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Risk Factors Associated with Acute Respiratory Failure in Hospitalized Community -

Acquired Pneumonia at Bangsaphan Hospital; A Focus on Non-COVID-19 Pneumonia

Nawaphon Chopsaart, MD,
Thai Board of Internal Medicine, Division of Medicine,

Bangsaphan Hospital, Prachuap Khiri Khan Province

Received: Apr 18, 2025 Revised: Nov 17, 2025 Accepted: Nov 20, 2025

Abstract

Background: Community-acquired pneumonia (CAP) is a leading cause of respiratory failure and
septicemia, contributing to increased patient mortality and complications. These complications
often prolong hospitalization. Identifying risk factors for respiratory failure is essential for
surveillance, close monitoring of patients, with the goal of preventing respiratory failure in
individuals with CAP.

Objective: To investigate the risk factors associated with the development of respiratory failure
in patients with CAP.

Methodology: This study employed a retrospective cohort study. It included patients aged > 18
years who were admitted with a diagnosis of CAP (excluding COVID-19 pneumonia) to the
inpatient department of Bangsaphan Hospital between January 1, 2021, and December 31,
2021. Data were presented as mean + standard deviation or median (interquartile range). Risk
factors associated with respiratory failure in CAP patients were analyzed using multivariate
logistic regression analysis.

Results: A total of 231 patients were included in the study, with 58.4% being male. The average
age was 64.9 + 19.2 years. The incidence of respiratory failure in CAP patients was 16.9%.
The risk factors significantly associated with respiratory failure were: history of cerebrovascular
disease (CVD) (adjusted OR = 3.51; 95% Cl: 1.02-12.13; p = 0.047), respiratory rate (RR) > 30 bpm
(adjusted OR = 3.46; 95% Cl: 1.60-7.48; p = 0.002), oxygen saturation < 90% (adjusted OR = 7.43;
95% Cl: 3.08-17.96; p = 0.001), radiographic evidence of pneumonia involving more than two
lobes (adjusted OR = 3.40; 95% Cl: 1.50-7.72; p = 0.003), and septic shock (adjusted OR = 9.17,
95% Cl: 2.06-40.83; p = 0.004).

Conclusion: The significant risk factors for acute respiratory failure in patients with community-
acquired pneumonia were CVD, RR = 30 bpm, oxygen saturation < 90%, multilobar involvement
on chest radiographs, and septic shock.

Keywords: Pneumonia CAP; Community-Acquired Pneumonia; Acute Respiratory failure.
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madungladuvallufinefnderurinneilnsadinnuonnosdeny

nan1sAne: 1413983383y 231 AU (nAwe 58.4%) 91g1ds 64.9 + 19.2 T SnsinsiAnsyuy
meladumadlufinelsavenfndoyumy 16.9% Jadoidesiidinaromafinszuumadumeladumarly
pliﬂaaimﬂamﬁm%asqmu Ao lsAraeniaon (adjusted OR = 3.51; 95%CI 1.02-12.13; p = 0.047), 8031
Asmglauinnia 30 ﬂ%ﬂ@i@ﬂ?ﬁ (adjusted OR = 3.46; 95%C| 1.60-7.48; p = 0.002), syauanngLauly
\dentiounin 90% (adjusted OR = 7.43; 95%Cl 3.08-17.96; p = 0.000), UsafAiou1nnin 2 nauain
AmSeANs299n (adjusted OR = 3.40; 95%CI 1.50-7.72; p = 0.003) waziln1rzdonainnisinige
(adjusted OR = 9.17; 95%Cl 2.06-40.83; p = 0.004)

a3U: Yaduidesiifaroniifnssuumaduneladuvadlufinelsavenindosusu fe lsanaonien
auos Sasn1amsla 30 afadewit srdueendiauludentiosndt 90% venfndeuinnit 2 nduan
awsdnssen waedinnzdenannsiioide

[

Aandny: lsavanine; lsadonfneyuay; seuumaiumeladumad
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unin

U’e)mﬁml,%’ejﬁqwnu (Community-Acquired
Pneumonia, CAP) fineugin1s3tiademedennis
LarenIsuansivedaenisindeniaiumela
dauane Usenaumigen1seg1eties 3 Tu 5 ve
soludl Ao 14 lendolofiauns wiles loudu
NUNDNULAZATIVI NN USNYE Consolidation
sign 138 Crackle sign iinlussasiianluiiiu 2
FUanvh Srufunusesvdotutiwniindull
Tunn$sdnsasen lsavonfndoguvuliity
mmﬁwamﬁm%aiuﬁﬂwﬁLﬁﬁmmaaaﬂmﬂ
Tsaweruianielu 3 Uan% wazfUaend

[y |

AliAufuUNNToITULSY Laun dUheRnaeetled

Y 9

€

' aa 2 oA a a o w aa
NU28NLN1IZLALADATIINILASHANN WU

e

ArUTFINEadanv1? ﬁﬂaaﬁlﬁ%’umiﬂqﬂ
dglunsepnvisevgnaeeivig!?

Uamﬁm%mﬁummamﬁmL%@ﬁﬁﬂé’cy
ngrudeyad1seiadsanieszuiningl neg
FEUIAINGT NTUAIUANLIA NTENTIEATITUAY
A, 2563° nuirdsewalnedifvasdenfinio
196,665 518 Andudns1vay 300.61 Aalau
Uszng WUlUWARIBLINNIUNARQYY §R5IN1T
meaInUanfnite 49.64 AeuauUsENg d1mU
FinuszuasiusnusasisUonfndeuas
Sns1msmeainUeniinide 407.29 way 53.69
Aouaulszng SanuitdnneulsasnIulisns
Mstheondadonazsnsinisaieainonin
L%ammﬁqm Ao 569.21 Lay 81.69 Rauay
Y3893

N8y AVBILTINYIUIAUIALNIY
wu*jmaﬂamﬁﬁmﬂummmaqmwamLfgaiu
nsualdennarn1izdenainnisinide uay
é’mwmilﬁagfﬁmﬁga Immawwﬂuﬁﬂ’wﬁﬁizw

PUAUMETIAUMAT NITENINYDUNNUAIY

Tng) 1un nmeindelunssuaifonsunsuas
Jon szvumaiumeledumaiiifoangsnis
melasenisldviotiemelanazldiedetae
mela

nnsfnwlusissena wundade
FosiiliAnUanfinde Tdud engunnd 65
9 TsnvangaiuiFess lsaladuvan lsanaon
LHenaNad L3AwmIIu A1EnnlaguInig 13
gUYMININNTT 20 3usiefu nshNgs weed

07 yardaduiduaninase

UsgiRUanfniye

1%
A

srvunmaiumeladumatlugUisUeniniie
yuwu Iiun 01gunnds 50 U lsadeniieds
lsaala® daunsfnenlulseimelneg wuindade
Afnasesruumaiumeladumadlduinngld,
nzFladuiy, anududueseondiaulu
Aoasn, nmgihladuiadimssiadunas, i
nMsviuredlafianas waznmdadnsisennu
508H103UNUIONINNTINTBWINAU 2 nAulen
vonsnuiiludendetulen’ waztiadeidusd
fnasionindeTinvesiihedeninioyury Ae
amzindelunszuadon nzdensinnisin
o szuumadiumeladuimen wazn1sdisne
Tulefydaususniu’
TunsAneiseddniuiiednudedod
HasianIsiinsruunsaumelanumallugUie
Jamfndoyuruiiiiniunissnuunungdasly
Tsmenavisazniy gatulenfndoyumui
LilfiAnannnisinidelain-19 Fadudymn
d1fyvedlsmeruiavisasniuiiiensede
Funneng uazinnugihefitedoidesgaly
nsiAaszuunItAumgladualegslndta
etestunisinssuumadumeladumnadly

HUrelonmndayuvusioly
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[

ngUszasA
A e o A PR ] a
WoAnew U8 @eaniluananisenn
srvumshumeglasumailuguisUeniniie
YUY
ac =
A5n15ANw
a o <3 = a v a
JULUUNITITULTUNITANYITTYLYY
nisuurgounas lneuszvinsildmuneneyUae
nfiony > 18 Vildsunmsitaduiludanfiote
d‘ Y % Vo
guyunidrTumsinwwuudtiglululsaneuna
UNNASNIUAILATUN 1 UNSIAY 2564 D9 31
Suaau 2564 doyarlossiuainnisiivadnl
2562 - 2563 wuindgUieUonfnlyoyuunil
sruumeladuvan 181 518 AngUlelendia
Weguwy 1,010 318 Andudhsdiusesas 17.9
WetnteyasindnunAuInIuInfieg1alag
AU 2-sides type-1 error () = 0.05 LazAN
AuAIaAdauneausula (d) 0.05 laaun
AIDYINNUY 226 51
¢ o/ = Y a v o .
nagiAnLaang3iuIde/eaaliag (Inclusion
criteria)
1.9 = 18 1
2. g unissnwinuugUaglud
lpsunmsidadeindulenfndegusu Ineende
WNUNNNSINIRE AT
2.1 191N15LaL8INITHANIYDINIT
= dil a 1 1 1 v v
Ananiaaugladiuans sgnetse 3 Tu 5 99
Taun T4 lefiaunzuselownss veuwniles le
Wunihen wiens1anu Consolidation sign #38
Crackles
2.2 oansiindulaiiy 2 da
2.3 AMNSIE@NI AN UUUEIV1IN

\Anaulusl (New pulmonary infiltration)

\NAIIN1SANEANE3INITL/2d188iAT
(Exclusion criteria)

1. fUaeflFFunisdeianielyfnun
Tsameuadu ieftefldufiasnissn

2. flhefildsumsitadeduleniaie
lulsangruna wsedlldnaeainusulsameuia
1nnn 48 $1las viderdulenfnderiduiusiy
ldvietiemela

3. flhefildsumsitadeduleniaide
fidissmieeenanlsseunaliiiu 3 §Unnsi

4. flhefildsumsitadeduleniade
figRdufuunnsosguuss 1iun fUaefado
wvled fUaeiiiinzidiadenynialnsilas
Fhefiiinmzusmnndaidenun fuaedlasu
nsUanaelunszgnuselgnaneedeae

5. flhefildsumsitadeduleniaide
fiAnnmshndelain 19
Wuswuazdiasevideya

1. M9I38981TundanH U150y
INAULNTIUNINTITETUAY

va o ¥

2. fAfesausandoyadiisvoninide
guyuiiihiumsnwuuugtaelululsmetuia
UI9AENIY AINATUA 1 uns1AL 2564 F 31
Sunax 2564 nnvszilsuadbuluutuinnis
Audoya Usznoudae e ang daugs dndn
fylluianie Eastern Co-operation Oncology
Group (ECOG) Performance Status 13aUsza162
Uszfﬁmauauiﬁqwmmaﬂ%’jqa"]qm UsgInnig
Fndoszuumadunela maquw? 5PET
srozina1suiionn1s 81 1uareINITLANS
MII939NTE FYYIUTNLINTU AULTUTY
pondlaulatsiia wan wdsdnsisen Hansam
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3. fIuAnReni U e UsnfndeyaTw
SumssnwuugUaglululsmenuiauisagniy
MILnNaeAREeNY31NITY wazliiinaeinis

VA o

4. fATeiteyaiusinsIuldainuuy

[

Tuiinnisiiudeya udwsizinisads lneld
lUsunsy SPSS Tunsiiasigiideyaaifiigs
W358 (Descriptive statistic) dvsutoyaviln
\Wangu (Categorical data) azgnuaninailu
uULarSovay LagiinsSeuigusening

1 ¥

ngun1e Chi-square test 1miudayavila
siollos (Continuous data) tiausidudiade
nazAndsULINnsEIY MsWTsufisusEning
nau A¥ld Mann-Whitney test afi@ddenann

Wisuiieulaeld Chi-square test %30 Fisher’s

A1519% 1 %aagaﬁﬂﬂmamﬁﬂw

= 1

exact test LagnaA1 p-value Honin 0.05 10u

o w a

Hod Ay n19ada waziAsizvisenie Multiple

logistic regression 18R 95% Confidence interval
ldaseu 1 foindidvdden1ana
MIANEILANIUNITUTORINABE TN
9385550n19998TuAulsaneIuIaUNEENIY
iauiilususes 2568/2 COA
NANIIANYN
Hoyailuvasiae
15T 1 wansdeyariluvesiioe
fifflhedwu 231 au Torgwads 64.9 « 19.2 1
WAYIET1UIU 135 518 (58.4%) HUdeilsA
Used187 74.5% drulngaziilsausedrdndu
Tsneuduladings Tsadau lsavangaiuEods

AL lSALUNAINY

aszuumaiunigladauwvan

ldiaszuumaiunieladuwan

fawls . . p-value
(377U, %) (377U, %)

v (L) 83 148

ogads @) 69 (51-83) 67 (52-79) 0.240
- 91931 65 T 46 (55.4) 82 (55.4) 0.998
LNFIYE 55(66.3) 80 (54.1) 0.068
frytiananig (kg/m?) 20.8 (17.9-24.3) 21.8 (18.0-24.6) 0.722
-< 185 23 (27.7) 43 (29.1) 0.976
- 18.5-22.9 28 (33.7) 47 (31.8) 0.215
-23-24.9 25 (30.1) 59 (41.3) 0.222
->25 16 (19.3) 34 (23.0) 0.649
T3ALUIMIU 20 (24.1) 26 (17.6) 0.235
lsaruiuladings 45 (54.2) 71 (48.0) 0.365
15Aeu 16 (19.3) 34 (23.0) 0.649
Tsavengafiuioss 17 (20.5) 30 (20.3) 0.970
TsAnauiin 2(2.0) 4.(2.7) 0.892
Tspaonaulianes 1(1.2) 4(2.7) 0.406
TsAvaonidonila 5(6.0) 7(4.7) 0.682
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M19199 1 TeyanluvesUle (do)

assuumatumgladuwan  linassuumaiunieladuman

fawls . . p-value
(A1UU, %) (@1U, %)
Tsmialadunad 11 (13.3) 6 (4.1) 0.010
lsAraanLdanaNDa 11 (13.3) 7(a.7) 0.020
TsalniFess 14 (16.9) 15 (10.1) 0.165
seladedszesd 3 11 (13.3) 8 (5.4) 0.037
- TsrlaSedaszesd a 1(1.2) 2(1.49) 0.924
Tselndediszesd 5 2(2.4) 5 (3.4) 0.668
TsAfuwds 4 (4.8) 3(2.0) 0.237
T3PS 5 (6.0) 8 (5.4) 0.848
ASgUYYS 23 (21.7) 51 (34.5) 0.294
msﬁuqiﬁ 4 (4.8) 11(7.4) 0.416
JUsviRuaulsmeuianiglu
u 11 (13.3) 23 (15.5) 0.634
3 fou
fseiansAnidossuumadiu
13 (15.7) 15(10.1) 0.219
mela
ECOG performance status > 2 14 (16.9) 27 (18.2) 0.792
FryeyrauTn
9aunniinIy, W55 (IQR), B4
» 37.1 (36.5-38.0) 37.3 (36.6-38.4) 0.528
\walyd
s, dsegu (IQR), asound 119 (102-130) 100 (86-118) 0.000
dnsin1snnela, dsegu (IQR),
P 32 (24-36) 24 (20-28) 0.000
ASIRaUN
ANuGulandalndn, dsegiu
142 (116-172) 136 (119-157) 0.190
(IQR), mmHg
anunulafinlawaalnan,
. 81 (66-100) 76 (64-88) 0.003
15931U (IQR), mmHg
manusulainads (Mean
arterial pressure, MAP), 102 (85-121) 94 (82-111) 0.018
587U (IQR), mmHg
sesvpandauluiion,
90 (80-94) 96 (93-98) 0.000

15837U (IQR), %
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M19199 1 Toyanluvesiie (do)

assuunahunglaguwian

ldiaszuumaiuneladuwian

fawls . . p-value
@1UWY, %) RI1UWY, %)
HanTIIN R URNS
syaudlulnadu (gm/dL) 12.2 (9.4-13.8) 12.2 (10.0-13.5) 0.290
AMULVUTUVDAEDALAT (%) 36 (29-41) 37 (31-40) 0.813
Wiadenu1 (celVmm?) 10,430 10,845
0.873
(7,180-15,350) (7,538-15,093)
wn3aden (cel/mm?) 262,000 259,500
0.856
(181,000-342,000) (195,500-361,500)
sgaululasiauainansyisely
" 20 (12-27) 15 (11-23) 0.625
e (me/dL)
seaupsioftiuluion
1.11 (0.83-1.63) 0.93 (0.74-1.22) 0.968
(mg/dL)
dns1NsnIeaedln
5 58.4 (37.8-87.0) 77.6 (47.1-99.3) 0.006
(MY/min/1.73 m?)
seaulgipodludon
137 (132-141) 135 (132-138) 0.051
(mmol/L)
seaulnunadeuludon
4.1 (3.6-4.5) 3.9 (3.5-4.2) 0.025
(mmol/L)
sesumanlsnludan
102 (96-106) 101 (97-104) 0.211
(mmol/L)
sesuluansuaiunluien
24 (21.0-27) 26 (22-29) 0.019

(mmol/L)

Tunguivasveafndeguruiifssuy
madumeladumailazfidnwasuisussnnsd
wananaiuegalidedAynadfnannguiUig
Flaidszuumaiumeladuman Toun Tsamale
AW (13.3%, 4.1%, p = 0.010), lsAviaenid onewes
(13.3%, 4.7%, p=0.020), lsnlmi3oSeszasil 3
(13.3%, 5.4%, p = 0.037), TWa3 (ASeAoUIT)
(119, 100, p = 0.000), en5INTNELA (ASareuni)

(32, 24, p = 0.000), ANuAulainlaledlndn

(mmHg) (81, 76, p = 0.003), AusulafinLade
(mmHg) (102, 94, p = 0.018), szRvsenTLauludon
(%) (90, 96, p = 0.000), MTIN15AT89VD LA
(€GFR) (m/min/1.73 m?) (58.4, 77.6, p = 0.006),
sgaulnuna@sululdsn (mmol/L) (4.1, 3.9,
p = 0.025) uagsyaulumsuaiusludon (mmol/L)
(24, 26, p = 0.019) dau%’auﬂaﬁl’ﬂﬂﬁm Tugae

o w

e 2 nquliifiannuwansiteiuegne dduddgy

o

VANGAL
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M19199 2 wansladeidinasionsiinseuumadumeladumailugUlsvonfneyusy

nassuumaiy  liassuuniahiu

ouls uja”hé’umm vz'm‘la)é'umm Odd ratio ovalue
(37u2U = 83) (U = 148) (95% CI)
31U (%) 91U (%)

218 > 65 ¥ 46 (55.4) 82 (55.4) 1.00 (0.58-1.72) 0.998
LAY 55 (66.3) 80 (54.1) 1.67 (0.96-2.92) 0.710
15AL UMY 20 (24.1) 26 (17.6) 1.49 (0.77-2.88) 0.233
lspAnuauladings 45 (54.2) 71(48.0) 1.28 (0.75-2.20) 0.362
159U 16 (19.3) 34 (23.0) 0.86 (0.44-1.68) 0.648
dhmiianinnesi

o 5 23 (27.7) 43 (29.1) 1.01 (0.55-1.85) 0.976
(Aidunanie < 18.5 kg/m”)
Tsavengaiuizess 17 (20.5) 30 (20.3) 101(0.52-197)  0.969
T3Arauiin 2(2.4) 4(2.7) 0.89 (0.16-4.96) 0.893
Tspvaonaulianes 1(1.2) 4(2.7) 0.44 (0.05-3.99) 0.453
IsAvaendonitila 5 (6.0) 7(4.7) 1.29 (0.40-4.20) 0.671
Tsalaauimad 11 (13.4) 6 (4.1) 3.62 (1.29-10.17) 0.010
lsAvianaanaues 11 (13.4) 7(4.7) 3.08 (1.14-8.28) 0.020
Tselnnededs 14 (16.9) 15 (10.1) 1.80 (0.82-3.94) 0.138
TsalnZeteszesii 3 11 (13.4) 8(5.4) 2.67(1.0-6.941) 0.037
Tsaln3osusveyii 4 1(1.2) 2(1.4) 0.89 (0.08-9.97) 0.925
Tselndesiszesil 5 2(2.4) 5 (3.9) 0.71(0.133.72)  0.680
Tspfuuda 4(4.8) 3(2.0) 2.45(0.53-11.21) 0.235
lsPuziSe 5(6.0) 8 (5.4) 1.12 (0.36-3.55) 0.845
fiuse Rguyvd 23 (27.7) 51 (34.5) 0.73 (0.41-131) 0292
IEPPCOHEEY 4 (4.8) 11 (7.4) 0.63(0.19-205)  0.439
fusgTRusulsanenuianiglu 90 Ju 11 (13.3) 23 (15.5) 0.83 (0.38-1.80) 0.638
fiuszYameindelulen 13 (15.7) 15 (10.1) 1.65 (0.74-3.65) 0.217
ECOG performance status > 2 14 (16.9) 27 (18.2) 0.91 (0.45-1.85) 0.793
szeznadauasuilonnis unndn

48 ‘?IIJ'JIJN 33 (39.8) 69 (46.6) 0.76 (0.44-1.30) 0.314
finnzdndelunszuadensaudae

. 75 (90.4) 94 (63.5) 5.39 (2.42-12.01) 0.000

YULWINTU
finmrdenannsinde 18 (21.7) 3(2.0) 13.39 (3.81-47.04) 0.000
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M19199 2 wansladeiiinasonsiinssuumadumeladumailugUisvoninaeyusy ()

nassuumaiy ldiiassuuniaiiu

. weladuiman meladuiman Odd ratio
AuUs . . p-value
(31U = 83) (R7uU7U = 148) (95% CI)
U (%) U (%)
SLTRTRTaYEN
PUNHINNY < 36 °C 5(6.0) 7(4.7) 1.29 (0.40-4.20) 0.671
gaunninieg > 38 °c 20 (24.1) 46 (31.1) 0.73(0.39-1.34) 0.307
Inas > 125 ﬂ%ﬂﬁi@u’]ﬁ 32 (38.6) 25(16.9) 3.21 (1.73-5.97) 0.000
Sasinsmela > 30 adsdeunii 51 (61.4) 33 (22.3) 5.73 (3.18-10.35) 0.000
Anuaulaiedaladn < 90 mmHg 5 (6.0) 5(3.4) 1.88 (0.53-6.70) 0.322
Anusuladinlawaalnan
13 (15.7) 24 (16.2) 0.99 (0.47-2.06) 0.974
< 60 mmHg
ausuladiniade (Mean arterial
6 (7.2) 3(2.0) 3.87 (0.94-15.90) 0.045
pressure, MAP) < 65 mmHg
seaupanTLauluion < 90% 37 (44.6) 11 (7.4) 10.24 (4.83-21.74) 0.000
HaNTIMIDIUURNS
Jandmieu1nnit 2 navlenain
. - 39 (47.0) 20 (13.5) 5.67 (3.00-10.74) 0.000
ANTIENTION
fihludeviuonanamsdnen 5(6.0) 5(3.4) 1.83(0.52-6.53) 0343
AT UTDUADALAT < 30% 22 (26.5) 35 (23.6) 1.16 (0.63-2.16) 0.629
Wadenun < 4,000 cel/mm? 4(4.8) 4(2.7) 1.82 (0.44-7.49) 0.399
Windanv1n >12,000 cel/mm? 35 (42.2) 62 (41.9) 1.01 (0.59-1.74) 0.967
Wn3ALEeR < 100,000 cell/mm? 5(6.0) 5(3.4) 1.83 (0.52-6.53) 0.343
seuthaaludeon <70 mg/dL 4(4.8) 1(0.7) 5.78 (0.63-52.79) 0.080
svuthaaluden > 250 me/dL 5 (6.0) 9(6.1) 0.75(024-2.30)  0.626
sgavlulasiauananseiselubon
43 (51.8) 49 (33.1) 2.11(1.21-3.66) 0.008
> 20 mg/dL
seaulapenluden < 130 mmol/L 11 (13.3) 24 (16.2) 0.78 (0.36-1.69) 0.530
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a a ¢ a . . . a a v aa |
M151971 3 NMFIATITEANANABBLTING (multiple regression analysis) W3suifisuladeiiinasonts

AnszuumaiumgladuvailugUisensndoyu

Odd ratio 95% ClI p-value
l3AvaDALaDnEaLDY 3.51 1.02-12.13 0.047
Sasmsmela > 30 adwiound 3.46 1.60-7.48 0.002
seauoandlauluden < 90 % 7.43 3.08-17.96 0.000
ﬂamamﬁj@mﬂﬂdw 2 ndvdonannnsidnsisen 3.40 1.50-7.72 0.003
finmzdonanmsinde 9.17 2.06-40.83 0.004

*Jadeauininun Adjusted fis nazsnladuvan, lnesesszesi 3, snsinisiauvewnla > 125 aswweuld, dn1e

Anwelunsvuaiion uazsyaululasiauainaisgSeludon » 20 me/dL

910015799 3 nudadedsefifinane
nsinszuumaaumglagumnallugUisven
Anudoyuuu fio lsanaonidonanss daudes
Windu 351 W1 (95%CI 1.02-12.13, p = 0.047),
snsinnsmela > 30 ASaeundt fanuides
a1y 3.46 11 (95%CI 1.60-7.48, p = 0.002),
seauoandiauludentiosndt 90% darudes
Wadu 7.43 (95%C 3.08-17.96, p = 0.000),
Jondadaunni 2 navainnmdsdnsasent
AMULEBRLT Y 3.40 117 (95%CI 1.50-7.72,
p = 0.003) LLazﬁﬂnmdjaﬂmm'ﬁam%a 1A
o diiutu 9.17 i1 (95%Cl 2.06-40.83, p =
0.004)

F150d
mﬁ%’mﬂuﬁlﬂumsﬁﬂmLﬁ'mﬁurﬁﬂawaﬂa@
Fogusuidriunisfnuiuaungdasly

a

lsangutau1sasnu Janinuseaiupstus
I 4 a dy A M Y a a dy
datulondneyuyunlilaiinainnisiniie
1ATA-19 NaNITANYINUIIENTINITAANIE
sruumaiumeglasumatlugUisUeniiniie
YuyuIegaz 16.9 InalfgsiunsAnwdunnuii
dnsMsiinszuunmgladumvalegsenineieay

8.1-34>1h12

10

nan1sAnwaNITeatuinuinte s desitiing
AON1SNATEUUNILAUMIETlaaLLEaT AD SEAU
sendauluidentosnin 90% Saruids ity
7.43 1911 nenuvessruurafuigladuman
1NN159198NTLAY (Hypoxemic respiratory
failure type 1) Aan1IgszuUNIAURIela
dumanfifisziusandauludenuns (Pa02) i
anastiounin 60 ua.Usev Fellany duiusiu
sysupanduludendidesnin 92% Uendnide
Kl iinn1nzdlda1nnaln Intrapulmonary
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Abstract

Background: Hypokalemia is a common electrolyte disturbance among patients undergoing
continuous ambulatory peritoneal dialysis (CAPD), and is associated with adverse clinical
outcomes including malnutrition, catheter malfunction, peritonitis, and increased hospitalization.
However, data on its incidence and contributing factors among Thai CAPD patients remain
limited.

Objective: To determine the incidence of hypokalemia and identify associated clinical and
dialysis-related factors among CAPD patients at Hua-Hin Hospital, Prachuap Khiri Khan Province,
Thailand.

Methods: This retrospective analytic study reviewed medical records of 124 end-stage renal
disease (ESRD) patients who received CAPD at Hua-Hin Hospital between January 2019 and
December 2024. Demographic data, comorbidities, dialysis prescriptions, laboratory parameters,
medications, and clinical complications were analyzed. Hypokalemia was defined as serum
potassium < 3.5 mEg/L. Statistical analyses included chi-square test, t-test, and multiple logistic
regression.

Results: The incidence of hypokalemia among CAPD patients was 36.3%. Most cases (84.4%)
presented with mild to moderate hypokalemia (serum potassium 2.5-3.5 mEg/L), while 15.6%
had severe hypokalemia (< 2.5mEg/L). Factors significantly associated with hypokalemia
included presence of diabetes mellitus (P = 0.004), lower serum albumin (P = 0.001), reduced
serum magnesium (p = 0.030), and decreased serum bicarbonate (P = 0.010). Higher peritoneal
ultrafiltration volume and certain dialysis prescriptions were also correlated. However, use of
diuretics, RAAS inhibitors, insulin, or alkali therapy showed no significant associations.
Hypokalemia was significantly associated with increased rates of malnutrition (p < 0.001),
catheter malfunction (p = 0.007), peritonitis (p = 0.012), and hospitalization (p = 0.005). Mortality
was higher in the hypokalemia group (22.2% vs. 11.4%) though not statistically significant.
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Conclusion: Hypokalemia is prevalent among CAPD patients and is associated with both clinical
and dialysis-related complications. Nutritional status, electrolyte balance, and dialysis prescription
should be closely monitored. Preventive strategies including early potassium supplementation
and individualized dialysis planning may reduce complications and improve patient outcomes.

Keywords: Hypokalemia; continuous ambulatory peritoneal dialysis; peritonitis
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Qmms%’mm (Prescription and 0.27
glucose exposure), n(%)
1.5% Dextrose 2L*4 cycles 41 (91.11) 73(92.41)
4.25% Dextrose 2L.*1 cycle plus 4 (8.89) 6 (8.59)
1.5% Dextrose 2L.*3 cycles
NAN3NMBIUTHURNT (Laboratory
Results), (mean+SD)
szaudayiuluiden (g/dL) 2.9+0.6 3.4+0.7 <0.01
syaulnuvadenludon (mEg/L) 3.130.3 4.0+0.4 <0.01
syauluasveiusludon (mEg/L) 20.1+4.5 22.3+5.0 0.01
syaununii@eonludon (mEg/L) 2.0+0.5 2.4+0.4 0.03
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M13199 1 Jeyaiugiuvesiedtlanisetio (de)

AeTwunadeus azlnunadeuuni
AnuwazNIAaLtn (Hypokalemia) (Normokalemia) p-value
(n=45) (n=79)

ngueiililunis¥ne (Medication), n(%)

naueBULAY (Insulin Therapy) 18 (40.0) 26 (32.9) 0.34
nauendulaany (Diuretic Therapy) 38 (84.4) 68 (86.0) 0.87
NEUYIRAAS blockage 32(71.1) 56 (70.9) 0.93
nauensanlall (Alkali therapy) 36 (80.0) 37 (72.5) 0.48
38n15lun15819ln (Mode of Peritoneal 0.88
Dialysis), n(%)
Continuous Ambulatory Peritoneal

28 (62.2) 438 (60.8)

Dialysis
Automated Peritoneal Dialysis ey 316392
Ysuataanizauvaevasdioe 0.09
(Residual real function) (mL/day), n(%)

<500 37 (82.2) 51 (64.6)

>500-1,000 5(11.1) 22 (27.8)

>1,000 3(6.7) 6 (7.6)
svaziaanfianslaunniou (Dialysis 0.72
Vintage) @), n(%)

<1 12 (26.7) 16 (20.3)

>1-5 29 (64.4) 55 (69.6)

>10 4(8.9) 8 (10.1)

2. gUiAnsal
INNISANBINUIT @UANITAINITLAR
= o v v ' Y Ao
Azlnunal@euigUiganslatoriadidnuiu

Spgay 36.29 Wanasaunseaulnnadeuly

'
[J

JUrsd19lndesvieeiilszduinunadoud
(m51971 2) seAulmunaTonndsvesiiioegh
2.9+0.4 fadenillan/ans lnusesas 84.44 §
Anslnunadousiszdudntesiesliunans
(2.5-3.5 AadeAdiau/ans) wladudag
11NN7I1 3.0-3.5 Uadlonlilau/ans Sevay

53.33 Lagd1nnIN 2.5-3.0 UadLoAIau/a0s
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$ovar 31.11 vauriinzlnuna@eusiiings
(<2.5 fadtendtiaw/ans) wuludevay 15.56
Tunnsanenil ;:J{J’JaﬁﬁizﬁUIWLLmaL%amiuLﬁam
&3 (hyperkalemia; serum potassium >5.0 mEgy/L)
NUIIUIU 6 518 (508ay 4.84) agrelsiny
fUrenguiigndnoglungu Normokalemia
desanlallsifungudimunsveanisiiases
Azlnunadeusy wazsuiuliunnedniu
MTIATIEATaEdRLend1an el ladfinnsdn
ponfUrofifiszdulnunalfougioanann
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IneUaedndagesiosninmslnuvades
fn NUllSeear 30.65 (38 1N 124 579) WS UnsiEsy
Inuna@ey druunntasunisasulnknaidoy

USuay 20-40 fademikau/du (5euay 73.68)

TosnanduuSuiu 20 Tadeaiiau/Ju
(Govay 13.16) wazUsuas 40 UadweAInau/u
(5081855.26) UanaNTA 2 518 (398 5.26) N

Tasuludsunas >80 fadtemitau/du

o o = = N v \ v a a a av vo
A1919N 2 Sx(ﬂ‘UT‘WLL‘VlaL%EJ&JML@@WUENQJ}UOEJm\‘ilmmx‘I‘sUENVI’eNLLaz‘lJimmI‘WLLVIﬁLﬂIEJiJLﬁiiJWI@SU

(Potassium Intake)*

fUeiifianazTnumaideunn (n=45 (
seaulnunadeuluidan (mEg/L), n(%)
<2.5 mEg/L 7 (15.56)
2.51-3.00 mEg/L 14 (31.11)
3.01-3.49 mEg/L 24 (53.33)
Unalnunadeas3uiilddu (mEg/day), n(%) 38 (30.65)
20 mEg/day 28 (73.68)
40 mEg/day 5(13.16)
60 mEg/day 3(7.89)
80 mEg/day 2 (5.26)

*Potassium intake TumsamaneisUSunalwunadeniasuilasunigen (Oral potassium supplementation) aisau

USunaulnunadenaine1ms wagldldaeyiou Total potassium intake Miaviuaveiie

*n153nseaulnunadonlunisned 2 fsananAsedulnwa@euiingainsianuluusassenantiswiadnw

(Lowest recorded serum potassium level) liteananug1douinminsiaateasslugdieeise?

MNMFATEveyaludunEunIngau
lugUigdnelndoaiaananun 124 518 Aeua

'
v

Sufl 1 unsan w2562 39 udl 31 §urau
WA, 2567 ANIEULNINGOUIINAITAILANY D
Viosiinananglnuwadenludens Qﬂ’;a‘ﬁ'
fnzlnunadoumiiauidsannningiaeid
Aanglnuna@euund Tuaiunisiinniig
NIAYUINT 3.688 Wineg1aliludAgyni19ada
(95%C1:1.688-8.055) wazduiusiunsifiuniny
deosdonisfianed1eladdeywn 1.776 1in
(95%Cl: 0.816-3.864) HinAULALHON1IZRA
Wolugesiios 1.957 w1 (95%Cl: 0.906-4.227)
dWuanudssaldsulunenidensiondes

Tafley 1.708 1911 (95%Cl: 0.760-3.838) il

23

8510156975 nw1tulsaneuta 1.571 111

= a a

(959%Cl: 0.751-3.284) i U §M51n15L188 3T
1.218 1911 (95%Cl: 0.472-3.141) willudima1y

URARIIAUDE AT d 1Ay Truinenay

q
Inunatdeudinungulnunal@euuns wad
RANIURNANNE$ETY (MN15199 3) dIUNS

ATIER Kaplan-Meier survival curve #u731

Aa

UNAN L INNFLFHUATDONTINTTOATING

]

[

q
1 I Ao Y] = a 1 aAw o
Inquidszaulnunadenunfiogaddedfgy

]

aa

N19af# (Logrank test, p=0.115) laadiaAn
115851UN1550ATI0 Median survival time 48.0
WFiou (95% CI 42.1-54.7) lungulnunaidens
Wiguriu 54.1 1o (95% CI 50.6-57.5) Tungu

Tnuna@esni (FUnwi 1)
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AR NWEREN  AslnunaReuund

AMzuNsNgau
(Hypokalemia) (Normokalemia) OR 95% Cl p-value
(Complications)
(n=45) (n=79)
AENNINBUINTG 3688  1.688-8.055 < 0.001*
(Malnutrition)*, n (%)
T4 25 (55.6) 20 (25.3)
Tallay 20 (44.4) 59 (74.7)
AMINURAUNAVDS 2918  1.317-6.467 0.007
d18&87u (Catheter
malfunction), n ( %)
T+ 20 (44.4) 17 (21.5)
Tallay 25 (55.6) 62 (78.5)
\oyvastiasdniay 2645 12235719  0.012
(PD-related peritonitis), n(%)
1o 31 (68.8) 36 (45.6)
Talle 14 (31.1) 43 (54.4)
nswWaesuluvaniden 1.969  0.860-4.507 0.107
(Shift Mode), n (%)
T4 15 (33.3) 16 (20.3)
Taflay 30 (66.7) 63 (77.7)
nsuaulsangIuIa 2938  1.366,6.318  0.005
(Hospitalization), n (%)
1o 30 (66.1) 32 (40.5)
Talle 15 (34.9) 47 (59.5)
mM3dedIn (Mortality), n (%) 2222 08285968  0.108
1o 10 (22.2) 9(11.4)
Talle 35 (77.8) 70 (89.6)

*Malnutrition N153adunuLNaeivee Global Leadership Initiative on Malnutrition (GLIM) laun dminanlaglils

f9la fvdunanigsnninnue warn1zLIanauietsy
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Survival Functions

1.0

0.8

Cum Survival

0.4+

0.2 Log rank test p-Value = 0.115

0.0

statushypoKnonHypok
—IThypoK
normo

= hypoK-censored
-+ normo-censored

timesmonth

AN 1 Kaplan-Meier Curve of Survival Analysis of CAPD patients

anUsewa

= V1 &’ U d' Y
Pnnsinegdislannezesiiilasuns

'
=

21911990999 NRANILNTI N YN AR TN
CAPD vu28l5A lsawgrutawiiudandn
UsuAstus 1wl w.a. 2562-2567 angUae
NIRUATLUNAUANITANEY T1UIU 124 518
wudigUiesesay 36.2 Inglnunadeun lu
Tuuiliosay 30.65 lasulninaldauasuniy
nssudsenulunsaziu Jadediuynna
WNetetudeyaauninuarlsnlszd1iives
HUrevilvAnnnglnuna@euivesUlisans
Taneroeins Tssneruramidiu luiseswedlsa
a ] a ~ s 23
WU duasenisiinn1iglninadouan®
plted1AYN19Eds willsnsiudu W A
[y a < | Y
mulafings U5 veunia 1saala uavlsavaen
= Y 1 ! v 1%
Wenaues sznuldveslungduguisdslanig
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Abstract

Background: Antimicrobial resistance is a global public health concern, including in Thailand. To
address this issue, the Antimicrobial Stewardship Program (ASP) has been implemented to
promote the rational use of antimicrobial agents. One of the strategies recommended by ASP is
the conversion of antimicrobial administration from intravenous (IV) formulations to oral
formulations, which supports appropriate antimicrobial use.

Objective: To study and evaluate clinical outcomes regarding the duration of intravenous (V)
antibiotic use, length of hospital stay, the rate of antibiotic switch from intravenous to oral
administration, 28-day hospital readmission rate, 30-day post-discharge mortality rate. total
antibiotic costs, and overall hospitalization expenses after implementing a decision-support
form to guide physicians in switching from IV to oral antibiotics in patients with community -
acquired pneumonia.

Methods: A retrospective study was conducted using medical records from U Thong Hospital.
Data were compared before and after the implementation of the switching process during the
same period (July 1 — December 31, 2023 and 2024). The study included inpatients aged 18
years and older who were diagnosed with community-acquired pneumonia, Sample size was
calculated using the G*Power analysis program totaling 62 patients in each group who met the
inclusion and exclusion criteria. Patients were divided into a group that switched to oral
antibiotics and a group that continued IV administration. The collected data were analyzed
using descriptive statistics, including frequency, percentage, and chi-square test. Data related to
duration and cost were reported as medians. The distribution of data was assessed using the
Kolmogorov-Smirnov test, which indicated non-normal distribution (p < 0.05); therefore, the

Mann-Whitney U test was used for group comparisons.
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Results: Following the implementation, the group that switched to oral antibiotics showed a
statistically significant reduction in the median duration of IV antibiotic use and hospital stay
(5 and 4 days, respectively; P = 0.026 and P = 0.022). The switching rate increased to 75.8%
from 53.2%. There were no statistically significant differences in the 28-day readmission rate and
the 30-day post-discharge mortality rate Although there was a slight increase in the median
total antibiotic cost after the implementation compared to the period before (238.8 vs. 218.8
THB; P = 0.608), the overall hospitalization expenses were lower (3,654.4 vs. 4,125.4 THB;
P=0.119).

Conclusion: The implementation of the decision-support form to facilitate switching from IV to
oral antibiotics in patients with community-acquired pneumonia helped reduce the duration of
IV antibiotic use and hospital stay, increased the switching rate, and decreased overall
hospitalization costs.

Keywords: IV-to-oral antibiotic switch; duration of IV antibiotic use; hospital length of stay; total

antibiotic cost; overall hospitalization expenses
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Abstract

Background: Open-heart surgery is a treatment option for patients with valvular heart disease;
however, it is associated with postoperative complications, prolonged stays in Cardio-vascular-
thoracic Intensive care unit (CVT ICU), and high healthcare costs. This study focused on
developing and evaluating a nursing practice guideline for patients following open-heart valve
surgery, considering perspectives of healthcare providers, patients, service quality, and
organizational outcomes.

Objective: To develop and examine the outcomes of implementing a nursing practice guideline
for patients after open-heart valve surgery.

Methods: This research employed a research and development design. Purposive sampling was
used to recruit participants, including 10 registered nurses and 30 postoperative open-heart
valve surgery patients admitted to CVT ICU. Research instruments consisted of the developed
nursing practice guideline and accompanying manual, along with outcome assessment tools.
Registered nurse data were collected using a nursing practice checklist, a nursing competency
evaluation form, a test, and a perception survey. Patient-and service-related outcomes were
assessed using clinical outcome records and patient satisfaction questionnaires. Data were
analyzed using descriptive statistics.

Results: The developed nursing practice guideline for patients with postoperative open-heart
valve surgery comprised three phases: (1) the critical phase within the first 2 hours after surgery,
(2) the critical phase from 2-24 hours postoperatively, and (3) the postoperative phase from 24
hours until CVT ICU discharge. Outcomes after implementation showed that: (1) Registered
nurses demonstrated increased knowledge and competency scores; adherence to the guideline

was 96.73%, and nurses agreed with its application (mean = 4.20, SD = 0.53). (2) patients with

ar



WRULITET

Uit 5 aduil 3 Augreu - Sunau 2568 Hua Hin Medical Journal

postoperative open-heart valve surgery reported high satisfaction (mean = 4.77, SD = 0.44).
(3) Service quality outcomes indicated no incidence of bloodstream infection, pneumonia,
atelectasis post-estuation, surgical site infection, or mortality. (4) Organizational outcomes
revealed a reduction in average CVT ICU length of stay and decreased treatment costs, with an
average saving of 35,301.4 THB per patient.

Conclusion: Implementation of the nursing practice guideline for patients following open-heart
valve surgery vyielded positive outcomes across providers, patients, service quality, and
organizational levels. Therefore, the guideline should be applied in similar clinical settings and
continuously updated to enhance the efficiency of postoperative valve surgery care.

Keywords: Open-heart valve surgery; Postoperative nursing care; Clinical Nursing practice

guidelines
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Abstract

Background: Falls are a major health concern among older adults, leading to injuries, loss of
functional ability, and reduced quality of life.

Objective: To develop and evaluate the effects of a balance rehabilitation program (BRP) on
balance performance among community-dwelling older adults at risk of falling, and to compare
their fall-related knowledge and health belief patterns before and after participating in the
developed program.

Methods: A quasi-experimental study was conducted with 80 community-dwelling older adults
aged 60 years and above who were at risk of falling. Participants were randomly assigned into
an experimental group (n = 40) and a control group (n = 40). The experimental group received
the BRP, which integrated the Health Belief Model (HBM) to enhance motivation and promote
consistent exercise behavior, while the control group received standard rehabilitation care.
Both groups participated in an 8-week intervention. Data were collected using questionnaires on
general information, fall-related knowledge, health beliefs, and balance assessments including
the Time Up and Go Test (TUGT), Five-Time Sit-to-Stand Test (FTSST), and Four-Stage Balance
Test (FSBT). Data were analyzed using ANCOVA and chi-square tests.

Results: After the intervention, the experimental group had significantly improved mean TUGT
and FTSST scores (P < 0.05), indicating enhanced balance and lower-limb muscle strength.
The proportion of older adults classified as low-risk according to the FSBT also increased
significantly (x* = 20.82, df = 6, P < 0.05). In addition, fall-related knowledge and health belief

patterns increased significantly (P < 0.05) compared to the control group.
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Conclusion: The Balance Rehabilitation Program based on the Health Belief Model is effective

in improving physical performance, strengthening health beliefs, and reducing fall risk among

older adults in the community.

Keywords: Balance rehabilitation program; older adults; falls; Health Belief Model
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andudiu usagviii 10 ada Tiasergoaniids
Aty wddanune Ju 1na1 waganiud
dnfuianssundasialy dUaid 8
3. suUszifiunanismaaas n1sUssidunanisld
EULL‘U“Uﬂﬁiﬁuwuﬂwﬁﬂﬂ’w\m’li%iﬂﬁ’; §uqm
dUnidl 8 maiuteyaszezndenismaassly
NAUAIVANKALNFUNARDY T1UIU 80 AU LAY
Audeyaainuuunaaouaiuiizesnisundy
LUUADUAINANT BFUAUAN, N15NAABY
ANNANNTALUNNTNTIIARELUUUSEEIY TUGT,
FTSST uay FSBT
NAN1539Y

1. miﬁmmgﬂLLuumiWyuvjammmw
150353 (BRP) Tuf{geengfidaruidsmnda
Tuguyu Tsawe1uransze191988u 912113

Hanudteyaniluvesidnsiunisaaes

—

UTAUUANANINAUTNYUENUTIY (818

Y 1

thotin daugs war BMI) seudnagidnianide
3 2 ndal (p > 0.05) Tnsnduaruauiiangiad

70.00 + 7.01 U ngunnasd 70.30 = 4.15 nay
AruAuiitimtniade 56.27 « 10.12 Alanu
nauNAaeY 57.12 + 10.90 Alansu naumuAwdl
dr1ugaade 155.90 + 7.66 lwufluns NauMAABA
153.05 + 7.40 wuluns ngualuaNlavilug
Aelady 23.15 + 3.72 Alanfusen1s1auns

NauNAaed 24.34 =+ 4.20 AlanSUADAITINUAT
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wansididnsunimaaesiinudnuuziiugiu
fndidsstu saiadeyaitiluduaunm wui
feansngulafinnnuuandrsfunieada (p >
0.05) luiFeslsaUszdri lnsnguaruauillse
UseddSeuay 67.5 ngunnaessiifesay 57.5,
UszTanisldenlsndess nquauausesas 55
ngunaaesiesay 47.5Usyiansldenlsanis
JEUUUTEAN NGUAIUANTREAL 15 NAUNAADS
fewaz 10, UsgdAn1seanindenie nqualuay
Fosag 60 NquNAaRITayay 50, UseiAnisun
Sflusvey 12 Woudiuun ndueuauiosas
30 nduvARpsieTaz 10, AUNEINITNEN 119
goanguagluszduuiunans nguatuAuesay
62.5 nuMnaedsesar 82.5 drudoyaiiinim

o w a

unna1seegliedAyn1eaia (p < 0.05) laun

1 [y

sEAUNIANY lnenqunaassdiulngagseeiu

Y

€

Tseufinuniesas 52.5 dunquAtunuseuay
27.5, Yseifnnshuuoanasaduinniy 1 ady/
WOU NFUAIUANTREAL 27.5 NGUVAABISoYRY
5.0, #1lgyn1nuatenl nguAIuANSoUay 67.5
ngunnansdesay 350 wagdigvinisndy
Jaaeusedaanizsn nquaiuauovas 50
nqunaanifesay 7.5 delladumaniinag
aussanImnInsaiiluggeeny daandlunisa
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M1519% 1 wan1siUTuiguAnate wazd 1 lsduninIgIuYedeny Uvin duge wag BMI sening

NANAIUANLALNANNARDY

%’agaﬁ'ﬂﬂ NENAIUAY NEUNAADY P-value
27Y (ﬂ) (Mean+SD) 70.00+£7.01 70.30+4.15 0.817
YN (nn.) 56.27+10.12 57.12+10.90 0.721
duga (wa.) 155.90+7.66 153.05+7.40 0.095
BMI 23.15+£3.72 24.34+4.20 0.183
LN GUWEJ/‘V@G (%) 10(25) / 30(75) 3 (7.5) /37(92.5) 0.067
nsfnw Uszandne/dseudnunauly 29(72.5) / 11(27.5) 19(47.5) /21(52.5) 0.016*
anunwauTa lan/ausea 14(35.0) /27(67.5) 19(47.5) /21(52.5) 0.165
Tsauseden 1/14d 27(67.5) /13(32.5) 23(57.5) /17(42.) 0.340
Asldensnwlsalsese (NCDs) 19/lslaly 22(55.0) /18(45.0) 19(47.5) /21(52.5) 0.500
nstdenlsannsssuutssam 1/lld 6(15.0) /34(85.0) 4(10.0) /36(90.0) 0.500
UsgiRniseanmasnelusyes 3 hau
J 24(60.0) /16(40.0) 20(50.0) /20(50.0) 0.340
panmasnedulsed/ldoanmdenie
Usyiauoanasedinnnit 1 asyieu
P 11(27.5) /29(72.5) 2(5.0) /38(95.0) 0.018*
f/laify
UseSAnsunga 12 iieuiisiuan
o ) 12 (30.0)/ 28(70.0) 8(10.0) /32 (80.0) 0.439
wevnay/luinennay
AMUNTINITUNAL

5(12.5)/27(67.5)/8(20.0)

nfUeY/NaUIUNAN / NAILIN

Jaymeuaneavsensuoaiu 1/1s8

Yaymmsnautaanznietaaysnil/lud

27(67.5) /13(32.5)

20(50.0) /20(50.0)

1(2.5)/33 (82.5)/6(15.0) 0.230

14(35.0) /26(65.0) 0.001*

3(7.50) /37(92.0) <0.001*

* p-value < 0.05 between groups.

2. wavoansldguuuunsiluyaussonm
nsnsadseaNsIan AT luggeenyd
Feanndy seninangumaasInaznguaIuay
dauuawé’ﬂéf%’ugﬂLLUUﬂ']ﬁy\Juvjamsmmw

wanisTsuiisuAnadsnatilily
ANNAdRU Time Up and Go Test (TUGT) ¥84
a1anadnsluszeznoukardin1snaaes lagld
MFIATIERANLUTUTIUTIH (ANCOVA) Lile
pvaunaiildiounismaasadufuyssau

HANISTIATIBANUINNDUNITNARNDY NAUAIUAY

75

HAnaduanvfu 12.99 Jui (SD = 2.98)

! a0 a ] U a a
waznguNAaslAefIamiiu 12.93 U9
(SD = 1.73) FeluiumnansiusgeddedAgnig
adf wansliiiudnvisdeanguiianssaninnis

NsadnaznIsulnaAesiulussezSudY
NEIN1TNABBINUIINGUAIVANTALRALLIAN

Wnguidy 13.50 3undt (SD = 4.33) @l

o

LANAI199INNOUNITNAABIDE LT d 1Ay NI9

o

adf (p = .852) NUIYANUINANTIANINAITNG

a o

fawaznisiauldlaasundasagnedlidedAny

o
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Tuvazfingueassdidiadenatanaay 10.99

AU (SD = 1.86) FILANAIININADUNITNAADY

[ aa

g195ded1Ayn19ad@ (p = .003) waziile

®©

WIBUEUTENINNGUNAINITNAG0I NUIINGY

Y

naaedldhantesniingualunuegelidedAgy

NEDA(p < .05) Aukanslun1s199 2

A1919% 2 nsilTeutisuiannldlunisnegeunismsssiauazn1siau (Time up and Go Test, TUGT)

lungunaasauaznguniun lagldn1sinserianuwususiusiu (ANCOVA)

nqu Swoueanading (N)  Anede (Mean)  drudsaiuuannsgiu (SD)  p-value
AuRa (baseline) 40 12.99 2.98
AIUAN (post-test) 40 13.50 4.33 442
0a93 (baseline) 40 12.93 1.73
VPans (post- test) 40 10.99 1.86 003"
53 160 12.60 3.05

* p-value < 0.05 within group. ~ p-value < 0.05 between groups.

nansIsuiisuanadsnaiildlung
nagouAunduswesnduidonn fenis
anils 5 afa (FTSST) wesenanasinsnouuasnds
nsnnaed legldnsinsgrinnuulsusiuss
(ANCOVA) tilomruauinaifeun1snaaedy
AILUTIIN NUIINBUNITNARDINGUATUANT]
Aadsanyinfu 16.55 JUNFI(SD = 5.16) uax
naunaassiiAlladsna iy 14,51 Juli
(SD = 2.50) Falsiumneineruaeafituddny wda

n1sneasInguatuAuiaadsnaninduiu

17.07 3u% (SD = 5.32) f9liwnnm19annnau
nN1snnassd il dediAgyn1eads (p = .939)
NUEAIUIIAULT I TIVInA1uL ol le

d‘ 1 = o U Q{' 1 al
Waguulasegailfuddny luvaeiingumaasad
Aadgatanawduy 13.04 U1 (SD = 1.86)
FawdvzliwanarsegeiitdedrAynielungy
(p = .362) WALDWIEUEUTENINNGUNAINTT
NARBINUIN Nunaasdldiiaitesniingu

Y & = Y aAa v

AIUAY wandlAiudaLlunan I luiuAIY

udaussvesnanuilavinauanslunsned 3

A5197 3 MaIsuifisunanildlunismaaeunisgniia 5 a3a (Five Time Sit to Stand Test, FTSST)

lunquveassiasngumiuay tngldn1sieseianuiususiusiu (ANCOVA)

ALaae (Mean)

ngx duauEdlns (N) Frudoauuannsgiu (D)  p- value
AIUAL (baseline) 40 16.55 5.156
AIUAL (post-test) 40 17.07 5.32 939
a3 (baseline) 40 14.51 2.50
A (post- test) 40 13.04 1.86 .362*
RRY 160 15.30 4.30

*p—value < 0.05 between groups. ANCOVA (analysis of covariance).
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MswFsuifisuazuuusysuALIEe sy
N1INNANINNITNAADUANAANIINTIFT (Four
Stage Balance Test: FSBT) 5¢%314nauAIUAY
LAZNAUNAAEY TN DULALNFINITNADDINYT
founsmnaesgeyianinguilszduainm
\dosdonisunduegluszduUiunaniisga lne
ngunnassdigiiegluseiuaiudssgediuay
11 A (6.9%) UALAINABIA 10 AL (6.3%)
variinguaruauifieglussfuaiudogs
17 AU (10.6%) WaTAULEDIA 5 AU (3.1%),
VRINITNARBINYI NENNAGDILTIUIULFIDE
fiflseduaudsaiuiintuain 10 Au (6.3%)

<

U 16 AU (10.0%) warduIuENiaIude g

anag91n 11 AY (6.9%) widawied 2 Ay (1.3%)
[V~ = a" a d‘ddy

wanaliAudanIsilasulaslunan1anndy

agetaau Tuvngnnguauauiinisasunlas

P & v ° vaa a' W
LNESLANUBY IWEJ"U']‘U']'U%‘VI ﬂ'l'nJLaENEjﬂLVI']ﬂ‘U
U

429N UNITNAADY (17 AU %30 10.6%) NANS

a

NAFOUNIIADRAA I Pearson’s Chi-Square
PUILAINULANAIIVDITEAUAINULELIADNNT

NNAUTTNINNFUNARDIRALNFUATUANDES

'
aaa

Hded1An1sadfnszau 0.05 (¢ = 20.82,

Y &

df = 6, p = 0.002) LLam"meudngqumi

PN

NUNAUTIDNINNITNTIFILNATIANTEAUAIY

&

a 1 v ¥

\dessionisunauvesdaeenglungunaasdla

'
o o aa o a

9819t AYN19EDR AIR1T199 4

A15199 4 N5UTeuiBuAzLUYAIINLEEIlUNITVNANINNITNARBUANAANIINTIFD (Four Stage

Balance Test: FSBT) lussenauvnnnedlagsseenanasd Yainguaiuay NauNAanILas

ngu
SEAUAULEYS
. AUAL AUAL NAABY NAABY 33
(Fall risk level) : :
(baseline) (post-test) (baseline)  (post- test)
(9‘1;'1 n (%) 5(3.1%) 8 (5.0%) 10 (6.3%) 16 (10.0%) 39 (24.4%)
J1unang n (%) 18 (11.3%) 15 (9.4 %) 19 (11.9%) 22 (13.8%) 74 (46.3%)
&9 n (%) 17 (10.6%) 17 (10.6%) 11 (6.9%) 2(1.3%) 47 (29.4%)
394 n (%) 40 (25.0%) 40 (25.0%) 40 (25.0%) 40 (25.0%) 160 (100.0%)

Pearson Chi-Square = 20.82, df = 6, P-value = 0.002, Contingency coefficient = 0.339

3. HANSIUTEUIEUAZLUUAIINFLTES WinTULTY 9.43 (SD = 1.69) e likmna1931n

o w

NIUNAUVBILEIDTY TENINFUATUANUALNE neunaastagalidedrAyni1ada (p = .489)

'
a =

naaes lneldn1simsenainuwlsusiusiy luvgnquneassdiinaduaviuuanuiiiuay

= v A

Ju 11.73 (SD = 1.69) Fveglusiviuazganin

Y

(Analysis of Covariance, ANCOVA) Wu11n8u

o w aa

N131AA09 NaUAIUANTARREAZLULAINS

Wiy 8.83(SD = 2.18) uavnguvnnaesiiAliaie

Wiy 9.95 (SD = 1.95) aegluszAuuunans
a v

uwazliumnasiueg9lidud1Agyn19ada naeng

NARBINUIN NFUAIUANIAAGYAZIUUAINS

7

1 I a v
naunAassagelitedAynieada (p < .001)
wazlil oI U UTENINNEUNAIN1TNAA DY

WUIINGUNARDIHALUUUAIINTEINIINGY

Y [

AIvANBENETdAYNEEH (p < .05) AR

<

Tumns9i 5
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M13799 5 Han1sieuiiguasiuuauiisesnsvnduvedaseiglunaunaasawaznguaiuaulagly

A15ATIENAULUTUTIUTIN (ANCOVA)

. FUIUDIEELAT Aledy zi'aw,ﬁmwummgw . Y
nau P-value  T¥AUAINS
(N) (Mean) (SD)
AIUAL (baseline) 40 8.83 2.18 Uunang
AIUAL (post-test) 40 9.43 1.69 489 Uunang
naaes (baseline) 40 9.95 1.95 Uunang
NAADY (post-test) 40 11.73 1.69 000" A
3 160 9.98 2.16

* P-value < 0.05 within group. “P-value < 0.05 between groups. ANCOVA (analysis of covariance)

nannsIsuLfisuazLuLALT oY nauAIuANdALRdsAzLLUANITaFugUATH
guamluiFeansiuinundss mnuguLss A3 WU 63.27 (SD = 3.36) iuBuidntasann
Suiuselewd wavnisuiauassavesnisvnay Aounaaes wiliunnssiuegraldediAgnig
Tugeengseninangumivauuazngunaae g add (p = 852) luvuziingunnassildade
1n1531A51891AU KU TUTIUTIN (ANCOVA) pziuuAdeduguaminiuu 6598
wuiAeunN1IMAaes nguMUALiA A ALY (SD = 3.78) Fageninounisnnassegiad
AT BAUATATNIYNAY 62.55 (SD = 4.49) Ued1Agyn19ada (p < .001) uargeninngy
LazngunaassdAldsinifiu 62.33 (SD = AIUANVFINITNAGBIRE1liTed Ay n1eaiia
4.39) ogflusedu “” Veaoenguuagliunandng (p < .05) Fauandlumsnedl 6

AUty d1AYNINEDR NHIN1TNABBINUIN

M13199 6 HANTSIUSBUIBUAZLULAINT A UAYAINVBE AR Y Tunduvnasakaznguatuaulagly

A5 ATITINAULUTUTIUTI (ANCOVA)

. IuueEAlAT Aade &hwfimmummgm . -
QY P-value  FAUAIULYD

(N) (Mean) (SD)

AIUAL (baseline) 40 62.55 4.49 A

AIUAN (post-test) 40 63.27 3.36 852 A

nAavd (baseline) 40 62.33 4.39 A

NAADY (post-test) 40 65.98 3.78 000" Aun

39 160 63.53 4.23

* P-value < 0.05 within group. “P-value < 0.05 between groups. ANCOVA (analysis of covariance).
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aAuTENa

1. ﬁmmgﬂLLUUﬂ’]ﬁu\Iuw“amiamWﬂﬁ
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Abstract
Background: Development of food sanitation canteen model in hospital to improve the quality
of canteen to be clean, safe, meet standards and have an appropriate model.
Objective: To study of knowledge, attitude, practice and participation of food handlers in
hospital canteen, and to development of a food sanitation canteen model.
Methods: This participatory action research on the development of a model for food sanitation
canteen in 5 hospitals. The study consists of 4 phases: 1) Reviewed, analyzed, study of the
knowledge attitude practice and participation of food handlers. 2) Workshop on applying participatory
planning processes to develop standard canteen model.3) Implementation of food sanitation
canteen for developing a model and observation of practice results. 4) Evaluation of the results
and reflection to stakeholders. Follow-up period was 6 months. Study limitations included
small sample size (n = 50) and lack of control group. Data was collected using questionnaires,
interview forms, interactive workshops and observation. Analyzed using descriptive statistics and
content analysis.
Results: After implementation, the level of knowledge, attitude and practice of food handlers
were at a g¢ood level; the level of food handler participation was at its highest level. Food
handlers' practices and participation were statistically significantly (p < .01) Model development
process of food sanitation canteen: Analyze the problem, development need, operating
context, Workshop for standard canteen development plan, Implementation of food sanitation
canteen development, Observation of practice results, and Evaluate implementation and
reflection: 1. Announcement of the policy of food safety hospital and food sanitation in the
canteen. 2. The executive board gives importance and supports the operations. 3. Health check
and training for food handler. 4. Use safe water and raw materials. 5. Safe food sanitation
system. 6. Campaign for canteen cleaning. 7. There is a guideline for hygiene and food sanitation
canteen. 8. Network for food sanitation management.
Conclusions: There is an appropriate hospital food sanitation standards canteen model.

Keywords: Hospital; Food sanitation Canteen Model; Model Development
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Carambola Nephrotoxicity: Clinical Toxicology and Management
Supawiwatch Rodjanasingha, M.D., M.Sc. (Nephrology)
Hua Hin Hospital
Received: Sep 29, 2025 Revised: Nov 7, 2025 Accepted: Dec 19, 2025

Abstract

Averrhoa carambola (Star fruit) is a commonly consumed tropical fruit in Southeast Asia
and South America. Despite its nutritional benefits, several clinical and experimental studies
have demonstrated its potential to cause severe nephrotoxicity and associated neurotoxic
manifestations, particularly in individuals with impaired renal function. This article aims to
review and synthesize updated evidence regarding the pathophysiology, clinical features,
diagnosis, and management of carambola nephrotoxicity, along with practical preventive
strategies for clinicians. Recent reports (within the past five years) indicate an increasing number
of cases of acute kidney injury (AKI) following excessive or concentrated star fruit ingestion, both
in healthy individuals and patients with chronic kidney disease (CKD). The primary mechanisms
involve calcium oxalate crystal deposition within renal tubules and the accumulation of the
neurotoxin caramboxin, leading to tubular obstruction, acute tubular necrosis, and neurological
symptoms. Early recognition and early hemodialysis are key determinants for renal recovery and
improve survival. This review highlights current clinical evidence, presents a representative case
from Hua Hin Hospital and provides recommendations for early diagnosis, management, and
public health prevention to reduce avoidable morbidity and mortality from star fruit toxicity, to
increase awareness and reduce the incidence of preventable complication.

Keywords: Carambola; Acute kidney injury; Caramboxin; Clinical management

108



WRULITET

Uit 5 aduil 3 fuereu - Suinau 2568 Hua Hin Medical Journal

=

uzilasnunIzANulunesala: NuIngIwazn15aan1sn1enatn

ANITYs 15audave WU, 1.3 0183ans, 2.0, 81gsenanslsnle

q

1SaNENUIANIAU

UNAnEe
uziiles (Averrhoa carambola) Wuralindeuuslneluglinaelens fusendeddsuazewdnile
wivzdinaamidlaruinisgs willndngiuvnsediinuaznisvaassiruuinniguduiisnnuduiesels

LAz INeTTUUUsEamMduiusiu lnsanizlugUqelsalasess (Chronic Kidney Disease, CKD)

(% '
Ay 13 =)

UnANUUITngUsTaR iievumulazduaTenveyaielseandnediu we1saisivne) 91N meaain

q

ndady n1sdnn1InMzivaslaanuzlile naenIULEUsLUINIINITIANITNAR TN ANz aud sy
¢ Y] ! A N oo I A a a o
UAaININNIsenng s1eauludagdu wudr anglu 5 Yidunn d9wugiieiialanedeundu
(AKI) 3nnssulsemunzilosnniiuluniauduiulundunquidnisyihuvesiaunfivazngu CKD
Mmannglnnedeunau (Acute Kidney Injury, AKI) nalndfgaesiiv 1Ne1d99iun1sAnNENUDS

wAaBELeaNYLanluvialakaNTATALYRIANIALIUUENTU (Caramboxin) Bi0engyarassuuUseam

Y a

dwaliiinnnrendunazilonevewisln nsidadenazlinisshvimenisnenlaegasings Wuds

a

ddantsunntNveslawazsiiusnsinissendin unanuddladnauansalAneanisanguiaiiiu

v Y

Y

WealduwwimadaulfUalunsitady Snw wasdestunnzivainuniles Wisdsuadsarunseming

LAZANINIINSAANMNEWNSNYaUNANNs T ULA

[

ANEIARY: Uzileg; N1EleNNBRBUNSY; ATLSHUBNTY; N1SIANITNIARTN

v

109



Uit 5 aduil 3 fuereu - Suinau 2568

WRULITET

Hua Hin Medical Journal

unin

uzLil 99 (Averrhoa carambola) v u
walsififouuslanograunsvarsluginiaelde
ny uenidedld sutslulsamalne iesannd
sa3enoumau Ieuandu uasfinmamng

LAYuIN15a9 W Innfiuduagansiueyyadase

=

281915An13 S1891ulUYIERINAITTERINIULN
wanalmiiuin n1suslnangiosluuSunaunn
s3olugluvuihdududy enaneliifnfiuee
SpUUA1eY) Ye939ne Inannresnib “fusels
uazszuuUszam” Ssonasunseiedudedinlg!
AUUYULAZUSUNNISEIAN
TudszmalnonasUssmaiioutu
ugiflaaiingniinanldluguuuutmald ayulng
vizauslaman Tnefiauideindasaniminmie
anseaulviuluidenla nasAnwinananidaly
Juituidn efuassmauing s uifiniing
LmJLLWi'mmﬁLLwﬁfLLwémw wasidunnenis @
wualdudenarnfinaudesdunisuslaaiy
vualaglidin lnsanzlugdiilsalagoss
(Chronic Kidney Disease, CKD) fin1stuansiy
28NIINTNNYAAAL
guANIIal WAzIZUININGN
NUITLUATIILNUNSAANEIRa18RTU
31NUTITA BuLAY A3A9NT waglandu seyidn
;:Jﬂ’mﬁﬁmaz CKD ﬁmﬂmﬁmgqmﬂmﬁ@m’sz
Rwanueiles wiaguslnaesUsunaanies’
Tuvariauidlderafafivldninuslinaly
Usunauanuieluniizanadi nsanealu
ﬂizmmsw%awu;:Jﬂwﬁﬁmwlmwga%’q
(Chronic Kidney Disease, CKD) 91171 32 518
Fiinemsuseuslnnugiiles Tnedisnssondin
Sovay 87.5° ?i’miwyjﬁuaqQ’ﬂwﬁlﬁ%mamwu

I vala 1 [ a5 a 1
Jugniinnglaunnsesegnou®” nalnvesiiuse

110

IaLARNANNNNTALAUVDINANLARLT BUDDNT LA b
viole dwalimfnnisgasunazuiniivvesiieln
(Acute tubular injury) @UNEAIEUUUTEAN
\in91na15 Caramboxin FailgnsnseAuaIsy
ngm1Lu e (Glutamate receptors) # 1A LA A

= L% Gl 1 ¥
21NN5@LdN T 3elAULe

[ [ v Y

nansenuuazauIntuluntsnseving

N17¢ CKD 3N wus ol hulluy
VILTU WAz NINIRNYRANAIA bUTI9LTA L9
Aan1ssnwadt drlugaelangidsundu
(Acute Kidney Injury, AK) aeslasuniswen
LHEARNLAY LArUIT18919UN1ITANDIUIN VT8
LFuIn®

o/

AQUITAIAYDIUNAIY

s A

unarwEiingusrasdifie thiauauay
AATIERteyalieniinuaInEivanueiiles
molm (Carambola Nephrotoxicity) lnedauasigi
99AAIINFIINTINULALNANT LTI T2TNY
dran sieluszduainauarnsdldnuiadely
Usginalng ieliunmduagyaainsnienis
OEGRIER

1. Wlanalnnisiialsanaze1n1snig
AatnIINAYIBINzLaIRDle

2. FaduuazusnlsnlaneReunauan
fiwvawziladlantagniies

3. ¥an1snemdinluguielaineg
@eunduaniiwvewziileslasinga

4. Mawmnninstesiulazlimuugii
wigUaeiigrfufivusuziilesselnliog

NG EY
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nalannanwensa3snen (Pathophysiology)
1. anuduiiusala (Nephrotoxicity)!

NN BINAMUUNTUYD NTABDAYIAN
(Oxalic acid) gsunn? ilouslaadily nsneen
HANWYNANTUIENTERATIALATTURBNNS
1a ludiuslnavinasnn Tnsamediiinngle
MNeisetwdeiinnzyntn, sonvanazsINn
Auneai@euluviels nedudundn waaweuesn

Aa o &

PLan (Calcium oxalate) NilanwuzidUFULD3
InnunY (Envelope-shaped) vﬁagﬂﬁu (Needle-
shaped)® loavausuiuunnagneliie

- MsgaRuvawials (Tubular obstruction)

- MsonLEulRsunauleiale (Acute
tubular injury)

- ANSANAIYBITNTINITNTDIVB LA
(Decreased GFR)

Tugftalaiiessssosdl 4 (CKD Staged)

75l eGFR $1n31 30 mL/min/1.73m2 fla21

'
a

\Fesgesianisazauvesaanyan wiuslaa

ziaslulSunanies 1-2 nanseuluziilogly

\fiu 100 fiaddns Aanunsoiniivls vaeiigils

=

Unfaztinfiwladlouslnauinnia 5-10 Na 138
1N 500 fiadans Tnsanizlunnzuaiin?
AMSUIALIUVBIBLAAINHANDBNY AR
FadunusAuNIEUIUNITTNAUIINNITNTEH Y
Reactive oxygen species (ROS) wag Cytokine
release Fevinliiiin Acute kidney injury (AKI)®
warluuiensaienadinisyinatglaanisanlulasu

ANSSNYIBL1VIUN T
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2. anuduiiuraszuuyseam (Neurotoxicity)®
UDNIINNYINNDDNYUAALAT UL B9
Fei@ns Caramboxin 9.8 unsnoziluvia
Excitatory Hlassasn9many Phenylalanine uag
ﬁqwéﬂizﬁu Glutamate receptors (NMDA Ua¥
AMPA types) luaues n1sazauaodnsiiy
{Uae CKD Afimsduansiivesnainiisnianas
MlAAnD1N15N195TUUUSEaIN WU d@gdn
HaUN®A (intractable hiccups), duau, ¥n, #58
Tasnlunsalguuss
MRV B @R TN 37 Caramboxin
@111509U13 Blood-brain barrier 1 waglu
#U2s CKD AfanzgTide (Uremia) azflany
aunselunistuansiianasedaunn nsen
\d@em (Hemodialysis) @111507199 Caramboxin
leagnafiusyansanuasyinlie1nisniessuu
Uszamitunelulindalumdnisinm
3. M3NANEIUAY (Combined Toxicity)
fnesurunimueinisitmslauas
seUUUsTAMTINAY BaRALTANINN1IERYIN
gty « Dual-organ toxicity” fina1n
nalniaiuiusening Msaefuvislaainudnaen
PAN barNI1Tdz@UVay Caramboxin %QL‘WISJ
AUTULTIVDIBINITUALENIINITLEETINMIN
laildsunmsendensne
nalnn1siialsa
anudufiwdelnannuzilowinain

nalnndnaessensvinauIniumugun 1
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)

P

Starfruit-Induced
Nephrotoxicity

Increased

V

e
fo boxi Inhibition
atamBexin of glycolate
oxidase

()
Oxalate
absorption
) S——

v

Oxalate

Nephrotoxicity

JUN annalnmafaiiwislauagssuudszamainuziiles (caramboxin Uay oxalate pathway)

fiwn: mmmﬁuaﬁﬂmﬁﬁw (Original figure by the author)

Jadeideusvasisa (Risk factors)

1. ameladosadu fuasnguifinnudes
g9an lesanauanunsalunistueensan
waza1siwdueg anas dawalimianisazanly
Srameuazyilaldineduss

2. USuIaduaz A1 uTuveanIsuslon
nsUstnaugilesludsuauin (1Wu Nauziiles
1nnndn 100 N¥u videthAasnnng 200 fadans)
wionsuslaatuziloswuuidudy Wudede

vV

= o w Q{' tvaa o ac
d@usdrAyNuiuagndainisvinaulaunfn

e>2p

anansananwle’

3. 77991917 (Dehydration) A11£U1H
dre19vin T At uduvesarseonsanly
Jaanegadu v liAanisnnagnouvosuan
wraleuoenyanldineiu’
N135AAdUAIN381AUE1 (Drug Interactions
via CYP3A4 Inhibition)

121394 (Averrhoa carambola) Wanan

wiNurolalagnTIaNooNYUANLAATLINUDN

Fuuda dallqmdeudauaulual Cytochrome P450

112

o [

3a4 (CYP3a4) Falutoulasididgylunas

a EL Y oL "Ly <3 38
NIRRT YT NYTUALURAULAESATLELAN

wulesd CYP3A4 Hunumsenisivisuguvesen
Aleiusgawnsvane vy Statin, Calcium

channel blocker, Cyclosporine, Tacrolimus,

Carbamazepine, Benzodiazepine Lasg1ngd

9
Macrolide antibiotics Astun158Ug Uyl

Tnsuzilesausarinlissdueludonfinty
AnUNAVa18wIn Lazne AR ENNe1lABe9
LRYUNAY I@&JLa‘wwiuﬁgﬂwimlmﬁmiﬁﬁmm
Milnanasagan

N15ANYIVDY Zhang azAMy’ LAY

Tiiudnansusenavlunsiios Inganny

s
=

Flavonoids & Oxalate derivatives 15

(%
LYY [

FUdan159IN9IUve9 CYP3AG TaluseaulnatAes

[y

iU Grapefruit juice N15ANYN In vitro WU1IN1T

[ 7 7
v aa

gudatiiianway Noncompetitive inhibition &4

(3

ausanseglauuiie 24 Filumaensuslae v
Tinslgunnuinueddulaeiouleifninan’

\Wu Simvastatin, Amlodipine, Midazolam Wag
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Carbamazepine fiaudesionisinfivaine
1#as1u® 91nn"15Any1983 Sorokin uaALE®
swamuﬂiiﬁﬂﬂwﬁlﬁﬂ Rhabdomyolysis Juks9
annrsuslaaiaiuiiy Seflqndsvdueuled
Cytochrome P450 3A4 (CYP3A4) wuLf ey
dugiiles $3uiU Rosuvastatin Juiiuu was
M39aNU Creatine kinase 111131 138,030 U/L°
fuassedinanldiinnglaneFeseuinou
wansliidiuinfisanisduds cyP3ag figal&d
Wemelisziueavauauiniivly videdss
wandlfiiuinnissuds crP3ag anuziiles
a11150an8R51N15UELY 815N Nifedipine
carbamazepine thag midazolam 14U Oy
wnueladldegnafituddny Feesurelddenis
Hypotension #38 Sedation fonainduiile

SUUsEMULEHBITINAUL LAY

wansnumenaiinluguaslsalaizess (CKD)
HUqe CKD dnlasuematgyinsiuduiguy
Antihypertensive, LipidHowering, Immunosuppressive
UATEIUBUNAU NIAUILAA NeWDITIN LA
nsduda CYP3ag wieludnlduassu denald
syveinTuwaz iy Wy
- Statin (1% ¥ Simvastatin, atorvastatin):
Wiseudes Myopathy 159 Rhabdomyolysis
- Calcium channel blocker (141 Amlodipine):
islenain Hypotension
- Benzodiazepine (434 Midazolam): 813LAf
Excessive sedation Wag Respiratory depression
- Cyclosporine %38 Tacrolimus: WiLAIIY
69 Nephrotoxicity Sdoufufivannusiles
Fariu Tuusunveslsmeruiaguuds
ftiae CKD nldSusunariagnaseiios nsli
fuuzilimandsinisuslaauziflemionn
uziilesdainnnusnluedns wazAITYNTUTN
Tuayauszdrdagiaelsalaindu “omisil

A5USINA” (Contraindicated food)

n13197 1 aguladeidusuasnalnivinliinfivees Carambola

Uaduide

nalnvinlAnany

RUNBLUANISARALN

Tsalai3ass (CKD)

A17zv1aUn (Dehydration) - .
WAANSANKANI8TY

AsUSTnANsa R tuTunIe

WinUSunau Oxalate way Caramboxin Tuidan

|
ABLUBY

Yy A ax
ﬂ']il‘l]fJ'WINWUﬂqilﬁJLWl‘Uﬂa‘U&l

annN1sTunNYILankay Caramboxin

neilasdudsoulesl CYP3AG — enluiden

lng CYP3A4 dvay — fiudolag1dou
AMEfiaadng N139ATLDBNYUARLNLTY

172 Metabolic acidosis

\iUN139ATY Oxalate el

eGFR < 30 mL/min/1.73m? |degs

LAt UYateanaaniutlaae vinla

wuludgeengviserfieaninasnieviin

ihusitestudududuzuuuuiing
Mﬂﬁqm

WU Statin, Calcium channel
blocker, Tacrolimus
limsuslnangilawmouneasing

sinnulude CKD seevving
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ANWZAINITNIAALN

[
= L

91N15U8IN TR BINULRWURE Y
Usuaiiuslan, anmnisieuedladiy, uay
sruziiaInsiasualsiiv Inealuainisaey
Aatuniely 1-6 daluamdnslan
81171517491m (Renal Manifestations)

- 9107599901998 UNa Y (AKI)
USurautaaizanas (Oliguria) ieliifivaaay
(Anuria)*

- a7f775%?1/%am7w§/454ﬁa (Uremia)
aduld o1deu Weoms sewnds Fufnnuly

in1elaineiesiegud uageInsIsigas

ey

2619570152
- 99m5UUe7 21aNUaINSUIRUULD7
$IU1E FUAnINN1TERFuveialanTeanis

ANNANT1WIUNIN

21NN NTLUUUSEAM
(Neurological Manifestations)

- 917798U99 aUa (Confusion) Azl
(Lethargy)"

-99n15828ndnUnf (Intractable
Hiccups) \uensiinuldveslugiuaenlasy
e nuziemazilnizgsiile’

- 91177391 (Seizures)®1ALANBINIUN
LLUULﬂ%ﬁﬂiz@ﬂﬁgﬂﬁ’a (Generalized tonic-clonic
seizure) Fudusinisfivsvenisfivdassuy
Uszamiiguuse’

- Inai (Coma) lunsdlfifinranduiivgs

wazlilasunisSnwiuvingi’

M19199 2 UARIANUANANSYRIBINTN I TEUU LAz ssuUUSEanseniegUiglaiseSaaillaund

ngueUaY Yinnuuziesiiuilng

P LTI
=

491N19

ANYAIZDINTTLAU nensallsa

CKD (eGFR < 60

mL/min/1.73m2) uzileg

0.5-2 Ha %139 50-100 313, 11

5-10 W@ %38 >500 1a. Unziile

laund .
Wit

Uremia, Confusion, — Jutk33 fasanln

1-3 . )

Hiccups, Anuria ANy

pauld 013w Uantu Nusilavdanan
3-6 % o

Bp) 1o/l
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InaUain1538a98 (Diagnostic Criteria)
amgladuiwanuziesaiuisaitadey

UANURATUDLNIUDY 3 TBAINLNUN

UJ
e
2
i)
®
2D
2D

1. fusz¥anisusinauziilosmdonn
uzilosnely 24 . Aewdue1ns

2. WUﬂ'ﬁLﬁwﬁu‘U%}ﬂ Serum creatinine
59UAY Oliguria/Anuria TaeUsunulaanizanas
(< 0.5 mL/kg/hr) FausTaanme AK stage 2-3

3. ASIVNUNANULAALTUUDDNYILAN

Fuunntudaanenseduliiale n1sns1TU

n1sataneuenlsa (Differential Diagnosis)

delmaenudnuasianz o magaduvamiels
AUNANLAALTEUDDNYUANTIUIUNIN AT
valuideunduresadvels (Acute tubular
necrosis) N1589puUNaNAY Polarized light Wu
Birefringent crystals anwale Envelope-shaped

[y

LifidnwagnissniaukuugiAuiu (No immune

deposits)*°
4. Wiflannduves AK fanansaesuiala
5. 91019ATUNALAsSUNITNENLADA

(Supportive criterion)

A15199 3 uansnsNsIadeuenlsa (Differential Diagnosis) nmgtlufivvesuziilesainlsnaue

saNdoananasn

AN

ANUANANIINAYULIND

Primary Hyperoxaluria

Ethylene Glycol Poisoning

Acute Interstitial Nephritis (AIN)

il Proteinuria g9, Hematuria Wuy

Glomerulonephritis (GN)
Dysmorphic RBC

Rhabdomyolysis-induced AKI

TsAugnssa Buflonmsasuaioin
HUseiRnuansiiy, Metabolic Acidosis JUls4

4, E‘ju, Eosinophilia

Wy CK gy, i1 Myoglobinuria

LifluseiRusinauzilas
laiwu Caramboxin, Liifluse 35

Suusemunalyd

laiflnanoonvana1uIuINN
FuLilowu Immune complex
deposition

14ifl Oxalate crystal Tutlaang

A153NWILAZN15IANITNIARTN
(Treatment and Clinical Management)
MssnwnngaNluivanuyiilod
TUsrasrndnae ¥ana1siwoandaNgNIe
agnasinsiteatunazinwinzwnsndaunia
loazszuudszam LLazﬂ?y\luwjamamawmmm
wardianinslad laguuinian1ssnea1uise
wuseanily 2 sy Tdun MsSnwuseAulsenas
(Supportive Treatment) Wag N1TINBUANE

191299 (Specific Treatment)
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msnwndesduuasssAuyseaad
(Supportive Treatments)

- ﬁ752ﬁ1f7%7d%8@¢)45@@@°7 (Intravenous
Fluid Hydration) dediunistusenyuansen
n19taa11y (Diuresis) WALAAAMULTUIUVD
nanluviela wazdesiunisiinniag Tubular
obstruction Y¥uusunanisldansiiniunis
FuvedlasazUsunaiaansuiunaiinugii

Ao 1-2 ml/kg/hr (lunsallaifinzuni)’
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1 a & &
- msunlvnriensa-aruasdianinslas

(Correction of Acid-Base and Electrolyte
Imbalances) n11¢ metabolic acidosis ha g
hyperkalemia SintAn g7 U AKI 910Nz 99
A5 Sodium bicarbonate N19naRALEBAAN
N pH < 7.2 39 HCO3~ < 15 mEgyL T Caldium
sluconate, Insulin 32uAUA15azAE Dextrose,
waz Loop diuretic audausd mnilnunaidey
g9 AnAUA1 ABG Uag Serum electrolytes 90
4-6 Fluslurnausnesnssne
NNV UBNILII199 (Specific Treatments)
~nisenidendiginieclaiiioy
(Hemodialysis) 10 un155nw1ld1dgyfian
TngtannzlugUandidnnielananesuuss (AK
Stage 3) WsadoINIINNTTUVUTEA N1sNen
Bonvzriuminiesneanuas AUSIUBNTY
ponannszuadenldegeiiuszansam dee
ansnudufivdelanayszuudszam® Tag
forstueinisnenisen LA 91015N19TEUY
Usgam (W 90, duau), n syl gunss,
m’wﬁ’uﬁLﬁuﬁlﬁmauauaﬂﬁiawﬁ’uﬂamw, MY
ﬂi@iuLﬁmqw%aiwLLwaLﬁamqﬂﬁlﬁmauauama

A15N®INI9E N1SANYIYB9 Neto wazmue®
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Wu31 §Uag CKD Nlasunsnanideniufings

=

Uslnauzas 16ms51n1550nTInS0eay 87.5

a =

Avay vy = a o
vournlallavlenidendedinnnsie n1sAnw
Y94 Chang wazauz'! way Herath LazAus!
5189771 NMsnenidenmeLA3adlalfienaNIse
o 2 a v 1 =1 a a
minAstuandulasgeiuszansnmnielu 2
FOUNSWON LarenIsnessuulsyammely
[l < 1% (% = 1KY .
9819TIATINRIN1TIN FelTianges High-flux
dialyzer iaLiiun15vIALULaNaTLIANG1IDES
Ausuvandy TugUagingAnlidasinisiiatsan
71 Continuous renal replacement therapy
1 CVVH %50 SLED
nsnensallsa
6° ) a |
nswensallsavesnzaulluiivne
lnannueiilestuegiunaretade laglaniens
Muvedlafin AUTULIIVBIBINTST LazaAIIY
< [ v A ds‘/ v a v A
saslunsinen dUaenilsalaisesuuding

o s aa o v | vaa a
Hadnsn1eaddniadrireniigdniilaund
Wesaniinsavauvesarsivlasinsuaziin
msundusieladdou fuienfieinsmessuy
Usganiunse wu dnuseladn daiuidesio
N5 @8TIALAENITIANANIEYN UV IAU DY

21N lUlaSUNISHENLA DAL UIIAIU
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A13199 4 asunsdlAnwdtheiifiannganudufivndlauazanesainnisuiloauziiles

Star fruit
Study N Comorbidities Nephrotoxicity Neurotoxicity Management Prognosis
consumption
0.5-10 WA 30 Mild-severe HD, CAPD,  §fthetléf HD du
© CKD on HD vy ) -y
Neto et al 32 (20) ® UAU 25-500  Worsening CKD  (hiccups — coma, CVVH, Inglavu u 7 579
20), PD (8 A S "
fiaddns seizures) conservative  7ilalgl HD 1Fedin
CKD on HD
(15), CAPD (4) + . .
(11 Moderate—severe Extra HD + 8 s181daTinuiile
Chang JM et al 20 comorbidities 1-2 K& Worsening CKD
neurotoxicity routine HD HD
(HT, DM, SLE,
CHF, etc.)
Severe o
2 8L,
W CKD, HT, DM, . (encephalopathy, R
Herberland A et al 6 IUIUNIN Worsening CKD HD, CHF, CHDF "Il 9nuunag
dyslipidemia psychomotor
Wonln
agitation)
CKD on CAPD
0 (@), HD (1), , HD, IPD,  flherisuasen
Tse KC et al 7 ladszy Worsening CKD Mild-severe -
lupus nephritis, conservative BB
KUB stones
1-6 Wa 30 AKI (15), HD (5), o
. 3 UESTIN
Annanna et al 20 CKD (5), DM, HT 150-500 worsening CKD Mild-severe conservative
o an (2 579CKD)
addns (5) (15)
All previously — 4-10 wa %38 HD (3),
Barman AK et al™® 5 normal renal 500-1000 AKI Mild (Gl + hiccups)  conservative V]ﬂiwﬁluﬁﬁ
function adans 2
DM (3), HT (2);
HD (2),
16 2 normal renal X o
Wijayaratne DR et al 3 3-4 wa AKI Mild conservative NNTYNUAD
function, 1
(1
early DN
AretneseaudUaelulsaweunaiaiiu uzWasunli duleniwdueiszuie Tneniu
AUeinA e 63 U Useidlsadsednen uziaeduau 1.5 Alansu drlududuinsy
anunulaings luduluidengs Snuideiiies Wiaunu” vasIntuEulonsUIndavies
Isanguiaguy enlsausedndadl Manidipine(20) wnTu aduldendsunasnial Jo1n1sazdn
1 WnTuayAsimeuldl, Simvastatin(20) 1 e Wuurenss Jaanzeentovas Liflonnisdu la
TuazATINauuaY W13N¥IA1881113 UIAv9 fvuead aannshivian Fanlsme1unas

Usnunaauliudausnuasie 3 U nauun

lsanguna “dndseidtinain dauidnia
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A3233719N18LINFU(Physical Examination)

Vital signs: Body Temperature 37.1 °C
Heart rate 72/min Respiratory rate 24/min
Blood Pressure 152/89 mmHg

Abdomen: soft, mild tender umbilical
to LLQ area, mild distention, liver and
spleen cannot be palpated, no mass, no
ascites

Nervous  system: pupils  3mm.
equally react to light both eyes, muscle
power grade 5 all, DTR 1+ all, no stiff neck
Visual acuity: finger count both eyes
Han333N19%03U{UAns (Laboratory
Results)

CBC: Hb 11.1 g/dL, Hct 349%, MCV
87.5 fl, RDW 13.8%, WBC 9,730 /mm3 (N77,
L9 %), Platelet 278,000 / mm3

Chemistry: BUN 86 mg/dl Cr 12.6 mg/dl
(baseline 0.61mg/dl) eGFR 2.81ml/min/1.73m2

Serum electrolytes: Na 132, K 4.6,
Cl 95, HCO3 15.8

Urinalysis: Sp ¢r 1.025, sglucose
negative, ketone negative, blood negative,
red blood cells 0-1 /hpf, white blood cells
0-1/hpf, squamous cells 0-1/hpf, seen
oxalate crystal (retained Foley’s catheter)
n1saiiulsa(Disease Progression)

ndaniiviosgnidu 6 alus fueldsy
nsWendendie wiedlaien 2 ads 01003
Jaanveonivu nnzdendunsanty Sl
mmaﬂmﬁaqLLazﬂ?ﬂlulé’mL%&Juag Jalads
M9ILNTLTTADUN MBIV N0 (CT Whole
Abdomen) 1A5UN15d89nd0IN19ULAUDINNS
d1uvu (Gastroscope)

CT Whole Abdomen: Unremarkable
study

Gastroscope: Chronic gastritis

1§5uUn15¥nwIn1Le1113 NEI9NTY
fuagldunsenidondeindoslaiion 3 ass

9IMsnaunndnzUnd Alaund Jaanizund

o A a Y v AV Yo o o w
N1914% 5 LLﬁ@\‘iNﬁLa@@lLL@%UﬁN’Wm{]ﬁﬁ"OZQUDHMaQT\]’]ﬂ‘Vll@i‘Uﬂ’]iiﬂ‘@ﬂﬂ&lﬂ"ﬁ‘U?‘Uﬂ%ﬂLL‘I/I‘UVLG]

LAB DO D1 D2 D3 D6
BUN(mg/dl) 98 50 28 18 15
Cr(mg/dl) 13.2 6.8 2.57 1.49 1.3
eGFR (mL/min/1.73m?) 2.57 8.43 19.2 37.11 43.77
K(mEg/L) 3.4 a.5 3.7 33 3.8
HCO5(mEg/L) 15 16 18 20 24
Urine Volume(ml/day) 50 100 200 500 2,000
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JUN 2 uanannednueaideseansanlunznoutaaniy guiendtlng 01y 63 U lsaneunaaiiu dlsauszddianng

suladinaaarlvduludengs To1nsihaunsigeinisuinvies iewn aduldendeu uazlaanizeentosas ndanuun

wziloslutszuna 1.5 Alansuiiodeanisldifueiszune asranunnglanedounduguuss (Cr 12.6 me/dl, eGFR

v

2.8 mU/min/1.73m2) saufiununmsideadunsaas waznundneenyuantulaaniy suniswenlaaniu 3 ase ae

gislowasdianinsladitumudidu exmsmaduemsaess awaznmsinnuedlandudignnsunindsnissnwm

ms8Aus18 (Discussion) wagasu (Conclusion)
ANnsMAnwHLEnlAUTHansENUN
Weundunazgunsiwesnzladuiivundinis
Uslaausiiles furefionnisnisaddniidniule
F937UDIANMURAUNAVDITLUUNIULAUBINNT
DININNTEUVUTEEM UWaznMglaedeunay
9YIITUKTI TIINUATLANTUBE1959AL57
£ a | a
nasanuslnaNgHesluUSuIN NaN1SRTIR
19U AN lnglanizaizysillyegng
TALAU AURAUNATDINADUST LAZAISWUNEN
waatfeueanynanludaanny undngiud
atvayunmNdadenrzladuivainausuven
g (Caramboxin induced neurotoxicity) Lag
I3 a = =
anglatduieanuaniaaldeuoang1ian
(Oxalate crystal nephrotoxicity) Laa483A213
o o ca o Y] a =~ a
FunusngauiunsuslnaugedluuTunaun
9ININPRTN kAENANITNTIIN MBI URNT

Adredndudesldsunisinuidiig niswenden
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ANLAU LAENITALALUUUTYAUYTEADY NS
wrruaedadosg fau WoIsuiieuiy
nslAnw1gUlslusigudaUseme wudn
Hasuddnfineliinfivioszuulszanuagle
Ao Usuaunisusinausiesludsunauin way
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