagnosed with common
bile duct stones with gallstone. The
diagnosis was based on clinical features
of abdominal pain and/or jaundice
together with confirmed CBD stones from
imaging such as ultrasonography,
computed tomography, and magnetic
resonance imaging. Patients were divided
into two groups. The first group, patients
who underwent LC within 72 hours
following ERCP (early LC group) and the
second group, underwent LC over 72
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hours following ERCP (delayed LC group).
(Figure 1.)
Definition

Early LC: undemwent LC within 72 hours
following ERCP

Delayed LC: underwent LC over 72
hours following ERCP

Conversion: conversion from  laparoscopic
cholecystectomy to open surgery
Data collection

Preoperative data were collected
including sex, age, gender, comorbidity,
ASA, BMI, imaging findings, and laboratory
investigations such as complete blood
count, coagulogram, liver function tests,
and other blood chemistry. Intracperative
data including immediate bile duct injury,
other intraoperative complications,
conversion rate, operative time and
blood loss, and Delphis’s difficulty
score” were recorded. Postoperative
adverse events such as early and
delayed bile duct injury, bile leakage,
postoperative complications and length
of stay (LOS) were also recorded.
Outcomes

Primary outcome focused on the
occurrence of bile duct injury (BDI)
between early LC group and delayed LC
group. Secondary outcomes encompassed
the comparison of duration of hospitalization,
intraoperative complications, Delphi’s
difficulty score (TG18)” and mean + SD
Statistical Analysis

The study was designed to determine
whether early LC was comparable to
delayed LC. Nomally distributed continuous

variables were analyzed by independent-
samples t-test. While the non-normal
distributed variables were analyzed by
Mann-Whitney U test. Fisher’s exact test
was used to analyze categorical data.
Relative risk regression was performed to
control confounding factors and
presented with risk difference (RD) and
95% confidence interval (Cl). All
statistical analyses were performed using
standard statistical software (STATA
version 16.1).

The study was approved by the
ethics committee of Nakornping Hospital
(Approval number: NKP, No 107/68, date
of approval June 16, 2025).

Results

Of 84 patients diagnosed with
common bile duct (CBD) stones and
gallstones, the first group underwent LC
within 72 hours following ERCP (early LC
group), (n=43, 51.2%) and the second
group underwent LC over 72 hours
following ERCP (delayed LC group) (n=41,
48.8%) (Figure 1). There was no significant
difference of demographic data between
the two groups in age, gender, BMI, ASA
classification, comorbidity, previous
abdominal surgery, and gallstone
diameter. Only diabetes mellitus (DM)
proportion was found to be statistically
significant difference (p=0.049). Median
(IQR) time interval from ERCP to LC
showed a substantial difference between
the early LC group and delayed LC group,
55.8 (47.0) hours and 1,584 (2,112.0) hours,
respectively (p < 0.001). As shown in Table 1.
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Patients received LC

During June 2021-December 2023 (n=536)

Excluded (nh=452) due to
- Aged under 18 and over 80
- ASA classification > 3

- Acute cholecystitis required emergency LC

- No CBD stones, not requiring ERCP before LC

Underwent LC within 72 hours following ERCP Underwent LC over 72 hours following ERCP
(Early LC group) (n=43, 51.2 %) (Delayed LC group) (n=41, 48.8 %)

Figure 1 Study flow

Table 1 Baseline demographic and preoperative data.

Early LC group (n=43) Delayed LC group (n=41)

Variables p - value
n (%) n (%)
Age (years), mean + SD 622 + 173 572 + 163 0.178
Gender 0.503
Male 15 (34.9) 18 (43.9)
Female 28 (65.1) 23 (56.1)
BMI (kg/m2), mean + SD 237 + 38 235 + 34 0.865
ASA class 0.100
1 10 (23.3) 9(21.9)
2 14 (32.5) 22 (53.7)
3 19 (44.2) 10 (24.9)
Comorbidities
DM 4(9.3) 11 (26.8) 0.047
Hypertension 17 (39.5) 22 (53.7) 0.274
Dyslipidemia 10 (23.3) 12 (29.3) 0623
Others 15 (34.9) 11 (26.8) 0.484
Any Comorbidities 0.384
Yes 23 (53.5) 26 (63.4)
No 20 (46.5) 15 (36.6)
Previous abdominal surgery 0.307
Yes 3(7.0) 6(14.6)
No 40 (93.0) 35 (85.4)
Gallbladder stone diameter by US (mm), 07 +£05 08 +05 0.578
mean + SD
Time from ERCP to LC (hr), median + IQR 558 + 47.0 1584.0 + 21120 <0.001
Preoperative laboratory, mean + SD
Platelet (x 10°) 2869 +102.2 2665 + 712 0.290
PT (seconds) 12.7 £1.0 128 + 1.2 0.557
PTT (seconds) 266 + 29 268 + 4.3 0.713
INR 10 +0.1 1.0 +£0.1 0.989
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Table 1 Baseline demographic and preoperative data. (Cont.)

Early LC group (n=43)

Delayed LC group (n=41)

Variables n (%) n @) p - value
Albumin (mg/dL) 41 +04 42 +05 0.189
Globulin (mg/dL) 35+05 33 +05 0.086
Total bilirubin (mg/dL), median + IQR 0.80 + 0.69 0.63 + 0.28 0.004
Direct bilirubin (mg/dL), median + IQR 0.35 + 047 0.28 + 0.12 0.003
AST (mg/dL), median =+ IQR, 26 + 19 19 + 10 0.028
ALT (mg/dL), median + IQR 23 + 57 20 £ 10 0.026
ALP (mg/dL), median + IQR 94 + 66 80 + 42 0.069

There were no significant differences
between two groups in terms of
immediate, early and delayed bile duct
injury or leakage (early LC group (0%)
and delayed LC group (2.4 %), p=0.488),
and other intraoperative complications
(early LC group (0%) and delayed LC
group (4.9 %), p=0.235). However, one
patient in delayed LC group encountered
immediate bile duct injury, inevitably
open conversion for primary repair with
internal stent placement was performed.
Two patients in delayed LC group also
had colonic injuries, which were primary
repaired laparoscopically successfully,
whereas, in early LC group, there was no
bile duct injury or other intraoperative
complications. Conversion rates were
comparable between the early LC group
and delayed LC group, 6.9% and 7.3%
respectively (p=1.000). Both operative
time and blood loss were not
significantly different, mean operative
time in early LC group was 84.6 (26.4)
minutes, while in delayed LC group was
96.3 (47.3) minutes, (p=0.168) and

median blood loss in two groups were
54.8 (IQR 85.6) ml and 33.7 (IQR 55.0) ml,
respectively, (p=0.185). Delphi’s difficulty
mean score in both groups were not
different (early LC group (6.8 + 4.3) and
delayed LC group (7.3 + 4.1), p=0.587).
Interestingly, the mean overall length of
stay (LOS) was significantly shorter in the
early LC group, 5.8 + 1.5 days compared
to 7.9 + 3.4 days in delayed LC group.
(p < 0.001). (Table 2)

Among total of 84 patients in the
study, the findings indicated that early
LC group had lower rate of bile duct
injury compared to delayed LC group
(Adj. Beta difference -2.44%, 95% Cl -2.23,
7.16), but not statistically significant.
Moreover, early LC eroup exhibited a
statistically significant reduction in the
overall length of hospital stay compared
to the delayed LC group (Adj. Beta
difference -2.48, 95% Cl -3.62, -1.33,
p < 0.001). After controlling DM, the
results were consistent with the main

analysis (Table 3)
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Table 2 Comparison between intra-operative and postoperative variables

Clinical outcomes Farly LC Delayed LC p-value
(n=42) n (%) (n=41) n (%)
Intraoperative complications
Bile leakage/CBD leakage, Bile duct injury 0(0) 1(24) 0.488
Colonic injury 0(0) 2(4.9) 0.235
Clavien - Dindo classification 0.236
0 43 (100) 39 (95.1)
1 0 0
2 0 0
3 0 1(24)
a 0 1(24)
5 0 0
Conversion 3(6.9) 3(7.3) 1.000
Postoperative complications
Pneumonia 1(2.3) 0(0) 1.000
Operative time of ERCP (min), mean + SD 46.1 + 20.7) 357 + 147 0.009
Estimatedbloodloss of LC (ml), median + IQR 54.8 + 85.6 337 + 55.0 0.185
Operative time of LC (min), mean + SD 84.6 + 264 96.3 + 47.3 0.168
Post-LC LOS (days), mean + SD 1.7 +£12 39 + 17 < 0.001
Post-ERCP LOS (days), mean + SD 40 +09 39 +£32 0.889
AlLLOS (days), mean + SD 58 +15 79 +34 < 0.001
Delphi’s Difficulty score (TG18), mean + SD 68 +43 73 +4.1 0.587

ERCP: Endoscopic retrograde cholangiopancreatography, LOS Length of stay, CBD Common bile duct, Post-LC
LOS Length of stay for LC, Post-ERCP LOS Length of stay for ERCP, Conversion Open conversion from LC

Table 3 Comparison of outcomes between early LC and delayed LC when controlling

for the influence of Diabetes Mellitus

Outcomes Adjusted beta difference 95% ClI p-value
Post-LC LOS (days), median difference - 2.36 -302 -1.71 < 0.001
Post-ERCP LOS (days) -0.09 -1.11, 094 0.867
All LOS (days) -248 -3.62, -1.33 < 0.001
Bile leakage/CBD leakage, Bile duct injury, risk -244 -2.23, 7.16 0.311
difference
Delphi’s Difficulty score (TG18), mean difference -0.28 -2.15, 1.60 0.770

CBD Common bile duct, Post-LC LOS Length of stay for LC, Post-ERCP LOS Length of stay for ERCP, All LOS

Post ERCP LOS and Post LC LOS *No control factors

Discussion

Our study results showed that early
LC after ERCP had a significantly shorter
length of stay compared to delayed LC.
The results also demonstrated that early
LC had lower rate of bile duct injury and
intraoperative complication even though
not statistically significant. Early LC group

also had lower Delphi’s difficulty score
compared to delayed LC group but not
statistically significant.

In terms of length of stay, our study
showed that the early LC group had a
significantly shorter overall length of
stay, which aligns with findings from a

meta-analysis indicating that LC
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performed within 72 hours after ERCP
resulted in approximately 0.354 days
shorter LOS (95% Cl: -0.845 to 0.136).""
The shorter length of stay in the early LC
group was associated with post-ERCP
care occurring during the same period as
preoperative LC preparation. In contrast,
patients in the delayed group required
several days of post-ERCP care and were
typically readmitted one day prior to LC,
which likely contributed to a longer
overall length of stay.

For complication issues, there were
evidences from many studies regarding
ERCP prior to LC approach. Aziret et al.
compared early post-ERCP LC following
stone extraction and found it associated
with reduced operation duration, fewer
gallbladder fibrotic changes, and a
decreased likelihood of complications.
Consequently, LC could be safely
conducted in the immediate post-ERCP
period."™ A meta-analysis revealed, LC
after ERCP within 72 hours had about
0.354 (95% Cl: —0.845, 0.136) days shorter
LOS and lower overall complications
(0.269 (95% Cl :0.067, 1.073)) than LC
after ERCP over 72 hours, but the difference
was not statistically signiﬂcant.“o] Moreover,
Gao, et al found that, LC 1-3 days after
ERCP could significantly reduce both
serum and bile inflammatory reactions
such as IL-6, high-sensitivity C-reactive
protein, procalcitonin compared to LC
4-7 days after ERCP in chole-cysto-
choledocholithiasis patients and could

significantly reduce inflammatory bile

reactions in chole-cysto-choledocholithiasis
patients.

This finding exhibited correlate with
the significantly lower incidence rates of
angiocholitis and bile duct stricture in
patients undergoing LC within 0-3 days
compared to 4-7 days after ERCP (0% vs.
17.65%, p = 0.002), as well as recurrent
stones(1.92%vs. 5.88%, p = 0.298)
during a one-year follow-up period.m

According to our results, the early LC
group had a lower complication rate
compared with the delayed LC group,
including bile duct injury (0% vs. 2.4%,
p = 0.488) and colonic injury (0% vs. 4.9%,
p = 0.235); however, these differences
were not statistically significant. The
lower complication rate may be
attributed to reduced serum and bile
inflammatory reactions'”, which lead to
fewer fibrotic changes”, supporting the
findings of previous studies.

For patients with complicated
choledocholithiasis, such as cholangitis
and pancreatitis, evidence supported
early LC. In mild biliary pancreatitis
patients, same admission LC was
recommended.” Da Costa DW et, al
studied 136 patients with mild gallstone
pancreatitis who underwent ERCP with
sphincterotomy but not cholecystectomy,
14 cases (10%) were readmitted for
biliary adverse events and 2 cases (1%)
for recurrent pancreatitis.m The Tokyo
Guidelines also recommend treating the
underlying etiology at the same time as

biliary drainage in patients with mild or
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moderate choledocholithiasis/cholangitis.”
This study had the strength of supporting
findings from several previous studies
comparing early and delayed
laparoscopic cholecystectomy in patients
with common bile duct stones,
particularly regarding various clinical
outcomes. Nonetheless, some limitations
should be noted. The study had been
refrained from drawing definitive
conclusions, possibly due to
multifactorial influences such as ethnic
differences, varying age groups, resource
availability across centers, and the
relatively small sample size. A larger
population could potentially yield more
statistically significant results.
Clinical implication

This study’s findings support the
promising outcomes of performing early
LC following ERCP in CBD stone patients,

showing a significantly shorter overall
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The effects of developing medication reconciliation on medication errors
at Pakkred Hospital

Wipawee Pancharoen

Division of Pharmaceutical Affairs and Consumer Protection, Pakkred Hospital

ABSTRACT

Background: Medication errors are a common issue among patients with chronic
diseases such as hypertension, diabetes, and cardiovascular conditions, particularly during
transitions of care such as admission, interdepartmental transfer, or discharge from the
hospital. To enhance medication safety, Pakkred Hospital has developed and implemented
a medication reconciliation (MR) process. MR is a systematic approach to reviewing and
verifying the accuracy of a patient's medication information.

Objective: This study aims to evaluate the effectiveness of the MR process on reducing
Medication Errors within Pakkred Hospital.

Methods: This study was a quasi-experimental study conducted at Pakkred Hospital
during February — June 2025. The study population consisted of 310 inpatients diagnosed
with at least one chronic condition, including hypertension, diabetes mellitus, or
cardiovascular disease, regardless of age and gender. Participants were divided into two
groups: pre- and post-implementation of MR process. Descriptive statistics were used.
Inferential statistics included Fisher’s Exact Test Chi-square test and incidence rate analysis.

Results: Most patients were male (53.55%), with a mean age of 68.84 + 12.75 years,
60.97% were aged between 61 and 80 years. The most common comorbidities were
hypertension (46.45%) and combined hypertension with diabetes (34.84%). The median
length of hospital stay was 5 days (IQR = 4), and the median number of medications
received per patient was 7 (IQR = 3). After implementing the MR process, the medication
error rate significantly decreased from 11.73 to 4.62 events per 1,000 prescriptions
(p = 0.046). The number of patients experiencing medication errors also declined
significantly, from 27 patients (17.42%) to 5 patients (3.23%) (p = 0.001).

Conclusion: The implementation of the medication reconciliation (MR) process
significantly reduced medication errors and enhanced medication safety for patients. These
findings highlight the effectiveness of MR as a critical intervention in improving the quality of

care, particularly during transitions of care in hospitalized patients with chronic diseases.
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U 3 1sa (n=2)
Tsmmusiuladings lsawmanu wag
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Tsrviala
$1uau 4 lsetuly (n=10)
Tsannuauladings lsalumanu
9 i 3(1.94) 7(4.52) 10 (3.23)
Tsailanazlsndu
Frunuiuiidindnwmlulsmenawuuiiagly 0.992
1-2 Ju 27 (17.42) 27 (17.42) 54.(17.42)
343U 45 (29.03) 46 (29.68) 91 (29.35)
5 iu%(ulﬂ 83 (53.55) 82 (52.90) 165 (53.23)
Asisegu 5 esearimelng 4 Avhga-gean = 1-30
Sruusensendilasy (Afsegu 7, Faeszninemalvd 3) 0.179
1-3 578113 34 (21.94) 40 (25.81) 74 (23.87)
4-6 57189N13 51 (32.90) 61 (39.35) 112 (36.13)
7 $1en158uld 70 (45.16) 54 (34.80) 124 (40.00)
(ﬁwq@—qaqm = 1-15)
wHUNTIE U s 0.649
veftheluwe 85 (54.84) 81 (52.26) 166 (53.55)
viegthelumnds 70 (45.16) 74 (47.79) 144 (46.45)

e : 1sdu 4 Wun lsaluiubudengs tsaseugnuannla lsaind Tsaveudin

HANSANYEYIE 310 18 WUT waTian
vastayausyIinslasuenvesithe fie seuu
ANTAUMNAYDY VB4LSINEIUIaUINIASA
(S8UU HOSXP) (5p8ay 63.23) 589831178
ANSINSANNADUAIUFDTUNYIUIAA UN

(Fowag 36.77) Insuvasiayadiulnganain
Tsanerurauininia Geeay 63.23) uay
anuneUIady 9 (Gevay 36.77)
nswWisuiisudnsinisiingUsnisal
AUARIALAR DUNIIB (Incidence rate of
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medication errors) WU TUYnNaUN TN
MR §ms1danannegd 0.60 afadaTu
27 a¥sluszeziian 45 Ju) vusfinda
N15WaUY MR anasude 0.11 Asaroty

5 afslusyeriian 45 Su) nan1snaaeu
AuuanAalaely Fisher’s Exact Test Wu31
faunane19eg 19l dud1Agyn19adf
(p < 0.001) (57971 2)

ANS99 2 ATLARNAAR BUNINNEN NBULAYYRINISWAILINGEUIUNNS Medication Recondiliation (MR)

91281 flaUNTAAILT MR %aINTISWAIUY MR p-value
FIUIUANUABIALATOUN 98N (AF) 27 5 -
dnsnsiingUinisalanunaiaaiiounnsen (Ay/) 0.60 0.11 < 0.001

nnsanwfUae 310 318 wiadungu
ABULAYMAINITWAUINTEUIUNIT MR
nquaz 155 918 wuindwaugaeiiia
ATUARIALARBUNIILIAAAIRIN 27 518
(Jovaz 17.42) wide 5 918 (508ay 3.23)
n1sanaslldud1Agn9ana (Fisher’s Exact
Test, p = 0.001) é’mmuﬁﬂwﬁ'lﬁwu
AuAaIAAAs U LiinTuInSesay
82.58 \Huseway 96.77

dmsudnsiauaaaAdeuse 1,000
Tuds1 WU neun ALY MR 11.73
adssio 1,000 Tudaen (27 adsann 2,302 Tu)
WEINITWAUT MR anauvie 4.62 aduwsie
1,000 Tudsen (5 a¥391n 1,083 lu) wa
NMTAATIZANUANLLANANDE 19 TB ARy
N19adi@ (Fisher’s Exact Test, p = 0.046)
(M54 3)
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' (n=155) (n=155)
Suugfineiinumnunanardounsen (18, %) 27 (17.42) 5(3.23) 0.001
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Frunludeen () 2,302 1,083 -
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NANISVAABUAULANAIIVSEDRALae Y
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FIUIUAIUARTIALAROUNTIBIAAAIAIN
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nsasdeyasiinnltuusslugiudeya
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(Fevaz 20)

wandliifiuin dumeu Clarification waz
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4 JundU MR flounann MR AaINALT MR
USTLANVBIAUAAALARDUNSEN id . L . . L o
FIGHeL RN @ unsg, Sovaz) (Fuunsg, Souaz)

msdsenldpsusensiigedlasu Reconciliation 9 A1 (33.33) 0 a1 (0)
MIHEAAAIUNTS Clarification 5 0 (18.53) 1% (20.00)
msdssnnuelifeiun Clarification 4 a1 (14.83) 0 afa (0)
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aAUTENa
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o w [ °
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