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Abstract

Background: Maintenance of oral health status after dental treatment is essential to raise the
patient’s quality of life by being treated in a comprehensive program because multitasking work solves all
the patient’s dental problems. However, there is a possibility the treated tooth could be lost due to various
factors, either patient-related or tooth-related factors. Knowing the risk factors is the best path to devise
the most appropriate treatment plan. Objectives: To investigate the rate of tooth loss and determine the
factors associated with tooth loss after comprehensive treatment. Method: Six hundred and seventy-six
teeth from 38 patients treated in a comprehensive dental clinic and continuously monitored for at least
5 years were the representative sample to be studied about the rate of tooth loss and associated factors.
Result: Eighty-five teeth (12.52%) were lost, and the rate of annual tooth loss was 0.32. When all the data
were analyzed, there were consistent factors associated with tooth loss significantly (p < .05) including level
of program compliance: erratic and non-compliance (irregular compliance) (OR 15.78, 95%Cl: 3.76, 66.19),
C/R ratio: C/Rratio 1-1.5 (OR 4.97, 95%Cl: 2.96, 8.33), C/R ratio > 1.5 (OR 4.25, 95%Cl: 1.52, 11.90) and type of
retainer: direct retainer (OR 2.59, 95%Cl: 1.45, 4.62), indirect retainer (OR 3.78, 95%Cl: 1.97, 7.27) Conclusion:
The rate of tooth loss during the maintenance phase of in patients treated with a comprehensive program
was 12.52%, rate of annual tooth loss: 0.32. The significant risk factors were irregular program compliance,
crown/root ratio > 1, and selected teeth as abutment (retainer)

Keywords: Tooth loss, Maintenance, Comprehensive dentistry
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nslduuutuin wa: nnsAnwInudt dnsgeyide
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flonragyideiluninnitguaeilisudeasiiane
(regular compliance) agsiitudAgN19aa (p < .001)
fi4 15.18 1 (OR 15.78, 95%Cl: 3.76, 66.19) Uady
flownfe 9n31dIU C/R ratio WUl ensdIu C/R ratio
i 1- 1.5 flemagaudeiiuinnnitdnsan C/Rratio < 1
pgsltpdAyNsada (p < .001) 4.97 Wi (OR 4.97,
95%Cl: 2.96, 8.33) Tuvauefisnstdu C/R ratio > 1.5
Nenagayideiiuannndidnidi C/R ratio < 1 o
NledAyM19aia (p = .006) 4.25 111 (OR 4.25, 95%CI:
1.52, 11.90) JadesieanAe Ussanves retainer wud
direct retainer flomagapdeiiunnnindtuilignldu
retainer 819l UuEAYNI9EARA (p = .001) 2.59 11 (OR
2.59, 95%Cl: 1.45, 4.62) dwiluildu indirect retainer
flomagaydeitusnnninituilignliidu retainer oehs
dedAgn19adi (p < .001) 3.78 111 (OR 3.78, 95%Cl:
1.97, 7.27) a3u: dasnsgadeiiuluszozasanin
AYVRINITINYINTUANTIUNTOUYS AB 12.52%
A 0.32 Tserusiel lnodiedeides Ao nnslals
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§n31du C/R ratio Aaust 1 Bul waznisléilulunsyin
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Characteristics N = 38/679
Gender
Males (patient/teeth) 21/366 (53.9%)
Females (patient/teeth) 17/313 (46.1%)
Age mean+S.D. (years) 69.95+8.968
Age, range (years) 48-87
BMI, mean=S.D. (kg/m?) 25.23+4.22
Compliance
Regular, erratic, none 9/157(23.12%), 20/383(56.41%), 9/139(20.47%)

Smoking status

Smokers, former smokers, non-smokers 2/11(1.6%), 7/132 (19.4%), 29/536 (78.9%)

nsfnwdifimadnnduiaegnan 48 au Wedadayanuinust gndneen 10 au esandoyaliauysal
widenguinetnafndi 38 Au/679 & Wumewe 21 AL/366 § (53.9%) evds 17 AW/313 & (46.1%) 01gLady
69.95+8.97 U (41901 48- 87 ) Asdinanie (BMI) wde 25 23+4.22 kg/m? fEeiumu 3 ﬂu/79 F (11.6%)
Tailuumnu 35 AW/600 7 (88.4%) NU’JsJauws 2 Au/11 & (1.6%) N‘U’JEJLﬂEJaUU‘Vi’i 7 A1/132 3 (19.4%) N‘U’JEI‘V]
lafguyws 29 Au/536 @ (78.9%) (1319 1)

Tuszozasanmiluiiinnsinnuetnatios 5 U szozinnanads 6.97 3 fifluiignasuly 85 @ (12.52%) Ay
0.32 &/A/A uwewe 40 & (5.9%) wevdls 45 & (6.6%) wismumsidulsaummnnu wuin fheiduumiu
gnaauilu 11 @ (1.6%) {ilifuuimu 74 3 (10.9%), sefurusiuile ditlsieusuiled gnasuituly 2% (0.3%)
gilvimnudaniioliasinane 37 8 (5.4%) wawfilailimnusanile 46 & (6.8%), Ussianvesnisguyvd wunsgaade
flulugfreguyd 3 3 (0.4%) fileguys 62 @ (9.1%) uazilsiguyvd 20 & (2.9%) dauanimmnsgadeiiy
dladisususrnuituauanuin HugnaeunlsaUsviudsniay 29 3 (a.3%), I‘iﬂﬁusg/hmﬁlal,?ia’lu 47 3 (6.9%),
fluuan 8 & (1.29%) uaz N/A 1% (0.19%) (wrugiiil 1)

UNUDNN 1 uansTavarvaInNsgadeTiuLenaNMaLme)

6.9
10.0 4.3
2 12 0.1
2 oo — [ —
Periodontitis Caries/Pulp disease Fracture N/A
A
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A19799 2 wan1TIATIzRUaTsRduTusAuA1Taauuse logistic regression

Factors Tooth loss Adj.OR* (95%Cl) p-value

Compliance

Regular 1

Irregular 15.78 (3.76, 66.19) <.001
C/R Ratio

<1 1

1-1.5 4.97 (2.96, 8.33) <.001

> 1.5 4.25(1.52, 11.90) .006

Type of retainer

Retainer 1
Direct 2.59 (1.45, 4.62) .001
Indirect 3.78 (1.97, 7.27) <.001

N8R * Significant NsgAU p < .05

NamMFAnTEinsdstusaretadenuin daduiReafudtieiitirnuduiudiunsaaydeiiuegisiiioddny
meana lon Anusinie (compliance) Imaﬂ&jmﬁ:\fﬂaaﬁlﬂﬁmmimﬁaaﬁwLaua (irregular compliance) dlona
QiyLﬁaﬁumﬂﬂdﬂé’ﬂwﬁiﬁﬁwﬁaaﬁwLam (regular compliance) ag1siitidAgyn1eaia (p < .001) 89 15.18 Wi
(OR 15.78, 95%Cl: 3.76, 66.19)

{]ﬁﬂﬁlﬁ'mﬁ’uﬁuﬁﬁmmé’uﬁuéﬁ’umiqw%ﬁuaéwaﬁﬁsﬁwﬁmquaﬁﬁlﬁLLd 8n31d21 C/R ratio WU
$n97d C/Rratio 7 1- 1.5 Nemagayidefiuannndidnsndiu C/R ratio < 1 egeildydAnynieada (p < .001) 4.97
Wi (OR 4.97, 95%Cl: 2.96, 8.33) dmTudnsndu C/R ratio > 1.5 dlamagayideiiuuinnindnsau C/R ratio < 1
pesltEdAYNSEiA (p = .006) 4.25 111 (OR 4.25, 95%Cl: 1.52, 11.90) UJadumaufe UszlAnaed retainer wuil
direct retainer flomagaydoitusnnninituiilignldidu retainer agnafifoddnmsedia (o = .001) 2.59 Wi (OR
259, 95%Cl: 1.45, 4.62) dwuiluildu indirect retainer ﬁiamaqzyLﬁaﬂummdwﬁuﬁlﬁgﬂwﬂu retainer 9g14il
Toddeymneadn (p < .001) 3.78 Wi (OR 3.78, 95%Cl: 1.97, 7.27) (A1574i1 2)

0.50 0.75 1.00
1 I} |

Sensitivity

0.25
|

0.00
I}

T T

0.00 0.25 O.ESO 0.75 1.00
1 - specificity
Area under ROC curve = 0.8043

g‘d‘ﬁ 1 Receiver Operating Characteristic (ROC) curve
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MnnnaeiieTitulEEUlAT (ROC: Receiver
Operating Characteristics) Inglusunsy Stata die
wanusiugrvesnsiuemgnisalandeyalunis
fAnwl wudnlden 0.8043 91 overall test accuracy
aglusedu good

J91sad (Discussion)

ffAnvAeafunsgydeiluvansnisine
msgeydeiiuluszezasannlugthelseusviug msagdy
fuluaeildsunssnundenisldfiuiion wusns
nsgndoiludaus 6.9-13.4%7" Tasfinarsilade
fdutuiunisgadefiuedradfoddynieain’'?
ﬁqﬁmﬁﬂméﬂwuwanﬁsm dledivane 9 Yade
unAgatesaiagisuastadeiierfuiiuiednasie
NM52HULAZNS N Tgay Wioasan nilulily
sdlfuuiian

dlednseit wenmudadese q sudansiives
vanatin wuiiitedeidesiiduiusiunsgydeiiuags
fifuddmnaada loun arwsmilevesiiieiiuiniu
nasiaue (resular compliance) danpdesiuans
nsAnwiinuigaeisiuiielunisnasaningosin
Hulsed f8msnmsgadeitudosningililiausom
flovsounliataue’® Yadusemnde Snsndm C/Rratio
faust 1 ulU duiusiunisBainizvese TorsUsviug uas
uwsafinsgyidedly vilddiusesfuiufinnudusiouss
Tovas fnaronsindenvduvesitulufianiesing o daals
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Abstract

Background: Acute renal failure (ARF) is one of the most serious complications of cardiac surgery.
Its incidence varies between 1 and 30%. ARF requiring renal replacement therapy (ARF-RT) develops in
1% to 5% of patients and is associated with a very high mortality. Objective: This study evaluated the risk
factors of ARF in a surgical population with or without preoperative renal dysfunction. Method: This was a
cross-sectional study reviewing the medical records of 1,000 patients undergoing cardiac surgery. Data were
collected from October 1, 2020 to September 30, 2021, using the data collection on the incidence of acute
renal failure in patients undergoing cardiac surgery. The relationship between factors was analyzed using
the chi-square test and stepwise binary logistic regression analysis. Result: From the sample of 1,000 cardiac
surgical patients, it was found that the risk factors associated with acute renal failure after cardiac surgery,
by the analysis of multivariate forward stepwise binary logistic regression, were age group (adjusted OR 7.40,
95%Cl: 2.99, 18.29, p < .001), male gender (adjusted OR 1.656, 95%Cl: 1.18, 2.332, p = .004), left ventricular
dysfunction (adjusted OR 1.446, 95%Cl: 1.1,1.89, p =.007), history of chronic kidney disease (adjusted OR
1.446, 95%Cl: 1.1,1.89, p = .007), pre-operative IABP (adjusted OR 3.768, 95%Cl: 2.43, 5.85, p < .001), higher
pre-operative creatinine level (mg%) (adjusted OR 2.173, 95%Cl: 1.39, 3.4, p = .001) with accuracy rate of
80.2 and area of ROC of 0.701+0.021 (95%Cl: 0.661, 0.742, p-value < .001). Conclusion: The male patients
with left ventricular dysfunction and underling chronic kidney disease who underwent open heart surgery
should have prophylactic guideline in order to prevent acute renal failure after cardiac surgery in patients
who had preoperative IABP had significant risk for developing acute renal failure that required treatment
guidelines for reducing morbidity and mortality.

Keywords: Acute renal failure, Cardiac surgery, Risk factors
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nsfnlaedeundundinsiidnials Masunsndeu
vdwida 1wy mafndendiluionderusiila naia
Wlasurafmne msifauurgounss lddndy wax
nsiTInsen @edin wardwlsuains Ao naglanney
Weundundinisiidaiala asdudinlunuuiiudeya
fredu nideitineitoyartilulinseilngldada
Banssaundufovas Anede dudsauuuinsgu
mngithdeiiilannnglimodeundu nsei
Ingldadfoyuiu chi-square test wazIAT1einIg
annesladafinuuuluuns (multivariate forward

stepwise binary logistic regression)

Wa (Result)

Q"thaﬁlé’f%'umishéfmﬁﬂﬂﬁmu 1,000 519 4Hn
aglanedaundudiuiu 203 519 Anuieway 203
NANNTAUATIERANNLANANTENINERINGLTIAANE
Tnnei@eundu wazladiinn1izlaeldeundu a1n
M7 1 uag 2 wuitlunguiifiamglamnedeunduas
f9gunndn (62.08+12.73 Uiilwuriu 56.48+14.28 T,

(%

p-value < .001) Tnglawizlungugieiifongannnin
70 U (p-value < .001) &ilsALunmaTu (p-value = .003)
AgAuduladings (p-value = .01) n1glang
LRUUNAUNDUNIINIGA (p-value = .001) TAAsLofily

o
o @

founsiIfATiganin Meszdunsioffluiigeganeunis
AR (1.23+0.4 mg% Wiguiu 1.14+0.34 mg%, p-value
< 001) wagsziunTiofiiufishannounissingn (1.2+0.39
mg% Wsuniu 1.08+0.29 mg%, p-value = .004) N3
I#3uaiomgaiala (p-value < .001) lngianiznis
4in3eaueaguiiiansngamsyinuvesidlaneunis
Hde (Soway 23.15 Weuiuiesay 7.15, p-value <
001) fnmznsdusaiites (56.18+15.67% iiaufu
59.01+13.87%, p-value = .019) lnglanizAUEINTTA
TumsTusiitosnin 30% (ewaz 8.87 isufudosay
4.02) BUAURINITNIFA (p-value < .001) Insaniznis
nsmdudentilasiuifuauiile Gesay 13.79 ileu
fufewaz 6.9) uredrslsinudadiuvesnsdedinly
feaosnaulifiaruuandneiu Gevay 148 unzdosar
2.89, p-value = .33)

a1319 1 Jeyanldnuvazdunguuesithelunduiiouazldfinnnglamedeundundaign

Y

fnnaglaneiRaunau

Lifinnglnedeunau

(203 519) (797 519) p-value
n(%) n(%)
LA 130
¢ 110 (54.19) 479 (60.10)
NI 93 (45.81) 318 (39.90)
QLHLRE) <.001
<40 ¥ 14 (6.90) 131 (16.44)
41-50 U 53 (26.11) 217 (27.23)
51-60 U 67 (33.00) 215 (26.98)
61-70 U 14 (6.90) 109 (13.68)
>71 ¢ 55 (27.09) 125 (15.68)
amgluiiuluidengs 056
Taidl 123 (60.59) 541 (67.88)
il 80 (39.41) 256 (32.12)
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finnaglaneiRaunau

Lifinnglnedeunau

(203 519) (797 519) p-value
n(%) n(%)
T5ALU%UY 003
Taig 149 (73.4) 666 (83.56)
ATUALBINNS 4(1.97) 10 (1.25)
g1AU 46 (22.66) 117 (14.68)
g1RNBUYRU 4. (1.97) 4.(0.50)
GRRHINEVILN 010
Taigl 109 (53.69) 488 (61.23)
S 82 (40.39) 236 (29.61)
ShwlaslaguaulsangIuia 12 (5.91) 73 (9.16)
Tsalaanedese .001
Taigl 185 (91.13) 650 (81.56)
1 18 (8.87) 147 (18.44)
21n15uAtioanu New York Heart Association Classification 116
Class1 32 (15.76) 136 (17.06)
Class2 117 (57.64) 510 (63.99)
Class3 47 (23.15) 129 (16.19)
Class4 7 (3.45) 22 (2.76)
AR IUUAURADTIAZ .003
Taigl 170 (83.74) 590 (74.03)
3 33 (16.26) 207 (25.97)
nsldiesasusagungsiale <.001
Lallgld 80 (39.41) 740 (92.85)
ADUNITHIAN 47 (23.15) 57 (7.15)
FERINAITHIGR 71 (34.98) 0(0)
NAINTITNIAR 5 (2.46) 0 (0)
nsldieSasuaagunisunisingn <.001
Lallgld 156 (76.85) 740 (92.85)
1o 47 (23.15) 57 (7.15)
A1zNI0UA9 .001
A (>49%) 136 (67.00) 624 (78.29)
U1unang (30-49%) 49 (24.14) 141 (17.69)
uel (<30%) 18 (8.87) 32 (4.02)
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finnaglaneiRaunau

Lifinnglnedeunau

(203 519) (797 519) p-value
n(%) n(%)
FUANTITNIAA < .001
Aneurysm 5(2.46) 22 (2.76)
CABG 70 (34.48) 195 (24.47)
CABG and valve 28 (13.79) 55 (6.90)
Congenital 1(0.49) 35 (4.39)
Congenital and valve 2(0.99) 23 (2.89)
Tumor 0 (0) 3(0.38)
Valve 97 (47.78) 464 (58.22)
n5LduTIn 330
FOATI 200 (98.52) 774 (97.11)
eI 3(1.48) 23 (2.89)
CABG = Coronary Artery Bypass Grafting
519 2 Toyaitldnuazsdeideswesiiielunguiiiauasliifinnnzlnnedeunduvdsiin
fnnzlenedeunay  Lilinnazlanedeunau
(203 519) (797 519) Prvalue
o1y @) 62.08+12.73, (56-71) 56.48+14.28, (48-67) <.001
thwitin (Alan3u) 59.25+12.75, (51-66) 60.07+11.03, (53-65.5) 400
ALEN (WUALLAS) 160.54+8.59, (155-165)  161.75+8.39, (156-167) 069
AMEnsTus (%) 56.18+15.67, (46-67) 59.01+13.87, (51-68) 019
JELIAININYARIL (Un9) 1.21+0.61, (1-1.39) 1.14+0.56, (0.59-1.33) 122
sveznansltieTeseniiladion () 1.78£0.73, (1.26-2.28) 1.64+0.73, (1.19-2.09) 015
syaumstoftiuludongsannaunisiidie
(me%) v 1.23+0.4, (0.95-1.5) 1.14+0.34, (0.9-1.3) .000
sedupTofiiuludenmantounisnisn
) 1.2+0.39, (0.92-1.4) 1.08+0.29, (0.9-1.26) .004

(mg%)

Mean=S.D., (min, max)

INNTIATIIRUUNYLAEY multivariate forward stepwise binary logistic regression wuihdadeitduug
funsiRnnmglamedeundundsnisindailasgnadidoddry 6un nguenyfifiongun (adjor 7.40, 95%Cl: 2.99,
18.29, p < .001) 1ALy (adjOR 1.656, 95%Cl: 1.18, 2.332, p = .004) nmzn1siumvesiilaiesarsdiy (adjOR
1.446, 95%Cl: 1.1, 1.89, p = .007) Tsalni3ess (adjOR 1.446, 95%Cl: 1.1,1.89, p = .007) THin3esuoaguriouns
H1RA (adjOR 3.768, 95%Cl: 2.43, 5.85, p < .001) s¥aumsieftiuluiionneunisnidngan (me%) (adjor 2.173,
9596CI: 1.39, 3.4, p = .001) (M3t 3) Tasdrnuusiugrvesnsdinguld (accuracy of group membership)

Yovay 80.2 lnediiudilins i ROC 71 0.701+0.021 (95%Cl: 0.661, 0.742, p-value < .001)
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A1519 3 Jadeviannsainuienisiianizlanneidsunaunainisnidniilanieds forward stepwise binary

logistic regression

D e ¢ Odds Ratio
AnduysEans (B) 95%Cl p-value
(OR)

naueny 0.179 1.196 1.06, 1.36 005
LAY 0.505 1.656 1.18, 2.332 .004
ngun1znstush 0.369 1.446 1.1, 1.89 007
ﬂwﬂ%m%‘awaaquﬁaumimﬁm 1.326 3.768 2.43 585 <.001
syavesteftiulufonaannounsidia (mg%) 0.776 2.173 1.39, 3.4 .001
Constant -3.299 0.037 <.001

91sad (Discussion)
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Abstract

Background: A prototype ascending and descending stairs assistive device for independent
wheelchairs is created based on the problem of wheelchair users who can help themselves independently,
but limitations are found when used in different environments. It is possible that users could be in
danger from ascending and descending. However, users can push their wheelchairs to safely ascend and
descend the stairs, leading to a better quality of life. Objective: To study the effectiveness of ascending and
descending assistive devices for independent wheelchair users and develop a prototype assistive device to
meet user needs and safety concerns. Method: This was a quasi-experimental study, in which 15 healthy
spinal cord injured patients tested a prototype device for ascending and descending the stairs. Results were
measured using the WST Version 5.2 Form Manual Wheelchairs, Comfort rating and Perceived Safety Scale,
and QUEST (Version 2.0). Data were analyzed using descriptive statistics and the Wilcoxon signed-rank test,
with the statistical significance level set at .05. Results: When comparing wheelchair skills and perception
of comfort and safety before and after using the prototype of ascending and descending stairs assistive
devices for independent wheelchairs, it was found that skills in ascending stairs and perception of safety
were significantly different (p-value < .001), but skills in descending stairs and perception of comfort were not
different at the significance level o = 0.05, (p-value = .149 and p-value = .120, respectively). The sample
group was very satisfied with the use of the equipment in terms of weight, safety, convenience, efficiency,
and response to needs. Conclusion: This prototype assistive device can help the sample group safely ascend
and descend the stairs independently, meeting the needs of the users.

Keywords: Stairs assistive devices, Ascending stairs wheelchair, Stairs-climbing wheelchair, Assistive

devices
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Abstract

Background: Adverse reactions from repeat drug allergies can lead to more severe and dangerous
symptoms. The main causes often stem from inadequate communication between healthcare providers
and patients, as well as insufficiently detailed patient allergy history checks. Additionally, inconsistencies in
drug allergy documentation within hospital information systems contribute to incomplete data transfers.
Implementing an efficient patient identification system and standardized methods for recording and
communicating can help prevent repeated drug allergies. Objectives: To develop a system for preventing
repeat drug allergies and to evaluate the outcomes of the system. Methods: The study was a research and
development project consisting of three steps: 1) improvement of workflow efficiency; 2) enhancement of
patient identification forms; and 3) development of guidelines for entering drug allergy data into the hospital
information system (HIS). Data collection at Lerdsin Hospital, Outpatient Services, Pharmacy Department,
from January 1, 2023 to December 31, 2023. Results: The number of patients whose history was taken by a
pharmacist and recorded in the hospital information system before the patient was seen by a pharmacist in
2020, 2021, 2022, and 2023 was 2.46, 5.1, 5.02, and 7.27 per thousand prescriptions, respectively. The number
of times the patient has a history of allergic drug prescribing outside the hospital is found. In 2020, 2021,
2022, and 2023, they were 0.27, 0.21, 0.27, and 0.09 per thousand prescriptions, respectively. Prescriptions
for allergic drugs in the same group in 2022 and 2023 were 0.6 and 0.15 times per thousand prescriptions,
respectively. Cross-prescribing of allergic drugs in 2022 and 2023 was 1.51 and 0.37 per thousand prescriptions,
respectively. Conclusion: The improvement and development of the system for preventing repeat drug
allergies have not only led to a reduction in the risk of patients receiving the same allergic drugs again but
can also prevent the prescription of allergies within the same group and cross-reactivity medications.

Keyword: Adverse drug reaction, Hospital information system, Repeat drug allergy, Cross reactivity
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Abstract

Background: Cachexia is a common issue among cancer patients. Nutritional assessments and
awareness of the risk factors for malnutrition should be prioritized. Objectives: This study aimed to
investigate the prevalence of malnutrition among adult cancer patients in the cancer center using the
validated Nutrition Alert Form (NAF). The secondary objective was to evaluate the risk factors of malnutrition
among adult cancer patients. Moreover, the aim is to find correlations among NAF, laboratory findings, and
anthropometric parameters. Methods: We conducted a cross-sectional study involving 272 outpatients with
cancer at the Cancer Center, Khon Kaen Hospital, from October 2022 to August 2023. Nutritional status
was assessed using the NAF, and risk factors including baseline characteristics, anthropometric indices,
laboratory results, and cancer-related factors were evaluated. Results: Among the 272 patients, the median
age was 59 years (IQR 51-67) and the median BMI was 21.7 kg/m? (IQR 19.2-24.8). The prevalence of moderate
and severe malnutrition, according to NAF-B and NAF-C, was 43.8% and 11.8%, respectively. Patients with
severe malnutrition experienced significant weight loss compared to those without malnutrition (% of weight
change -12.77% vs. -2.13%, p < .001). Factors significantly associated with malnutrition included age = 60
years old and BMI < 20 kg/m? (Adjusted odds ratio (adjOR) 2.17, (95%Cl: 1.15, 4.12); and adjOR 3.97 (95%Cl:
1.93, 8.17)) respectively. There was a highly significant correlation among NAF. Conclusion: The prevalence
of malnutrition among outpatients with cancer is high. NAF can effectively evaluate nutritional status.
Significant risk factors include low BMI and being elderly.

Keywords: Nutrition alert form, Cancer, Oral nutritional supplement, Immunonutrients, Malnutrition
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Introduction

Cancer cachexia is a common issue among
cancer patients, arising from both the disease and
its treatment.! The number of cancer diagnoses is
increasing globally, with approximately 20 million new

cases in 2022 compared to 17 millionin 2018, according

to the World Health Organization’s global cancer
burden report.? > Despite advancements in cancer
diagnosis and treatment technologies, mortality
rates remain high, making cancer the second leading
cause of death worldwide. Cancer cachexia can
exacerbate chemotherapy toxicity, diminish the
quality of life, and reduce the effectiveness of
cancer treatments. Cancer cachexia accounts for
approximately 20% of cancer-related mortality.* >
Cancer patients face significant risks of malnutrition
due to multiple factors, including insufficient food
intake, their performance status, the specific types
of cancer, and the direct and indirect side effects of
treatments.* ¢

Recent systematic review and meta-analysis
indicate that the prevalence of moderate to
high-risk malnutrition ranges from 16% to 71.6%."
The Patient-Generated Subjective Global Assessment
(PG-SGA) is the standard nutritional assessment
for cancer patients, significantly correlating with
worsened overall survival and increased postoperative
complications.” The Nutrition Alert Form (NAF),
recommended by the Society of Parenteral and
Enteral Nutrition of Thailand (SPENT), is another
nutritional assessment tool which is correlated with
PG-SGA and has high sensitivity and speciﬁcity.8' ’
However, there has been no prior study on the
prevalence of malnutrition using NAF in outpatient
clinics across different types of cancer patients.

This study aimed to determine the prevalence
of malnutrition in an outpatient clinic at a cancer
center and to evaluate the associated risk factors.
We also seeked to examine the correlations between
nutritional status assessed by NAF and various
laboratory parameters (creatinine, serum albumin,
blood urea nitrogen, white blood cell count,
hemosglobin levels, total lymphocyte count, and
absolute neutrophil count) as well as anthropometric

indices.
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Materials and methods Study design and
Population Selection

This cross-sectional study was conducted in
the outpatient department of the Cancer Center at
Khon Kaen Hospital, Thailand. Patients diagnosed with
cancer were included through random sampling from
August 1, 2022 to November 30, 2023. The sample
size was calculated using a formula'® based on a
proportion in the population of 22.9% from previous
studies with an absolute error of .05, resulting in 272
participants.'! The inclusion criteria encompassed
patients older than 18 years who were diagnosed
with any type of cancer based on histological and
radiological methods. All participants provided
informed consent before being included in the study.
The exclusion criteria included patients with unstable
hemodynamics, Eastern Cooperative Oncology Group
(ECOG) performance status of 4, and pregnancy. The
study received approval from the Khon Kaen Hospital
Institute Review Board in Human Research, Thailand
(approval code KEXP65057). Initially, 279 patients
met the inclusion criteria; however, 7 were excluded,

leaving 272 patients for analysis.

Nutrition Alert Form

All patients were assessed using the NAF as a
single-step approach for nutritional assessment. The
NAF score evaluates nutritional status based on the
sum of eight items with either BMI, albumin, or TLC.
The grading scores for each NAF are as follows: a
score between 0 and 5 indicates normal nutritional
status, a score between 6 and 10 indicates moderate
malnutrition, and a score greater than 11 indicates

severe malnutrition.

Statistical analysis

All analyses were performed using R version
4.1.2 [R Core Team (2021). R: A language and
environment for statistical computing. R Foundation for
Statistical Computing, Vienna, Austrial.'? Data normality

was assessed using the Shapiro-Wilk test. Categorical

variables are presented as numbers or percentages
and were analyzed using the chi-square test,
Fisher’s exact test, or the McNemar test as
appropriate. Descriptive statistics were presented as
mean with standard deviation (SD) or median with
interquartile range (IQR) for non-normally distributed
continuous data, and as percentages for categorical
data.

We employed univariate and multivariable
analyses using a logistic regression model to assess
the relationship between predictor variables and
malnutrition. Crude and adjusted odds ratios,
along with 95% confidence intervals (Cl), were then
calculated to evaluate the strength of these
associations.’> The Spearman rank correlation
coefficient (p) was used to determine the correlation
among the three types of NAF, laboratory findings,
and anthropometric parame‘ters.14 Continuous
variables were categorized according to their cut-off
values for malnutrition. P-values less than .05 were

considered statistically significant.

Results
Demographics and Clinical Characteristics
stratified by NAF-BMI categories

All 272 patients met the inclusion criteria and
were enrolled for analysis. The median age of the
participants was 59 years (IQR 51-67), with 50% being
male. The most common types of cancer among
malnourished patients, as defined by NAF-B and
NAF-C, were colorectal (30%), head and neck (28.5%),
and breast cancer (18%). Approximately 60% of
patients had advanced-stage cancer.

Significant differences in baseline characteristics,
including ECOG performance status, cancer stage,
TLC, serum albumin level, and hemoglobin level,
were observed among different nutritional statuses.
However, comorbidities did not differ significantly
among cancer patients. Comorbid diseases included
diabetes mellitus and chronic kidney disease
(8.5%), while 15.5% of patients had hypertension,
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dyslipidemia, thyroid disease, or heart disease. The remaining 76% of patients had no comorbid diseases.

Other baseline characteristics of the study population are presented in Table 1.

Table 1 Baseline characteristics of the patients as stratified by NAF-BMI categories (N = 272)

Parameters Overall (N = 272) NAF A (N = 121) NAFB (N =119) NAF C (N = 32) p-value
Age (years)* 59 (51, 67) 57 (51, 66) 61 (52, 68) 61 (52, 69) .20
Male (%) 135 (50%) 51 (42%) 68 (57%) 16 (50%) .07
ECOG 0 (%) 81 (30%) 50 (41%) 30 (25%) 1(3.1%) <.001
ECOG 1 (%) 172 (63%) 66 (55%) 82 (69%) 24 (75%)
ECOG 2 (%) 18 (6.6%) 5(4.1%) 7 (5.9%) 6 (19%)
ECOG 3 (%) 1 (0.4%) 0 (0%) 0 (0%) 1(3.1%)
Type of cancer (%) NA
Breast cancer 49 (18%) 28 (23%) 17 (14%) 4 (12%)
Upper Gl 17 (6.2%) 8 (6.6%) 6 (5.0%) 3(9.4%)
Liver cancer 11 (4.0%) 7 (5.8%) 2 (1.7%) 2 (6.2%)
Head and neck 55 (20%) 12 (9.9%) 29 (24%) 14 (44%)
Lung cancer 44 (16%) 21 (17%) 20 (17%) 3 (9.4%)
Genitourinary cancer 4 (1.5%) 1 (0.8%) 3(2.5%) 0 (0%)
Bone-soft tissue 4 (1.5%) 2 (1.7%) 2 (1.7%) 0 (0%)
Lower Gl 82 (30%) 40 (33%) 37 (31%) 5(16%)
Other 6 (2.2%) 2 (1.7%) 3(2.5%) 1(3.1%)
Cancer stage 1 (%) 10 (4%) 3 (2.5%) 3(2.5%) 4 (12%) 01
Cancer stage 2 (%) 36 (13%) 11 (9.1%) 23 (19%) 2 (6.2%)
Cancer stage 3 (%) 61 (23%) 23 (19%) 28 (24%) 10 (31%)
Cancer stage 4 (%) 165 (60%) 84 (69%) 65 (54.6%) 16 (50%)
Comorbidity (%) 65 (24%) 22 (18.1%) 32 (26.9%) 11 (34.3%) .20
Chemotherapy 171 (63%) 76 (63%) 79 (66%) 16 (50%) NA
Radiotherapy 21 (7.7%) 4(3.3%) 13 (11%) 4 (12%)
Chemoradiotherapy 18 (6.6%) 3(2.5%) 9 (7.6%) 6 (19%)
Targeted therapy 12 (4.4%) 7 (5.8%) 4 (3.4%) 1(3.1%)
Palliative care 14 (5.1%) 5 (4.1%) 5 (4.2%) 4 (12%)
Hormonal therapy 15 (5.5%) 11 (9.1%) 4 (3.4%) 0 (0%)
Other 21 (7.7%) 15 (12%) 5 (4.2%) 1(3.1%)
TLC(x10cells/mm?)F 1.55(0.98, 2.20) 1.81(1.22,241) 1.48(0.84, 2.10) 0.88(0.53, 1.63) <.001
ANC(x10°cells/mm?) ¥ 355(248,536)  348(247,502)  347(244,526)  497(281,599) 20
BUN (mg/dL)jF 12.0 (9.0, 16.0) 12.0 (9.0, 16.0) 12.0 (9.0, 15.0) 10.5 (9.0, 16.0) .80
Creatinine(mg/dL) ¥ 0.77 (0.63,0.94) 0.75(0.61,091) 0.80(0.67,0.95) 0.76 (0.60, 0.97) .40
Albumin (g/dL) ' 399 (3.50, 4.20) 4.00 (3.80, 4.20) 4.00 (3.50, 4.20) 3.15(2.68, 3.80) <.001
Hemoglobin (g/dl) ¥ 11.3(10.0, 125) 11.4(10.2, 126) 11.3(100, 126) 103(9.3,11.9) .004

T Kruskal-Wallis rank sum test; Pearson’s Chi-squared test; Fisher’s exact test; +Median (IQR); significance is shown as p-value < .05
Abbreviations: GI: Gastrointestinal, TLC: Total lymphocyte counts, ANC: Absolute neutrophil counts, BUN: Blood urea nitrogen
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Prevalence, Nutritional Status and Intervention
of the Study Population Stratified by NAF-BMI
Categories

Using the NAF as a one-step assessment tool,
43.8% of patients (N = 119) were classified as having
moderate malnutrition (NAF B), and 11.8%
(N = 32) were classified as having severe malnutrition
(NAF C) out of a total of 272 patients. The
nutritional status of the study population, stratified
by NAF-BMI categories, are presented in Table 2.
ABW and BMI decreased significantly with worsening
nutritional status (p-value < 0.05). According to NAF
A, B, and C categories, the BMI values were 22.9
ke/m2 (IQR 20.6-25.3), 20.9 kg/m2 (IQR 18.4-23.9), and
18.7 kg/m2 (IQR 16.2-21.4), respectively.

Nutritional routes included oral nutrition (137
patients, 50%), oral nutritional supplements (ONS)

with immunonutrients (80 patients, 29%), standard
ONS (41 patients, 15%), and enteral nutrition
(14 patients, 5.1%). Malnourished individuals were
more likely to receive an oral diet with ONS containing
immunonutrients and enteral nutrition compared to
individuals without malnutrition. However, there was
no statistically significant difference in the nutritional
routes among different nutritional status categories.

Cancer patients with malnutrition experienced
significantly more weight loss compared to those
without malnutrition. The overall percentage of
weight change was -3.85 % (IQR -9.89 to 0.18). For the
NAF C group, the percentage of weight change was
-12.77 % (IQR -17.80 to -6.32); for the NAF B group,
it was -5.36 % (IQR -10.18 to 0.00); and for the NAF
A group, it was -2.13 kg (IOR -6.15 to 1.09) (p < .05),

as shown in Table 2.

Table 2: Nutrition status and interventions stratified by NAF-BMI categories.

Overall NAF A (44.4%) NAF B (43.8%) NAF C (11.8%) +
Parameters p-value
N = 272 N =121 N =119 N =32
Actual BW (kg) 56 (50, 64) 60 (53, 65) 54 (48, 63) 48 (42, 55) <.001
BMI (kg/m?) 21.7(19.2, 24.8) 229 (206, 25.3) 209 (184, 23.9) 18.7(16.2, 21.4) .029
Aweight (%) -3.85(-9.89,0.18) -2.13(-6.15,1.09) -536(-10.18,0.00) -12.77 (- 17.80,-6.32) <.001

tKruskal-Wallis rank sum test and data are presented median (Interquartile range).

Correlation between NAF, anthropometric parameters and laboratory results

Among the three types of NAF scores, there was a statistically significant and very high correlation
between NAF-BMI and both NAF-ALB (p = 0.96, p < .001) and NAF-TLC (p = 0.91, p < .001). Despite statistical

significance, the correlation between NAF scores and either laboratory results or anthropometric indices

was negligible or low.

Analysis of risk factors associated with malnutrition

Logistic regression analyses were conducted to identify risk factors associated with malnutrition. The
analysis included sex, age, BMI, type of cancer, current cancer treatment, ECOG status, cancer stage, ANC
level, TLC level, albumin level, and types of nutritional support. Compared to patients younger than 60
years old with a BMI greater than 20, the odds of malnutrition among cancer patients older than 60 years
with a BMI of less than 20 were 2.17 times higher adjusted odds ratio (adjOR) 2.17, (95%Cl: 1.15, 4.12) and

3.97 times higher (adjOR 3.97 (95%Cl: 1.93, 8.17)).
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Table 3 Risk factors associated with malnutrition among cancer patients

QOutcome variables

Crude odds ratio

Adjusted odds

Variables MAPEEG NAE A (95%Cl) pvalue o (95%Cl) palue
(N=151) (N=121)

Male 85 50 1.83 (1.13, 2.97) .015 1.46 (0.76, 2.80) .25
Female 66 71 Ref
Age = 60 years 83 48 1.86 (1.14, 3.01) .012 2.17 (1.15, 4.12) .017*
Age < 60 years 68 73 Ref Ref Ref Ref
BMI = 20 |<g/m2 70 21 4.12 (2.33,7.27) <.001 3.97(1.93,8.17) <.001*
BMI > 20 |<g/m2 81 100 Ref Ref Ref Ref
Type of cancer
Breast 21 28 Ref Ref Ref Ref
Upper Gl 9 8 1.5 (0.5, 4.54) a7 0.31 (0.67, 1.39) 13
- HCC 4 7 0.76 (0.2, 2.95) .69 0.26 (0.04, 1.60) .15
- Head and neck 43 12 4.78(2.03,11.22)  <.001 0.86 (0.20, 3.61) .84
- Lung 22 22 1.33(0.59, 3.02) .49 0.67(0.21, 2.12) .49
- Genitourinary 3 1 4.0 (0.39, 41.23) 24 2.15(0.16, 29.3) 56
- Bone 2 2 1.33 (0.17, 10.25) .78 0.57 (0.04, 7.52) .67
- Colorectal 43 39 1.47 (0.72, 3.00) 29 0.53(0.18, 1.52) .24
- Other 4 2 2.0 (0.306, 13.06) a7 0.35 (0.04, 3.34) .36
Current Treatment
- Chemotherapy 95 76 3.13 (1.16, 8.44) 025 3.21(0.84, 2.33) .09
- Radiotherapy 17 10.63 (2.51, 44.99) .001 3.93(0.57, 6.95) .16
- CCRT 15 12.5 (2.63, 59.57) .002 5.71(0.87, 7.37) .07
- Target 5 1.79 (0.40, 7.91) .445 2.64 (0.43, 16.3) .29
- Palliative 9 4.5(1.06,19.11)  .042 4.21(0.7, 26.1) 12
- Hormone 4 11 0.91 (0.21, 4.015) 9 0.98 (0.14, 6.69) .99
- Other 6 15 Ref Ref Ref Ref
- ECOG 0 31 50 Ref Ref Ref Ref
- ECOG 1 106 66 2.59 (1.51, 4.46) <.01 1.41 (0.69, 2.87) .34
- ECOG 2 13 5 4.19 (1.36, 12.91) .012 2.37 (0.58, 9.61) .23
- ECOG 3 1 NA NA NA NA
- Cancer stage 1 7 3 Ref Ref Ref Ref
- Cancer stage 2 25 11 0.97 (0.21, 4.49) 97 0.49 (0.06, 4.23) 52
- Cancer stage 3 38 23 0.71 (0.166, 3.01) .64 0.28 (0.03, 2.26) 23
- Cancer stage 4 81 84 0.41 (0.10, 1.65) 21 0.19 (0.02, 1.46) 11
ANC<1500 unit 12 10 0.96 (0.40, 2.30) .92 0.72(0.24, 2.18) .55
ANC>1500 unit 139 111 Ref Ref Ref Ref
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QOutcome variables

Crude odds ratio

Adjusted odds

Variables -value lue

NAFLERE AR (95%Cl) g ratio (95%Cl) e
(N=151) (N =121)

TLC <1500 unit 85 44 2.25(1.38, 3.68) .001 1.9 (0.99, 3.60) .05

TLC >1500 unit 66 7 Ref Ref Ref Ref

Albumin <2.8 g/dL 14 2 6.08 (1.35, 27.30) .018 5.14(0.82, 32.18) .08

Albumin >2.8 ¢/dL 137 119 Ref Ref Ref Ref

Nutritional support

- Oral intake 64 73 Ref Ref Ref Ref

- Enteral nutrition 13 1 14.83(1.89,116.51) .01 2.46 (0.24, 25.0) 45

- ONS (standard) 19 22 0.99 (0.49, 1.98) .966 0.68 (0.28, 1.69) 41

- ONS (add immunonu- 55 25 2.51(1.41, 4.48) .002 2.19 (1.0, 4.76) .047*

trients)

Abbreviation: ANC (Absolute neutrophil count), BMI (Body Mass Index, ECOG (Eastern Cooperative Oncology Group performance
status), CCRT (Concurrent chemoradiotherapy), TLC (Total lymphocyte count), ONS (oral nutritional support), *p-value < .05,

unit = cells/mm?3

Discussion

To the best of our knowledge, this study
is the first to evaluate the prevalence of malnutrition
among a variety of cancer patients in the outpatient
department of the Cancer Center using the NAF. The
prevalence of moderate malnutrition and severe
malnutrition was found to be 43.8% and 11.8%,
respectively, using NAF as a one-step approach
assessment tool. Moreover, a high correlation was
observed between NAF-BMI and other NAF parameters,
including NAF-ALB and NAF-TLC. In settings where
weight measurement is not feasible, the use of NAF-ALB
and NAF-TLC were beneficial. Additionally, this study
identified several risk factors associated with malnutrition,
including BMI < 20 kg/m?, and age = 60 years.

Cancer patients face a high risk of
malnutrition due to inadequate intake, appetite loss,
gastrointestinal dysfunction, therapeutic
side effects, increased energy expenditure, and
tumor-associated inflammation. Malnutrition
is linked to higher mortality, postoperative
complications, and prolonged hospital stays.

Guidelines recommend risk screening and

nutritional assessment for early detection,
followed by interventions to correct reversible
causes, provide multimodal nutritional support,
and maintain or improve ECOG performance
status, critical for treatment tolerance.’ ¢ The
NAF, validated against PG-SGA, offers a simpler
alternative for monitoring nutritional status
without requiring complex examinations.” Our
study highlighted a strong correlation between
NAF using BMI and laboratory tests, enabling
assessment in patients unable to undergo weight
measurement.

The prevalence of malnutrition varies among
cancer centers depending on the clinical setting
and measurement tools used. In the Thai population,
previous studies using NAF have revealed malnutrition
prevalence rates of 40% in colorectal cancer patients,
91.8% in head and patients with locally advanced
head and neck squamous cell carcinoma, and 89.8%
in cancer patients receiving radiotherapy” ! '8
Some center showed that 27% of patients were
moderately malnourished, and 34% were severely
malnourished according to the PG-SGA.* BMI has
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limitations in detecting malnutrition among cancer
patients. Conditions like edema caused by
hypoalbuminemia and carcinomatosis peritonei
can obscure changes in body weight. Therefore,
validated screening and assessment tools should
be used throughout the cancer treatment process.”’
Therefore, NAF can be considered a single-step
assessment tool for outpatient clinics due to its higher
sensitivity.

Cancer patients often face malnutrition due
to disease-related mechanisms, making nutritional
and immune support essential. Cancer cachexia, a
complex wasting syndrome, is not fully addressed by
conventional nutrition care. Early-stage interventions,
including nutrition counseling, fortified foods, and oral
nutritional supplements (ONS) with anti-inflammatory
ingredients, are recommended for precachexia to
address metabolic derangements. Immunonutrients like
fish ail, arginine, nucleotides, and glutamine improve
appetite, calorie intake, body weight, and postoperative
outcomes, as supported by current guidelines.®
Our cross-sectional study investigates malnutrition and
nutrition routes, including enteral nutrition and ONS
with immunonutrients. Reactive feeding correlated with
higher malnutrition risk, while nasogastric feeding in head
and neck cancer patients reduced complications and
improved long-term oral intake.! However, the study
design limits causal conclusions. In resource-limited
settings, ONS with immunonutrients and prophylactic
feeding may be prescribed after other interventions fail,
showing significant outcomes.

Several factors contribute to malnutrition in
cancer patients, with esophageal, gastroenteric, head
and neck, and pancreatic cancers showing the highest
prevalence. Patients with head and neck and upper
gastrointestinal cancers are particularly vulnerable due
to poor intake and treatment-related sequelae.?? Our
study did not identify specific cancer types and staging
associated with malnutrition risk, consistent with
previous research showing no link between disease stage

and malnutrition risk. 2> Gender differences in treatment

efficacy and toxicity may influence nutritional status, but
our findings did not support earlier studies suggesting
males are at higher risk.* While prior research connects
malnutrition with poorer ECOG scores, our study found
no significant risk, likely due to the exclusion of patients
with ECOG status of 4% Treatments like chemotherapy,
RT, and CCRT are associated with a higher risk of
malnutrition, primarily due to severe radiation-induced
oral mucositis, which reduces oral intake. Despite
increasing treatment effectiveness, these combined
modalities lead to more adverse effects.

This study’s strength lies in being the first
to utilize the NAF to determine the prevalence
of malnutrition among various types of cancer
outpatients at a referral center, including patients
who received different kinds of therapy. This study
also establishes the first correlation between
NAF-Alb, NAF-TLC, and NAF-BMI in cancer patients.
However, we acknowledge some limitations, such
as the cross-sectional nature of the study, which
recorded data at various points during treatment.
For example, most of patients with malnutrition
were given nutrition interventions, including
enteral feeding and ONS with immunonutrients.
Consequently, we were unable to establish a
temporal relationship between nutritional status and
certain risk factors, such as nutrition interventions.
Further longitudinal studies are needed to detect
malnutrition using NAF among cancer patients in outpatient
departments and assess the improvement of nutritional

status outcome after receiving nutrition interventions.

Conclusion

The prevalence of malnutrition among
cancer outpatients is high, highlighting the importance of
utilizing the NAF to evaluate nutritional status, particularly
in patients with low BMI, and the elderly patients. Given
the strong correlation between NAF-BMI, NAF-Alb, and
NAF-TLC, all these tools can be employed to screen for

malnutrition among outpatient cancer patients.
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Abstract

Background: Periodontitis is a chronic infectious disease that causes periodontal tissues destruction
leading to tooth loss, affecting chewing efficiency, esthetics, and quality of life. Supportive periodontal
therapy (SPT) aims to maintain periodontal tissues in a functional state and prevent the recurrence of
periodontal disease. Objective: To study the prevalence and factors related with recurrence of periodontitis
and tooth loss in patients receiving SPT at Rajavithi Hospital between January 1 2015 to July 31 2023.
Method: A retrospective study was conducted using the medical records of 80 patients who received SPT
at Dental Department, Rajavithi Hospital from January 1 2015 to July 31 2023. Data collected included
general characteristics, history of diabetes (DM) and smoking, severity of periodontal disease, active
periodontal therapy (APT) methods, periodontal condition after APT, duration of SPT, compliance, recurrence
of periodontitis, number of remaining teeth, and the number of tooth loss due to periodontitis. Data were
analyzed using SPSS version 22.0. Result: Out of the 80 patients, 80.0% were female with an average age
of 58.58+11.33 years. 11.3% had DM, 56.3% were in stage Ill periodontal severity. The average duration of
SPT was 61.99+34.01 months. Most patients (81.3%) received SPT by only scaling and root planning (s/rp).
The prevalence of recurrence of periodontitis was 42.5%. DM (adjOR 7.27, 95%Cl: 1.33, 39.67, p < .05) was
related with recurrence of periodontitis. During SPT, 18 (0.9%) out of 2,069 teeth were extracted due to
periodontitis with tooth loss rate 0.05 teeth/person/year. Age (adjOR 1.07, 95%Cl: 1.01, 1.15, p < .05) was
related with tooth loss. Conclusion:The prevalence of recurrence of periodontitis was 42.5%. DM was related
with higher risk of the recurrence of periodontitis. Prevalence of tooth loss due to periodontitis is 0.9% and
tooth loss rate was 0.05 teeth/person/year. Age was related with tooth loss, with older being at higher risk.

Keywords: Recurrent periodontitis, Supportive periodontal therapy, Tooth loss
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Abstract

Spinal cord injury results in limitations in daily functional activities and quality of life. Therefore,
physical rehabilitation is crucial for restoring functional independence. Resistance training (RT) is one of
the most effective methods of rehabilitation. This article aims to review the literature about RT in
rehabilitation of patients with spinal cord injury (SCI), including principles, benefits, and potential adverse events.
Electronic searches were conducted in PubMed, the Physiotherapy Evidence Database (PEDro), and Thai
Journal Online (ThaiJO) for clinical trials published between 2013 and 2023, focusing on RT in SCI. Two
independent reviewers selected studies based on title, abstract, and full text. Subsequently, reviewers
extracted data, including study methods, intervention protocols, results, and reported adverse events.
Fourteen studies were included for review. The review found that RT not only increases muscle strength but also
positively affects functional ability and cardiovascular fitness. The types of exercises commonly used include
progressive resistance training, circuit training, and manual resistance training. A non-serious adverse event
of muscle soreness was occasionally reported. RT demonstrates potential for enhancing physical health and
functional activity in SCI. Consideration of precautions according to health condition should be a concemn
to prevent adverse effects. Due to the limited number of studies, further research involving larger sample
sizes and long-term follow-up assessments is recommended.

Keywords: Exercise, Resistance training, Spinal cord injury
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Abstract

Background: Osteoporosis and periodontitis have been taken into account in relation to relevance.
Because both are common conditions in middle-aged and elderly people, which is identical in terms of bone
mass destruction. Therefore, understanding the relationship of both conditions may lead to new knowledge
in proper care for both groups of patients. Objective: To study the relationship between periodontal status
and the severity of osteoporosis in patients in care program to prevent refracture of the orthopedic
department of Lerdsin Hospital. Methods: This research was a descriptive prospective research. 64 patients
were measured bone mineral density (BMD) by the x-ray bone densitometer, in a femoral neck, vertebral
spine and total body for assess osteoporosis severity and assess periodontal status by measured by the
Community Periodontal Index (CPI) (WHO, 1997). Then, all data are analyzed with Spearman’s rank correla-
tion coefficient. Results: According to studies, it had been found that There were 64 patients aged between
51-103 years (average 76.3+9.4 years). Community periodontal index (CPI) showed that CPI = 1 (bleeding
gums) accounted for 15.6%, CPI = 2 (with calculus deposit) accounted for 48.4%. CPI = 3 (with periodontal
pocket depth = 4-5 mm.), Representing 21.9% and CPI = 4 (periodontal pocket depth =6 mm.), Representing
14.1%. All patients will receive Bone Mineral Density (BMD) measurements. It was found that the periodontal
condition was significantly related to BMD measured only from the femoral neck (p < .05). Conclusions:
There is a correlation between bone mineral density (BMD) only in the femoral neck with different levels
of community periodontal index (CPI). According to the data, the researcher has suggestions for the care of
hip fracture patients as a symbol of multidisciplinary. Because there is a possibility of correlation between
osteoporosis and periodontitis.

Keyword: Osteoporosis, Periodontitis, Community periodontal index (CPI)

unAQgYd

QAN an1nsegnNIu (osteoporosis) lay
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nauléFunsitadindulsanszgnmu (osteoporosis)
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Tsameuadadu 9w 64 18 JUheaslasunisinen
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Fundsdrien (lumbar spine) WazAITINTAIINTY
(total body) \leUsifiumnuguusweslsnnszgnny
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Jsasnsunsiwng UA 5

unun (Introduction)

anenIznniy (osteoporosis) havaNIIL
USviudgniau (periodontitis) lagniunanfiansan i
AruAgatoadonles iesanisgifuanmeiinuveslu
g Tenansnunasigeeny’ fanvuzi mileudy
luldveansyiasulanszgnlagn1ignsEgnny
(osteoporosis) 1unsidenvesnanszgn Maszuy
(systemic degeneration) dxansgnulagnsesiansegn
if8lUss (cancellous bone) Tuwauillsauiviuddniay
Judnvarvesnsaydeniansegnsuinainnsdniay
WwIEMmUnLs (local inflammatory bone loss) fikansgnu
sonsanuthity daunsegniiioutiu (cortical bone) 919
thun Famsgadediuld anmuAdeuuuniafauing
(cross-sectional) MIUsELUANUATUSTENIN9EA1IE
faaes dauluglun1sustssduanuuussvesaniie
Usrudazinanaindiesedvensegnuinssing &

| v g a s aa o A A o g v
muuaaﬂ%mv\nimLGIE)SV]Nﬂauﬂ {]T\]QEJE]‘UG] V]WF]FLVT

Tsasaasarsgniufiansunsauduiiosnin lsa
faaos Silafeidssiniu’ Wy o1y Wugnssy g
Waguudaseesluy nMsguyns Wuldeifu n1svin
Infiufuazussmuaai@euenaininaaniznsegn
wsumazanMzUTiudsnauidulsaidalidogdunis
uadnwIaznAnTuLEY ariinanszmusonmnw
FAnvosgheilusgrsdeananng Aldnd1aundng
funistostunazquadnuifiieiiianigisasnis
#5un1squalasananvnisn wazviinisAnwfisdy
Aeafuamduiudannedangnn eumuumily
mMsuagihefivnzausioly

jaaua:d5n1s
(Material and Methods)
nsAnwniidunisAnwinssauinuuiivioya
Wi fiaquszasdiiiefnuianudusiug sening
an1sdiviug uwazauTuLIesanIEnIEgnNTy lu
FUnefithslassnisnsquagioe Tsanseganguiiie
lﬂﬁlﬁﬂmiﬁﬂ%’l (refracture prevention) UBILNUN
003lsUnnd lssmenuiadadu $1uau 64 518 Vinsiiu
Toyasening fanal 2559-ugey 2562 Uagyinis
Besedeya wanadalud 2565 laedidnsuidedu
nauTiléisunsitiadefian1aznszgnngu (osteoporosis)
Safunsvinuesnsgn (bone fracture) Faidugtnlu
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Tnssnspuadielaansegnnsuiiiolalls Annsinen
(refracture prevention) U83uNUNea3LsUANE lsane1ua
dndu onanadnsmnieaslesu nsinAianumuigy
wanszan (bone mineral density; BMD)* * Inan13in
1n838n15 X-ray bone densitometer Tunsegn 3 du
AanszgnAaazlnn (femoral neck) nIggndundadu
17 (lumbar spine) wagASINTIT1NE (total body)
LﬁaﬂﬁzLﬁuﬂ31m§uLLiaﬁuaqaﬂwam'ﬁx@ﬂwqu WALNIS
Usgiiu AINTULIITRIEN L USTIUABNEY AINIRTEIU
Ya903AnIsoUINeElan (WHO, 1997) TnenisinAisal
USTiusgavu (community periodontal index; CPI) lng
NINAFDUANNAZIUNITIAY (study objective): ldada
Spearman’s rank correlation coefficient ﬁgﬁﬁmﬁffﬂ
TARIUAT5UT09 INANENTINNNTIIUETTUNTITeTuAY
Tsmenuadnduduiieuios

Wa (Result)

NANAIRENTINIU 64 AU UTENDUMENE 46 AL
wieng 18 au Aodudowaz 71.9 uaz 28.1 lasilong
sewin 51-103 T ongiadeiu 76.3x9.4 U nguened
wuinnfigade naueny 71 - 80 U d1uau 26 au (Soe
az 40.6) 58989117D nNqueny 81 - 90 U 1w 20 AU
(Seway 31.3) ngueny 61 - 70 U §1uau 10 A (Favaz
15.6) ngueny Weendn 60 U 317w 4 Au (Seeaz 6.3)
wagtesiigafenduiiongunnndt 90 U d1wau 2 au
(Sowa 3.1)

A13197 1 wansanyazilureIngudiegny 91uu
VMLA LENNALAZELREY

U Joway

LI

%Y 18 28.1

YA 46 71.9
GHERE

<60 4 6.3

61-701 10 15.6

71-80 1 26 40.6

81-90 U 20 31.3

J1saisnsuNIsiwng Uﬁ 500

AU Saway
117731 90 U 2 3.1
lyiszyeny 2 3.1

3

NAF9 2 LLammLaﬁaﬁwuauﬁﬂaaLLﬂﬂmﬂu
FEAUAUTULTIVBIENILUSTIUA (CPI) WUl a@nae
MaTiuANsIIveINguiegiinuNniigafe calculus
deposite 91121 31 AU TO9U1AB perio pocket = 4-5 mm.,
gingival bleeding Wag perio pocket > 6 mm.
Andusouay 48.4, 21.9, 15.6 uay 14.1 AudIAu

M13199 2 uansAefgduIuUIgLenausERUAIY
JULIIVBIAN1IEUTIUA (CPI)

W 3eway
Gingival bleeding 10 15.6
Calculus deposite 31 48.4
Perio pocket = 4-5 mm 14 21.9
Perio pocket = 6 mm 9 14.1

NPT 3 MLERALRAIILILETBUeN
MAUTTAUANUNUILUULNANTEAN (A BMD) Wu31e BMD
Y94 nszgnAsazlnn (femoral neck) (BMDF) fd1u7u
Fetne 55 e A1 BMD fgafigade 0.305 gefian fe
0.990 ANRAYBYT 0.570+0.130 uazA1 T-Score N3zgn
Aaazlnn (femoral neck) (T_Score F) f3Muiusiingng
55 A1 fiAn T-Score ffiga Ao -5.260 gsfignde 0.200
A0dBogfl 2.652+1.087 A1 BMD ¥93 nszgndumda
@187 (lumbar spine) (BMD_S) fi91uuf19e149 54 AY
fiAn BMD silgade 0.265 geflanfie 1.210 Alade
9871 0.777+0.204 Wag A1 T-Score NsvgnEUNdsdIULD?
(lumbar spine) (T Score S) #FwIuf0Ee 54 AU
fiA T-Score sgnfiande -6.400 gafigado 1.600
Aladeegil 2.153+1.651 A1 BMD v8snszgnlnesiu
(total body) (BMD_T) f31u7uf790819 53 AW TA1
BMD shanilan Ao 0.825 gefignde 1.630 Aadeegi
1.15320.165 uag A1 T-Score N3¥AnlAg I (total body)
((T_Score T) fiuiueaene 53 Au 1A T-Score @?wﬁqm

A =

fio -4.700 gefigadie 5.700 Fodegil 0.061+1.918

q
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= ] a o o o i i
N1919N 3 G]’]S’NLLﬁﬂx‘iﬂ?LaaEJR]WU’J‘L!Q‘U']EJLLEJﬂ(mlli%ﬂUﬂ’J"IﬂJﬂU']LLuuN’Jaﬂigaﬂ (A1 BMD)

fwou  dwnilge  Ageiige  Anade drudsauunsgiu missing
BMD_F 56 0.305 0.990 0.570 0.130 8
T_Score_F 56 - 5.200 0.200 -2.652 1.087
BMD_S 54 0.265 1.210 0.777 0.204 10
T Scire S 53 - 6.400 1.600 -2.153 1.651
BMD_T 53 0.825 1.630 1.153 0.165 11
T Score T 49 -4.700 5.700 -0.061 1.918

NANTNA 4 NGUMBE19NINITIRAT T-score ¥a9 femur WUINENGUBINTT osteoporosis T 32 AU

osteopenia 21 AU Uay UNA 3 AU NAUAIBE19NINTTIAAY T-score @4 spine WU dNgU8INTT osteoporosis

91U 24 AU osteopenia 18 AU Wag UNF 12 AU Wag NaUFI8E197EIN1T InA T-score ¥4 total wudn dinguens

osteoporosis 91U 4 AU osteopenia 10 AU kazUNF 39 AU

M191991 4 PITUAAIANTIZYBILIANTEYNNTUTBINALFIBE T UUNMUNTEYNIYINNNTIRAT T-score

T-score

Femoral Neck (F)

T-score
Lumbar Spine (S)

T-score
Total Body (T)

U Sovay U Fowaz U Sovaz
Normal 3 4.7 12 18.8 39 60.9
Osteopenia 21 32.8 18 28.1 104 15.6
Osteoporosis 32 50.0 24 37.5 4 6.3
System missing 8 12.5 10 15.6 11 17.2

~ A o w a ¢ v y . . a s
NAITNN 5 1NBUIYIYAUNILATIEYNIY Spearman’s rank correlation coefficient 138 Spearman’s rho
NUNAANUAURUTTENINAMUNUIRULYRINTEAN RnzdiuaansEanasinn (femoral neck) waz CPI luszau

#1149 9 el dneEda (p < .05) Tuvaeilafnuduiusiu serinanunniurenseaninusunsegn
dundsdnied (lumbar spine) wagiimduAnsin yms19ne (total body) wag CPI luseaunng 9
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A9 5 ANTNHAAIANINFUTUTTENINTEAUANMUTULTIVDIANIEUTUA (CPI) LagTERUAINNUILIY

\ T-Score T-score T-score
CPI Gender :j: Femoral  Lumbar  Total Body
? Neck(F)  Spine(S) (M
Spearman’s rho  CPI Correlation 1.000 -.159 .196 327 .031 217
coefficient
Sig. (2-tailed) .208 127 014 .821 119
N 64 64 62 56 54 53
Gender Correlation -.159 1.000 192 .302* 126 .108
coefficient
Sig. (2-tailed) .208 136 .023 364 .442
N 64 64 62 56 54 53
Spearman’stho  Nquany Correlation .196 192 1.000 .402** .293* -.001
coefficient
Sig. (2-tailed) 127 136 .003 .035 .995
N 62 62 62 54 52 52
T-Score Correlation .327* .302% .402% 1.000 .335% .499%%
Femoral  coefficient
Neck(F) Sig. (2-tailed) .014 .023 .003 018 <.001
N 56 56 62 54 52 52
T-score Correlation .031 126 .293% .335% 1.000 .494%
Lumbar coefficient
Spine(S)  Sig. (2-tailed) 821 364 .035 018 a3 .001
N 54 54 52 49 54 a3
T-score Correlation 217 .108 -.001 .499* .494* 1.000
Total coefficient
Body(T) Sig. (2-tailed) 119 442 .995 <.001 .001
N 53 53 52 a6 a3 53

* Correlation is significant at the .05 level (2-tailed), ** Correlation is significant at the .01 level (2-tailed)
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39150 (Discussion)
mnmsdnuluadsivilinauianiosusiug
yosftheiitlannenseganguihligAnwannsanausu
nssnwmnaUiTudlFednamnyanluanuidedlalde
AutiUsuAguT (community periodontal index) tu
é'hLmumaamiﬂa%izﬁummqumwaqamwﬁ%ﬁwﬁ
lesonidumdnil (index) Mdusnasgruana Tnens
JnsesdnUsiiudifios 6 dumidludosiin Fevilalal
dapn wag esumnuinilennithedadhsulasansidu
ogsmidlesangthengudsnaniinmaeadeulmlddin
Tutausn AFunssingn Wiy Kim uazan (2014)°
denlid cPl lunsusd anuguusswesanizUsvud
Wudeatu usvitlungudszansvuelng) Tuvaziia
39 daulugjaglden clinical attachment level (CAL)* "®
Fadunisinsesdnuiviudluiiunndlutesiin 1Hue
Tunisualnanusuussnes anneuinuduielunis
AWewes Takahashi wazamz (2012)° Eenld clinical
attachment level score (CALscore) Faayinluilu 6
fumladng WHO probe Tuilud@ 17, 16, 11, 26, 27,
37, 36, 31, 46 war 47 InA1 eanulaluieladuns
B3§3de orafiarsanthdvildsnanunlilunisdnely
adatelu losnnd scale flaxiBon wnTunagiinnsan
nsAnwlunguivaslsanszgansudilifnisinues
nsvpndsnnsine luaded nudihednlve iy
avan (CPI = 2) Aniuovay 48.4 sesaundunguiiises
dnUsviudiviniu 4-5 fiadlums (CPI = 3) Anilusosay 21.9
Tuvaugiinisiuleniidensen (CPI = 1) Anlu Feovas
15.6 GilndiAeaiunguiiiisosdnu3vius > 6 Tadung (CP)
= ) AmfuFesas 14.1 Fsthennaearlisunstu doya
AananarAuuzdl Mstaninglunissneliausviug
wavwiondniauduseynna
Payaluiivesnnuvuiiiuinansegninlagis
X-ray bone densitometer LaAIAIAINN AUILUUNIA
nsean (BMD) wag t-score nednain aanseanazlnn
(femoral neck) nsggndumnasdIuel (lumbar spine)
wazIaA5Uas 19N (total body) Weiimsitedunis
Aadyan1iznszgnnu (osteoporosis) Yaguuldiuims
294 WHO (1994)'* ' fitlagazgnlinisifiade nflan1ie
n3zgNNgL BARuAT BMD Afmannnszgnaoazinng B
aonndastueuideluadedl Aofuagarldunistae

AsmLLInanszn Tudauaginn (Fuildfinngin)
Ushiunanszanaglnn (femoral neck)

91NAN59 3 Waga3e 4 vilsilsdeyadivnanladn
nelugUlesedeaiuaginnnunuiiiy Yeunansegn
fiinstusenldlundazdrnvesnszgniiin fauansly
113199 4 virlinsudneaud vesfuasluaniag
osteoporosis Wumﬂﬁqﬂuﬂiz@jﬂdau femoral neck
Sovaz 50 sedasmegludin lumbar spine Andusewar
37.5 uay total body $euay 4 wawidlethdoyaviamunin
AATI¥YAY Spearman’s rank correlation coefficient
nudaNuFNTUSIENINAUUILILYBIABNTEYN
azlwn (femoral neck) wag CPI Tuszausng  ageiile
ddynnaadn (p < .05) Tuunisdl finnsannisia Arsauih
379718 (total body) wagnszgnFUNAEIULLY (lumbar
spine) Hulsiny euduiudedaiifedfyues A
MMUULIANTEANUTIAUAINGTY wag CPI Tusedusiig 9
lpgnafinaAaIend 1uaideves Tezal wazany
(2000)' Bangusregns fvuelndifssiunuideluaded
Aanaaoulungeionun Uszdhou 91w 70 9o 15y
nyinAn BMD Tuaiwsing 1 veansegndeasinn laun du
femoral neck, trochanter, intertrochanter Lazusiied
Ward’s triangle $9ufanndiuvaensegnau (femor)
WuinAn BMD feuduiudesnsiiteddnieada e
\ieufuAade interproximal alveolar bone loss u
11n59k03 (ABL) uslkiloviaaauiuan clinical attachment
loss (CAL) wuiianuduiusiuan BMD wufiu usildfiie
dfneadndaenadastiunisfineves Saltan way
Rao (2011)° 91 vimsAnwimnuduiudszninediany
MUILUULIANTEYNUATAITEAUNTEAINIZ YRR TENY
Usviusvomgaionunuseannau (clinical attachment
loss or CAL) wuslauduiusylauUsunidu wulsed
fiu Tezal uazAy (2000) urldiduiusiunada §3de
TanuAniuienadimnudululiianznszgniden
fulu Jadeidessioannzusiiudvesngundgaionun
Uszduneu

sroznallunsfnuviwasvuinuszynsiudy
HadeimsTianuddey wunsAnwives Chol was Ay
(2017 vinmsfinwipnuduiussenian NNy
wazanzUsuAsniau luusswns ngulve) 13,464 918
lugiaandia 10 U (2003-2013) TeswUSeuiieulungu
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naaesdslisy msidady Wulsauviuisniauuay i3
ms¥nunaumaiaduisiunou recall Hunguaruausls]
Dulsauviud Sniau Tnedadedu q wu e ong 518
Iouazanugnedinugnivalvinseiu uar Uszdiunis
WA ﬁuadamqgmz@ﬂwquiwdwﬁa 2 NQY WAUIINg
Mamgmendeiiuiruisnausiduiigmiion a:d
anudssienisilsanseganguiilonatriluvinlile
Foyailuuszlomifenisquaguamilanusndy lu
msflostunieBananvesnsiianiiznssgnnguld el
FIRNIPUAFUAMUITUALlAN159TI3 guamily n1s
vhewazeatesuniin miguadnuilsamienaiiae
Hagtuiinsmunivassunssuiisideady
ANUAUTUETEVIN anIENTEANNTY Uae an1d USua
agun Jun1sfinwves Wang uas Mccouley (2016)"
yilsimsuiianeiansiitads dosdudu Téun
91y e MsAsunlaseesluy nsguyvd n1suia
Fanfiud Tngdradudadeidosvesdunazfudndie
vilvimsinwguadihesionilaganauiiv iedum
w9 (guideline) lunistiosfunasquatitheiisans
nauegangan veninifanw dasunalnvaams
Alsatiy 1Anarnnisgnsuniuaunavessesluuiitae
ﬂizmumsﬁuamwmaqmz@jﬂ (bone remoldeling) W@y
augasosluuasulunudsagiuiinsiumuingae
fiflan1nznszgangu (osteoporosis) nsiiiuszues
pro-inflammatory cytokine 1 IL-1, IL-6 ag TNF-a.
Tneviavnil daiu cytokine flagluruiunisazansves
N3gnn (osteoclastogenic bone resorption inducing
cytokines) o8 cytokine mdﬂﬁl agnuduundluvuiunis
novaussailoiderelsaUiviuiEnde

19Nansa1vav (References)

R gl a v ) ' .
wiagalsNAgaiin1s3deuneatiu Wy Esfahanian
V, Shamami MS, Shamami MS., 2012' filaiwu A
fuiusiuseninan1IEnszannIy waran1Izysviud

VYa v =

NP ULUNNTANYLANLAY TS ELIANY1IUIUTY

[

=

dielnlaveaguisanuduiiug sgrawidniliosnindad

a

Toyadndiunileing 1331 asnunsgadenseaniiniu

Y

€

(alveolar bone) snnilugtaeiianniznszgangu
Tnglamzoeuds gitanmzUiiuisniaveyieudstoya
fananonanminefisannenssgnnguviedislainiig
wuLLuLIanszgn (BMD) avggnitansanldindu
PafodeaivhliannsUimuidniau feusunsaiuiy

asuy (Conclusion)
nanlagagdainnisiteluadsdnuingaing
duuseeelitedAgyeads (p < .05) T8riN AW
nukduilansegn (BMD) ludiumensegnazinn
(femoral neck) fuAdwiUIHUAYguYE (Community
periodontal Index; CPI) Tuszaumiaiu
Fefufiteidoiauonurlumaguadias nduae
nszqnazinnvinludnuazvesavanyiin el
Jululdfannuduiusvesannznszgnngu wazan1ie
Usttudsniau fefindniunludesiuuda ilesaniiagidu
anmeiwuveslufiingonaseunasigsey

naanssuuUs:nA

YOUDUNTEAN HB1IEMIITMEWIAEAFY Nay
ueeslsUAN NAUNUSIEIMNeT nauWIdeuaz ULy
walulad waznauuiuanssy lunastiaiuuei
aluayy uaztiemdeauauidediSagarlumed
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Abstract

Background: Non-vitamin K antagonist oral anticoagulants (NOACs) are effectively used in atrial
fibrillation (AF). However, some studies have found that low adherence is associated with adverse outcomes
and stroke events. Objective: To investigate problems related to adherence and safety among patients
using NOACs. Method: This was a cross-sectional descriptive study involving 180 patients with AF taking
NOACs at Neurological Institute of Thailand. Data were collected from October 1, 2022 to October 31, 2023.
Adherence and safety were assessed using the Pharmaceutical Care Network Europe (PCNE) version
8.02 criteria. Result: Adverse drug reactions (ADRs) were the most common cause (20%) of drug-related
problems (DRPs). Rivaroxaban and dabigatran were the most associated ADRs, accounting for 28.6% and
27.3%, respectively. Common ADRs included ecchymosis (13.9%), bleeding per gum (1.7%), hematuria (1.1%),
and hematochezia (0.6%). Adherence was also identified as one of the problems (5.0%). Of these, it was
mostly caused by either patients or caregivers who took less medication than prescribed or not taking it
at all (47.4%). Bleeding events in non-adherence were found to be 1.1%. Using the PCNE system, the
intervention for 34.6 of DRPs was the side effect reported to authorities. All identified problems were
accepted and resolved at a rate of 88.9%. Conclusion: The study emphasizes the importance of addressing
adherence and safety concerns in patients receiving NOACs. Using PCNE Classification to identify and manage
DRPs could improve patient adherence, reduce ADRs. In addition, interventions by pharmacists to resolve
DRPs are accepted and thereby enhancing treatment outcomes.

Keywords: Adherence and safety, Atrial fibrillation, Non-vitamin K antagonist oral anticoagulants
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unAQgo

piivds: s1duudsfveadonvinfuusemiud
Lailfeangiduimiun (NOACs) fuszansualuns
Snwialaosuudunas egaslsfinnn vranisine
wuardaniannnistdsiuiielunisldenduiusiunig
\inlsAviaanlfonadued kazn1izlieneenlaayuie
Faquszasd: WoAnudgmeanusmilelunisldeuas
Anulandeainnislden NOACs 35015: N19IT8LT9
wTLMUUFRTTS Indiheesuudunaa 180 efild
&1 NOACs o aniutsvanyimen iudaadaust 1 nanay
2565 4 31 AAaAY 2566 AuTmdlouazanuUaandela
Sulsziiulnenuuyseiiutamnislyen Pharmaceutical
Care Network Europe (PCNE) version 8.02 Wa: 81015kl
flsszasdanmslfonduaummiinliandymiainnis
Tdenniign (20%) Tnemusndign léun rivaroxaban
ey dabigatran ugiinenisldfisszasdannnis
THevesiandenuld 28.6% uay 27.3% nudiu lag
flomsluifisszasdannisldenfinutos 1dun 9930
\don (13.9%), densanaulsitu (1.7%) Yaanzdudeon
(1.1%) uazarpgaarsziliuden (0.6%) anusiuiely
msldendmuindudndamniadae (5.0%) dulnys
anvnanangUigvserana fUaglivsesuuseniuen
Hoviunmddmielaildsuusemueias (47.4%) Jens
Tiswdlolunsldendwavinliiinnnzidenseon 1.1% n1s
TduuuUsziiutdyninislden PCNE wudsnsudladgm
flfunnitan Ao enunathafssnesenisnuiiy
Anveau evar 34.6 wazlymlasuniseensulazunly
88.9% a3U: msfnwlaliaudgiunisuilelam
Renfumnuiuileuazanudasnisvesithelagliuuy
Usziliu PCNE Ylinsnuanvsuaguuinieun luaiunse
dinausiuile ane1nslifiauseasdainnsldenls
nsdansiullymaueilpendsnslasunisseususge
Auaranusaudlulymdiuet NOACs ietaeliians
Shwitu

AdAy: ANTINLlakazAINUaBnfEvadn,
Tsatlaresuudund, erdumsudhveadonviaiy
Usgyuiilallfoongvidiuinidue

unu

g1PUNIUDFIeLEeR non-vitamin Kantagonist
oral anticoagulants (NOACs) wuseanidu 2 ngumiu
nalnnseangus 1#ud 1) Direct thrombin inhibitors
1WA dabigatran wag 2) Direct factor Xa inhibitors
TouA rivaroxaban, apixaban &8¢ edoxaban 9suns
susedlunisdesiunsiinlsanasnidonaussviinaues
¥1den (ischemic stroke) waznnzdudengasiuly
nszuadan (systemic embolism) lugUlenigiilavies
vndunavdaliiilsaauialasiy (non-valvular atrial
fibrillation; NVAF)" %2

nNsAuteyan senulygiainnislden
NOACs wudgymannisldendiulvgluiieneiila
Hosuudunindosar 19.9 innninsldolunmzauden
gaduluven fevar 8.1 waznnvaudengauiivasn
\donm Sesar 4.0° §5189UMSIARSUAIA3E1TENINeN
wnilan Jovay 28.1 1Annzideneenyiinguuss (major
bleeding) foray 4.4° Faflauiseiaanndes nunisiin
winsallifiaszasAnnnisiden Seway 9.7° Taenu
Haduidusfivilnantdaymainnislden NOACs agnadiife
drAgyneadia druannnulunguethelsaneiilaviesuy
Fundléun flasenguinni 75 U iemdauinniy
LNAYNE Qﬂwﬁmiﬁwmmaﬂm (creatinine clearance;
CrCl) tpsninusowingu 30 daddnsrouil waznslien
dabigatran 113" rivaroxaban (1uAdeiglaiiingly
apixaban uay edoxaban)*

ndygmdesenusiuiielunislden fseenui
uheilausiuilesevar 75.6 lagnuadlu dabigatran
($oray 72.7) dlewSauisuiu apixaban (fovay 59.9)
%50 rivaroxaban (598ar 59.4) waegelsAniu A
Suslelunsldelidfatvuneg (geninsevar 80) uax
fs1eulasnusszauresausiiolunisldonuin
drulngdanusuiielusedus (low adherence)
owaw 51 Funnnisesuliunans (moderate adherence)
Jeway 26 uarsediuge (high adherence) eway 23
muanu® Tnedamainnshisumiielunislaundunus
fumsinlsavaenidonauss Insdwainnzauden
gafuIaLaL 5.6 NIziionoenvlaTunss Souay 6.1 uay
laiquuss fovay 21.2 oersiifodfymeadin® feisea
Jansafiunnzidensen Soeay 7.57
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Fasfu 910015590 5mdyniduen NOACs
Lmﬂﬁmﬁ’umﬁ]Lﬁmnﬂ’f]iymé’hw,%ama Fatlgymdau
Tnghdunisseauanadszme Tnglutagdu aadu
Uszavineniinistd NOACs 11ntu (NOACs luaantdu
Uszaminerlidnuiu 4 519015 laun dabigatran,
rivaroxaban, apixaban e edoxaban)

nnsAnyIALTINdelunslden NOACs Tu
ftelaalarosuudundn® wuindtaefilden NOACs
dilvigidugfgeeny vilvidssionusniielunslde
wazoMslufislszasdainnislden Inglutagiunuide
WAenfuarnusiufiouazeinislifisuszasaainnislden
NOACs toe fiduTaflmwanlafiozAnumdrurutaym
AnuTwiislunislgenayenislufisussasnannnisle
g1lundila NOACs fiaontuussanniven

Q%%a?jﬁmﬁ'm’ﬁﬁﬂmﬁimﬂszLﬁumms'auﬁaiu
nsldenaze1n1shiiialszasAannsldeo1sdaluy
Usgllly Pharmaceutical Care Network Europe (PCNE)
v8.02° atumuilvediednwdymenusaudielunsly
uazAUUansfEann1s e INOACs Taeldsuavans
PNUNIINYITUAIVAIUATUNS LAYD198931n PCNE
version 9.01'° ftouaalWlddaust version 8 Fuly

—

anna3sn1s

ANuTilewazAuUasnievegUlslunisly
67 NOACs wlesnwnnmeitilasiosuudunds w aniiy
Usgaming WJun153idoilanssauiwuudnyineg
oguszasd Ae n1sfnwdameaiusiudielunislden
warauUaendeannisideingu NOACs vedgUle
udeyadaus 1 gana 2565 s 31 manau 2566 Tng
naumegadufirsusnusedguannsieildiueings
NOACs ia$nuniagvialasiesuudunds m oty
Usyanviven wazifaeviedauasny 18 U Tuly 910013
AUIYLIANGNRIDENS 180 518 819899 UIULUE
71750 NOACs faust 1 1ns1as 2564 1 31 Sunau 2564
1wy 398 518) 1w n = NZ%, , P(1-P)/ d” (N-1)+ Z,,,
P(1-P) (N = Sruaugthefilédsu NOACs wiriu 398 518
Taermunls type | error Wiy 0.05, ArAduYnd
Amnsnuluyszring 23.3% (lAainteayaainnis
Anwiwes Jaremsiripornkul N et al.') wagAimuAaIn
\ndouilyensy fvuail 5%

mafiuTIuTndeyalnenisdunival :nuuuiv
swruteyavesiine ilelvinseunquiigmifeaiue
wntu Fedrsdanasgululssmamaglsuildseuiu
sruUn1sIaUsznd T At uenauuLINI e
PCNE v 8.02” ' Usznause

. dunwoifeyafiugiuvesdvisuasyseifiy
CHA2DS2-VASC score Wag HAS-BLED score ¢ng
wuulszfiudadoidsavesnisiinlsavasniden
anparAIABBINMSAnn zdoneen

I famruAlinsIndonazAnniuainishaig
Uszaantunislgen NOACs fenuuRnaIun1sly
81 NOACs Iu@:ﬂaaﬂwaﬂiﬂﬁ’ﬂﬂﬁaauuﬁ’uwg’s
 @n1dudseaninegn wagAua CrCl 310
Cockcroft-Gault Equation2 \leiindlaywsndiu
MIINITIINLLINIINTInN1sUgmannnnsiden
91989 PCNE v 8.02 leiun ussenedgm @envia
voslaymn Bnswanmnveslym Juiinn1sdanig
Aty JunnniseausuLazALiun1TIAN1SAY
Ty waznaansvesnsianstym wiadu
Anusauilelunislien fie wadinssuvesduaely
nsldenfiaenndostumwuziinuludeenves
wwndaifimuasiuauslumsldeligneina gnauns
gniian teegUlensuuasdilauaunissnm lae
WUUUsELNAze98s PCNE v 8.02 ¥t “anvin
e’ eldAndgmifuasld/fuusemuen
Totunnddmiolildnuenas assenutym
Wide “Uszdnsnmnsinw” Widedes “lalana
N33
ANuUasnfuaIuel A 0 nsliNsUsEasAaInNNg
Tafenga NOACs leiun Jaanziluden gaansziu
Aunsan f\;mg’n,ﬁam Benoanaulsily uazdu

. dlevdadgmananusiudelunisiden wieennis
LaiflaUszasdannnislden asvinisduiindeya
wuvUsziiunnusuiiolunisldeuazeinisly
WUszasAInn1slden 9198anuuUszidiu PCNE
v 8.02 Fadunuuusuiiudildaanuiiss 0.85°
lnsUSnwnndgsnew waglvaSnwiaiuaiy
Unoasdvesmslduungiae
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nsdunvaluaziinaugUigudazsnednuiu
3 ¥y Usznouse adeil 1 daviiiveslimusnuduen
adait 2 imsdumealindansusaiuadusnsrezm
1 ievlngfnmumalnsdndt wazadedl 3 Savidivesli
AUTnwIauEIzAnnunsUTEiudymaiussezin
vinegiieAanunisinviaz fusvesiuaeiianitu
Uszaninen leindayniagyiinissneauaiuuuy
Usziiunusaielunisldenazoinishifisussasd
91nnslgen

n53Tei e sRinsalasInTITeanane
N33UNN33E5TIUvRan TuUTTAMINeLavAlATINNg
65-031 lnefiinsuidelasununeasdenveddasanig
FWomaenaudslowd uardoidsfivninduaingide
agetmauldfiddeTaddeudunasiduonarsbusey
Tivinsideynadeiviinisife deddninideitiym
viodoasdeiintuansadeuniudifelduazaiunn
Ufasliddnsulasensideildeladly deagliifinanse
NUABNITINY

[
a Ya o

wonniIdeaziudeyavesfiiisinidedu
Audusazazdameldianizlugluuuiiduasunanis
Wy nsilamgteyaiieiiudiinsinidesenuisnu

= ° 1% ° % < N
M1919N 1 f\]”lu’JuLLaSiE]Elazﬁ]’lLLuﬂSUEliJ“aVl’JvLUGUENQ‘U’JEJ

f1e 9 Idamensdldndufomanansdmnssiny
dleflenmslaifisusvasdiintu §iseiinsevianumsal
n1siinldfieUszasAannnsideiuassieausaunng
fins¥numnade

MylATkazdlaueNan1sAnwITeYan et
Tngldatimganssamn town 9w Sevar lavtiaus
ANENLUUAILRAY WagANINTEy Ae daudoauu
wnsgu nelilusunsuddagy Spss

Wa

1. JoyawugnuyovRUde

v
'
(% Y

Toyarhluvasnguiiedns lumamnewanands

Y
¥

wiriiu (Sewag 50.00) mquﬁa 74.06+10.67 U wu CrCl
\ade 58.4426.7 mL/min aggthodilvg) Crcl 60-89
mL/min (Segay 32.7) gthennseidlsannuiulaiings
wae lsAvaanidan 31NN CHA2DS2-VASC score
1@@Y 5.52+1.13 uag HAS-BLED score 1afi 2.19+2.34

NN15ANYY wuteyadnnslidendiulngylasu
©1 dabigatran (5988 30.56) rivaroxaban (5988 27.22)
apixaban (5ee/az 25.56) way edoxaban (598ay 16.66)
U (37t 1)

Soua 5‘1u'au1iz|l'~1‘wuﬂ Dabigatran Rivaroxaban Apixaban Edoxaban
v n =180 n =55 n =49 n =46 n =30
WA B8, 39U (%) 90 (50.0) 28 (15.6) 26 (14.4) 23 (12.8) 13(7.2)
81g meanS.D. (¥) 74.06+10.7 66.58+10.3 71.29+11.8 68.13+9.6 75.33+10.5
CrCl mL/min mean=S.D. 58.4+26.7 58.8+12.1 59.6+6.3 61.1+7.9 48.6+4.4
CrCl mL/min 37117u
>90 mL/min 5(2.8) 4(7.3) 0(0) 0(0) 1(3.3)
60-89 mL/min 59 (32.7) 18 (32.7) 17 (34.7) 22 (47.8) 5(16.7)
50-59 mL/min 58 (32.2) 29 (52.7) 14 (28.6) 7(15.2) 6 (20.0)
30-49 mL/min 46 (25.6) 4(7.3) 15 (30.6) 13 (28.3) 13 (43.3)
15-29 mL/min 12 (6.7) 0(0) 3(6.1) 4(8.7) 5(16.7)
TsAsu
Diabetes mellitus 41 (22.8) 15 (27.3) 8 (16.3) 9(19.6) 9 (30.0)
Hypertension 180 (100) 55 (100) 49 (100) 46 (100) 30 (100)
Heart failure 10 (5.56) 5(9.09) 0(0) 5(9.09) 0(0)
Stroke /TIA 180 (100) 55 (100) 49 (100) 46 (100) 30 (100)
CHA,DS,-VASc score, mean=S.D. 5.52+1.1 5.03+1.0 5+0.9 5.47+1.5 553+1.3
HAS-BLED score, mean+S.D. 2.19+2.3 2.59+2.1 2.6x1.8 2.70+0.9 2.76+2.1
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2. UrykiAowusouiiona:onnisliwous:aoAoinnisidan NOACs

2.1.4tnvasdeym

nnmsiiudeyadineduu 180 518 wullym 45 518 1nfign Ae FuraaenfEYeINNTIN: Lin/
o1vvsAnmmnsallifisUsasdiieiuen Sy 36 519 Fevag 20.0) sesawn Ae sulsildnanisdne (e
T/muetfosiunmddmizelaildmueas 1 9 18 Gavay 5) uagnuymaneulisusiolunisidedaua
vilAnnzidonsen 1.1% gt ulsemueanudinnninfiumed

2.2 @wmangaeiiliRadymanusiuiielunislien

nnmsiiuteganugthesiuan 180 118 wullgmanusiudielunislden dwau 19 918 wndige e
fuael/mustiosiunmddmielailimueias Sovay 47.4 (15197 2)

o o b4 [ Y A o Y a [ = ¥
M13199 2 Fnusarfevardwunamangtienviiiiadymanuldsutelunislden (h = 19)

swgangireivinliAnUamainalisusielunislden n (%)
Fueld/musiosiuwnddaelilsvueiae 9 (47.4)
FUhsFulsEmue s TiAnsunsizoiuen 2(10.5)
Fuheiu/den nawsemualimunzay Guussnmugviiutiesnit 6 alus) 2(10.5)
fUaeivnsen/Ielumaiifin (Unen darbigatan) 2(10.5)
fuelianunsalionil/suuuuenild (Wlsunnsuussmudliomsansens) 4(21.1)

2.3 msdamsnudeym

msiansiudgmlasunisuilemaiuiu 104 ¥ mﬂ{]mmﬁu’wm 45 ada ndunslddsvanunuszaring
wnndsaiethe i wasmhenuiiiinites lng3Bmsudludiamiiliinniian fe esunainafssanedenie
uituiiaveu Sosag 34.6 (919 3)

A19199 3 SnuLaziesazn1sdansiulym (n = 104)

n1sdansnulayn (Genldl 3 4a) n (%)

Auaalden : e suAlusoddaslden 1(1.0)

farsanTinu ldayyiugddlden 14 (13.5)
aughe/gaua - IAAUInYeuen 13 (12.5)

dastarUaglviaslden 1(1.0)

naReiuaTnluATouATY/Houa 20 (19.2)
AU : Wawuen

NenEn

Sugvilalvy
N133AN15/AANTIUDUTILNUNATIAEIINBNUILNUNTURRAYDY 36 (34.6)
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2.4 msgausuwazAliun1sIan1siudgm

mﬂf]igmﬁgwm 45 ads finssensunazatiunsdanisiutym WUQJ’]ﬂ‘ﬁIEjﬂ Ao nsdanisAutym
I§sumseensusaziuiumsmuioun (Govaz 88.9) wazn1sIansiulamlasuniseausulagaiidunisuediu
fovay 11.11 AUEU (371971 4)

i 1% o o a Y] o
M990 4 iE]EJﬁ%ﬂ’]iEJE)lIi‘ULLﬁszuumiﬁ]ﬂﬂﬁﬂUﬂmM’] (n = 45)

nseausukazaALiunsIansiulyt (Benld 1 U9) n (%)

1. msdanstymlasuniseensu

1.1 msdanisiutymlasunissensulazaiiiunsnuyianue 40 (88.9)
1.2 msdansiutaymlasuniseensuuazaniiunisuisdiu 5(11.1)

3. AWUaoanBYavYNISSNUNAI881 NOACs

NUTI8UANNURDANETBIN1TTNHIAIBET NOACs 313U 36 518 gURnsalnisiineslifiaUssasd
wuLNNTign Ao rivaroxaban Foeay 28.6 wae dabigatran favay 27.3 muadu Wesuunviinvesernslifiasyasd
2nmsldEn NOACs wusnnitan fie anauden evas 13.9 (M3l 5)

A15199 5 SevarAnuUasnievadnissnyl NOACs

ANNUaINNBVDY
o Dabigatran  Rivaroxaban Apixaban Edoxaban
Y 1135n¥1 NOACs
Uaya (n = 55) (n = 49) (n = 46) (n = 30)
(n = 180)
n (%) n (%) n (%) n (%)
n (%)
qﬁamiajmsl,ﬁﬂmms 36 (20.0) 15 (27.3) 14 (28.6) 4(8.7) 3(10.0)
liNeuszaen
Jaanuludon 2(1.1) 1(1.8) 0(0) 1(2.2) 0(0)
ganszludunsan 1(0.6) 0 (0) 0 (0) 0 (0) 1(3.3)
’q}.ﬂfﬂ%’uaaﬂ 25 (13.9) 10 (18.2) 11 (22.4) 3 (6.5) 1(3.3)
Hanaannulsiu 3(1.7) 1(1.8) 1(2.0) 0 (0) 1(3.3)
Buq 5(2.8) 3 (5.5)¢ 2 (4.1 0(0) 0(0)

v
°

* Uapuauyiod 1 ASY, Aauldo ey 1 A wazdsuniidenlu 1 Asa

U

“ aauauied 1 A3 uag dahynilideau 1 A3
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1Sl

MawanITenulgmiainuinniigaluauide
diludesnnulaendevesnissnuiin/ensasiia
winnsallifsszasdifeadue (Fovay 20.0) G
ligonndnatuauise Maneephan P et al.’ (394
UseAvBravasnissnwiesay 77.8 Bosauvasnst
veansinwndesay 153 audu) esneidei
Rudeyalanztaeneilaiesuudunds uazifu
Joyaaniznslden NOACs 4 598015 laln dabigatran
rivaroxaban apixaban Wag edoxaban Wity @ NOACs
1N1551891UN 128NN AIEEAARBITUIUITEYBY
Soukeina B et al.’ (5ouay 1.0) way Shehab A et al.’
($owaz 7.5)

ogslsfinueuidednuannauosigmuas
Anudasafvesen NOACs aangiheundian éun
FUaeld/muntieriunmddmselsildviueas (Govaz
47.4) Jsaenndesiuauideves Maneephan P et al’
($ewaz 20.4) uay Honnonprai T (3eay 66.2) uay
wulgmanenuldsnudelunsldodwaviliiinn g
Fengen 1.1% TaenndesfuniAdues Shehab A et al”
(Sovay 7.5)

nsdamsiutlam wudsudllgunildunndiae
fo Yorsiunatrafssaineidenmizsnuiisuiaveu
Yovaz 34.6 \fos1ne1 NOACs finsmenunniziden
songaiaduernstifssannisliien uagiSudlutlam
a1dusedawn laud weReivaudnluaseunsv/eEoua
($ovax 22.7) Feaenndosiunuisuves Honnonprai T
($owaz 7.5)

ATRNTULAEANLEUNITIANITAUTYM WUNIN
flan Ao nisdansiuliymldfunisseniunazdniu
AsIUTLANUSeay 88.9 Fedenndeciuinive
Maneephan P et al.” (§9e/az 88.9) Lag Honnonprai T
(Sowaz 98.1)

guRnIsalnisiine nshifislssasdainnislden
NOACs wuseeaz 20.0 uviinlaizuuss loiun rivaroxaban
(§ovaz 28.6) dabigatran (Saway 27.3) MUAIAU LAY
$riveenifodumsnenueinsldficsyasdivhy
TlallavinnsideiUseuniisuse nineen NOACs hatlsnee1u
w904 Gianluigi S et al.'?
WIsuLiBuaIne warfarin iU NOACS WUNISII891U

13 a v .
WuN15998 meta analysis

nsiine nsldfisUsyasdanniignain rivaroxaban (RR
1.04, 95%CLl: 0.94, 1.13; p = .35) dabigatran (RR :
0.93, 95%Cl: 0.88, 0.98; p < .01) edoxaban (RR : 0.88,
95%Cl: 0.81, 0.94; p < .01) uag apixaban (RR : 0.78,
95%CLl: 0.73, 0.83; p < .01) awawy oralunsy
AUawaulva udaserguaznugUae CrCl < 50 mL/min
d@ruluglaisu rivaroxaban wa dabigartan Lagn1sidn
81984 darbigartan WU 80% M1la Sefidasndavinulily
FUhefl CrCl < 30 mL/min 3whliAneinnslaifisUszasd
unnedy deduunsiavesennishifisuszasd wu
wnfign #o gaenden (Gevaz 13.9) 10 rivaroxaban
($opay 22.4%,) dabigatran (5988 18.2%) 99833
Ao 1deneenaulsiiu (5avay 13.9) laun rivaroxaban
(§981a% 2.0) dabigatran (5a8ay 1.8) @pARasdiuIILIqY
999 Mitsuntisuk P et al.** {lumsideiseuifisuainen
warf arin WU rivaroxaban inn1giaeneen (HR: 1.36,95%
Cl:0.27, 1.00; p = .051) dabigatran (HR : 0.68, 95%Cl :
0.04, 11.68 ; p = .794) Yaanuluwdon (Govay 1.1)
971 apixaban ($oeaz 2.2) dabigatran (5988 1.8) Ay
diu ilesniAnemsangteldiuen apixaban i
CrCl 37 mL/min wagUaglasuen dabigatran 7if crct
38 mL/min 6‘1’53L‘f]wgﬂwﬁﬁmasimlméa%’q 1nNAlNTY
81 NOACs Fugnoanmaladundnds &1 crcl < 50 mL/
min 9713Ae3lEIATlUNITAITALIDDNAINTNNYIURLA
uun el Crcl > 50 mL/min1 Wuanwnivils
thelsaladesuinlamizniudennnninung Sunduns
louAlalasnismenuuwnmduaglvauslunisldonay
sritenstafesane iy
aAteatuiifnmugite 3 A%t wudosin léud
1) mawldlavimeasauTauiiesusyning NOACs Fslal
ausassuiisuoinsludiiaUszasAseninge NOACs
1g 2) gUrevenedelsimeruia 3) JUieuisieunnd
Wague1 NOACs LU warfarin 4) ftheideTinsoaneg
dudseglutranuidoiosandihednlvgidudgeey
biEedeteananymAdemagliaansofinaunis
Snwld Fetlymananidesrindiudluluils wienasos
UsugunuuaAdeiilosusesaniunsalifana s wu ns
yhioweiudeyaidosinslsmenia uaziiudeyaiu
eidmeanauiieTeuiiisu NOACs siold
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vilnsuamnazuuaLs e dle
anenNsliisUszasrannsidenla nisdanisiutam
auelnendunslasunisseusustsinazansawi v
Haymduen NOACs itetelinanissnuity

Jalauoliu:

mstimshuuuyseidiu PONE etheseidieslugiiae
1#5U81 NOACs nsngnuianansauiinaususionas
ANuUanfuINASlten NOACs agnadusyuu vl
nswianmnveslani Bnsudlatym wazn1sdnnis

1I9NaNs91vVav (References)

Aulgmiugilasndunslasunisyeusueensdiiadae
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Abstract

Background: Alzheimer’s Disease (AD) is a neurodegenerative disease that mainly affects the
elderly population. The variation of microbiome in mouth may have an impact on the brain. However, the
relationship between the oral microbiome and neurodegenerative diseases such as AD, remain unclear.
Objectives: This study interested to compare the differences in microbiome from saliva of elderly people
diagnosed with AD, mild cognitive impairment (MCI) and healthy controls. Methods: Saliva samples and
clinical data from 10 AD patients, 46 MCI patients, and 44 healthy elderly subjects, were collected and
analyzed using long-read next generation sequencing (NGS). In addition, bioinformatic analysis including,
QIIME version giime2, Linear discriminant analysis (LDA) and LDA effect size were performed in this study.
Results: AD patients had Clinical Dementia Rating, Montreal Cognitive Assessment and Mini-mental
Status Examination were lower than the MCl group. In addition, the AD patient group had a higher microbial
diversity than the MCl and control groups. Moreover, AD patients had number of microorganisms including,
Fusobacteriaceae and Fusobacterium, that increased significantly (p < .05) compared to samples from the
control group (4.53+3.2 and 2.60+1.8 for AD and control, respectively). Interestingly, it was found that samples
from AD patients had significantly lower number of Prevotella histicola than samples from the control group
(p <.05) (1.10+1.4 and 5.36+5.4 for AD and control, respectively). Conclusions: The long-read NGS analysis
to study oral microbial biomarkers in the elderly may be useful in indicating risk of Alzheimer’s disease.

Keywords: Alzheimer’s disease, Mild cognitive impairment, Elderly people, Microbiome,
Next-generation sequencing

unAaQyo
piinge: lsraueadoudaluwes (Alzheimer’s disease; AD) Wulsafiiininnsidentesssuulszanda

dnllugjdanansznusoUssrnsgeony Mavdsunlawweqdunid (ulaslulen) ludeshnuavenaiinansenuld
faunals agrelsAmuanuduiusseringlulasiulenludesuinnazlsanedfuanudauuassuulsyam wu AD

J1sasnsunsiwng UA 50 aUUA 1 uns1AU-DUIAU 2568

93



Fafins@nunidedliundn Iaguszasd: 1iieviinig
Wisuifsuanuuandnseatiegaunidvielalasiuley
Mndegathanedgeengfildsunisitiadeindulsn AD
fitienuunnsesmsadilygyndnidos (mild cognitive
impairment; MCI) LLazﬂfjumU@uﬁqmmwﬁ (control)
4513 vinafusediahaeangiae AD 10 51
FUhe MCl 46 518 waggigeengifigunmd 44 518 than
ATIVIATILUTHUTHURANATTEN WAZAIIUUANA
voslulasluloudswmaila long-read next generation
sequencing (NGS) uagilAs183n1s bioinformatics
AelUTUNTULAZNTZUIUNITAN 9 WU QIIME version
giime2, linear discriminant analysis (LDA) wag
LDA effect size Judiu wa: §Use AD fiazuuy
Clinical Dementia Rating, Montreal Cognitive Assessment
LAy Mini-mental Status Examination #1n31ng
MCI waguanaIniunguitas AD aaumatnviany
1999AUNIEUINNTI1 MCl wagndualuay uonaIni
fiay AD Sd1uruvesdeqdunid lussduuniade
Fusobacteriaceae waiifa Fusobacterium fiifissintu
ageiitudfAy (p < .05) Lﬁal,ﬁauﬁuéf’msmmﬂmju
AIUAN (4.533.2 Uay 2.60+1.8 §195U AD Uag NANATUAL
AuUNf muddy) wagiithaulafenuifiogisainngs
fUhvausadondalumesiisiua Prevotella histicola
Wogniieg e nnguAIuANeg1eiitudfty (p < .05)
(1.10+1.4 uag 5.36+5.4 dmFU AD uar NAUAIUAN
AuUNG mud1ev) asd: nsldnedia longread NGS
iiediasgiintstnatinimesgdunisluresuinly
faweny enaiiuselovflunisueniseundsssienisidu
Tsraveadoudalsimadld

AdALy: Ispanesdousaluwes, ANENT3AN
UNNTDIUNNTDaNTIoY, Havene, Wlasluley, welulad
s FuUaTiaL Ul

unun

Tspaneudousaluuns (Alzheimer's disease:
AD) JulsafiiAnainainuidonvessyuuuszand
Fudou laedldnuuzNilAeADANUNNTDININERUYYN
warAnusunnges lsnauendey Saluweidneliin
Fornafuasisuguiiddyinlansmidulszinelne
wultudaudthefifinantu delfiAnanudimeg
AoszuuMIguagunnuardny lngluusenalveinig

AaNTalndiUlelindalewesussin 7 auau uag
dndvgiforgunnnd 65 U uansenisveslsaluszey
Fuusn uenanHansMuAiinsanaesaLToE 1w
e Finwgmaeduanudn v waganmassalunsg
GouAntugihelsndaledios uidiinansznuse
aseunTmazdauareluiniedndie Falianud iy
eaulunstanisfunngiludunsed! Sseeu
Tudsznalneidnvidelunsfauanudlafeaiu
lspdalowes Wy nMssvynisnanenugivdlugu App Tu
aulneiifionnsaveadonsalumeslussozBuusn we
Thufsamgmaiugnssuiiduiusiulsaanenien
Salmwes? uenaniifsenunsfinuidemanuyn
voslsaliifndelutszmalng Iduanawaitiugifonns
sdatiuluilsnitefadulsnavendoudaluwes Taauiiy
fernudndulunagnsiuansisaguiinseungy Lie
famsfunseiifsturesnufnnfivessuudssam
Tudszwe’ dssnuanuneendlunside uasuinnssy
derediunansenuiiiutuvedsadalumesiouszens
Uszineilne 1wy mMssenuuusEUUTemaeguatiuiuli
wangfuamdossvesiielsaansadensaluiues
iedunisensziuamnmnnsguanaz satiuayuii
Wifuusiazyana menisidusylovdandeyaidednain
N13ANYINITUENTITY 1ATINITANG 9 AIUAIEITUEY
wazaminvthlunisliuinisgua e lvianusaiaun
unsmsudluiinsadimnaifieufuuswadnddmiu
fthefiifinogluameiivimed!

ok q dimenswansidefidaduumumues
Weqadn videdunsau q dlulaslulen (microbiome)
untulumaifelsraueadousalemed Taonseninds
wansgnuionaiatuningurugduniddonisgnany
yadl3A’ 9nANENTUSURITTUUUSE A AN LAY
srUUMaAne s Mdeindinsdeansuuuassiinmis
sewiraiu Inetedunumsdrdlunmsnsiaaeudvsna
Y9ayUYUATH Ailfean1zmsszuuUszam flena
szifvafesiulsranondondalumes® uenannlulas
Lulanluszuumaiuemsuan dlllulaslulovludes
UnilAefulsaaueadousalowed (osnilseau
Jnsdsuntamedilaslulouludesinenadua
nsgnusenTAauaznsgnauadtsa nsiseldiiiug
feunumidululfveaqaunadluresiniiidnswasie
nsiinlsraueadendalumes® lulaslulesluvesun

J1saisnsuNIsiwng Uﬁ 50 DU_Uﬁ 1 uns1AU-dunAy 2568

94



fiuszneudsuuafiieuinnit 600 anewug Hud
unumdAgAgafugunImdeaUiniazgun1sYed
31918 Tngyuyudun3duadiulidninanenisiin
T3asng o veuywdld’ dalnsfnwssyaiuduiug
$¥MI19NNMLAUAINTIUIN AdzALBNADN UATANT
Anlsnaneadensalewed Tnonanisanuntlmiiuin
lulaslulenludesiinerndudadeniafiddinlunis
Wansaiulsraveudeusalowes® nansdnw
@ lhiTuinnuidenlesseninddsaudiiug fu
nsdsuutasveslulasluleslugesuin funaed
waliiAnlspanesdendaloiues® oedusznauves
lulaslulenlualduarludesuinenalasudnsnasena
fifoddyanniswdsuuvanisuilane s s
FWonansliifiuiinisiasuulasemsanunsavilug
nswasuuvasluanunainraiglidnasdunisifia
NIDANAMUNAINNAIEDIAUTENOU LATAIINAIFIVD
dun3dludld fedrau nswasuulasmisuilan
pnsTidndny iy mavslnamslulawsauussuiifisdu
fimuAadesfunisidsunvasiidrdgluainy
wanuaie (diversity) wagesauseneuvesidlasiulay
Tugesrn urnndrdunuiinisusuasuiuems
ansadwansznusolulaslulouluanldla Tnonis
wWasuuasesdusznevvesiulasiulenludld Fsedune
IFarnanuuususuluasuniveladlugsudidnaun
NN

AMUN1INUIUDY long-read next-generation
sequencing ladsnansgnusgslitudfyson1sAne
Aeaulalaslulen Tngliteyadedniidinuanisity
mmé’uﬁuéﬁ%’u%mvmwimiﬂﬂwiaaﬂuﬂimmﬂLLav
Tsraveadondaloies (AD) meiduangn sesmd
m{[fuLwﬂiuiaamimmmuwuﬁmsmuaﬂL‘wamiawmu
auvEEduteunfiogludesin uazranszvuiienaiin
Jusiomaiinlsrauesdondalewes Snsdnwilseyind
wuafielugesnfianeianzas 1wy Porphyromonas
gingivalis Tuanosvesfirelsnauosdoudaluues!!
fedluimnuidonlesfionaiintuszuinegdunis
Turestnuaznisiiane Sanwlufiielsaauosde
udalwies wonnil msUszendldineda long-read
next-generation sequencing 1eliiNITUa1N1509579
aoun1sasuudaseng q veslulasiulenlugesuinly

nquusznsnianuvainuangld uwavyiliiinaanug

Jsasnsunsiwng UA 5

Renduumumvesgauvidiutesnlungulsaiifinansy
nunane q sEuusneesslsnatendeudaluwesle’?
Tudsvmelvedu mavharnudlannudusiug
figudeuseninalilasiulonluglduaslsadalowessd
Liunnih ednuvardiny emsuarasuandouunnsiig
PnUsnedu o vldaaiiegiinruandisedlsilag
Tulenfiiieatostunisiinlsavesaulnefulssmnsves
Uszinasy o lnglanslsnauendoudaluwes iy
mninmsanessnamihiesdulsdlesdlumadilad:
AnNduiusvesiulasluloutaznalnnsiiinlsa sauda
wwIMIN1sguasnegUaelsadangs wazdioidunis
duasunsiseuiuazimunnuainyszinsludegeene
vasssmAlnglinseuluounean

Sanna:d5n1s
1. MsINUAE1D
nsfnwdldfuniseydfannamenssunis
FessTunITelunyed anduideqmasel (sva EC
No.043/2560) vhnsiftusegnathansaingidnsaule
g9o1gd i 100 Aufslasenns a lsmeunaguinsal
oo fugilallifdgmiferfulsalutesiin wu Tlse
wilen wevanilu Wudu neunisiivdiedns Tngld
yafiufiegnaiatedio OMNIgene® ORAL (DNA
Genotek, UszinAuAuIA) muAAilaveHan naunis
fusegaglilidnsnlasinisinistutazenn
$1uan 3 ade udTeinisthuhaeadunsususs
wdsdaniomnefifmunvesaiiviiats (Usunns
1 3a) viandushegnegniiulifigamaivosaunseds
nsafafdue dmsuitelasunsidadeindulse
auoadondaluwes uazdtofiinssAnunmissunmias
\dntes vlnstinuszaninemIounnddiderny
AN Y National Institute of Neurological
and Communicative Disorders and Stroke and the
Alzheimer’s Disease and Related Disorders Association
2. Msanadiduio
iioifunanIendiodndmiunisatafidue
AgliAunIduInsgIu (8% ZymoBIOMICS™ Spike-in
control Il Zymo Research, amﬁame ) Tnwazany
aaumsmm%mmwmuumLLﬁJaLLawmaﬂmﬂnﬂuIm%
nszuaty Inedududadiu HUsines 40 lilasans
vo9qBuNISImIguefegstihaty 500 Tulasang

aUUA 1 uns1AU-DUAU 2568

95



wazUud 4 ewnwalduaduiy anduiatamisue
Tngldihen Zymo-BIOMICS™ DNA Miniprep Kit (Zymo
Research, ansgolu3n) musnsiiszylilugiions
analaszingian Insddueiiatald wgnasiaaoy
ﬂmmwéf’aam%d Nanodrop One (Thermo Scientific,
a135013n1) wag Qubit 2.0 fluorometer (Thermo
Scientific, an¥gowiinT) lanzdod1afiLIATgIU
AuNMIRzlUINI TR seiluddusely

3. NN1SASIVIIASIK

TuN13ATIRERUAIUVAINTIANEYDIYNYLUATISE
fiftoglumegnninans wlfmelulaBmamdduiongle
Tnfuuuame SMRT PacBio Faduimadia next-generation
sequencing fimanduianalelnduuuansenld duusn
Wi siugnssuvin 165 lsTuleaoa DNA ((DNA)
Ineldmatian polymerase chain reaction (PCR) lnw
Tlwswed (primer) fisnmzsedinveswuniceiily
wilsgsamdulnswesdniu 165 rRNA Snwilag Tag
Inswefmdrtignidenidessnarmansalunsimug
WininsuwuaiBenainvatgateiiug nseuiunsveny
deaafiunismudwugihvesndndmiu andunis
A57193AT1ERAEIATA long read Next-generation
sequencing ‘mJi“ﬂaummumauua“mmmq6‘] A
f;mauazmuusuwmmmﬂ% Wi SMRTbell® Prep Kit
3.0 (Pacific Biosciences of California, CA, USA) f1533
AouAuNMTEINARARFBIATes Qubit 2.0 Tngliiinen
Qubit dsDNA HA Assay Kit (Thermo Fisher Scientific,
ansgeluinT) waginefigadidunmsmariuiinnalelns
MBLATes PacBio Sequel® | muuuziiyouan
MntuhraresmMs s fiunsmanssuaunis
bioinformatics NT2UIUNITILATIZHN bioinformatics
L%llﬁ]’]ﬂ‘1/l°’]ﬂ’]i(ﬁ]ﬁ’Jf\]?{a‘UQMﬂ’IW“UaGGEJjE]MUaaOWﬁUL‘Uﬁ
(sequencing data) Alfann153ATIzRRIELATe
PacBio Sequel® | system Inglalusunsy FastQC
dloruansguiidvuands Jnhlviesesidedie
TUsunsu QIIME version giime2 (18sdu 2022.2
Vuled https://qgiime2.org, L%wl%qwuéwquﬁa 1
nNINHIAN 2567) f\nﬂﬂv’ul,%’ﬂgjﬂizmuﬂﬂi quality-fil-
tered waz dereplicated fedane3fiu DADA2 A1y
1U0latd dada2 denoise-ccs anndudrfuTiniud
(sequences) ﬁgwungﬂﬁﬂﬂgimzmumi alignment
flu representative sequencing MeNTzUIUAT multiple

Jsasnsunsiwng UA 5

alignment Iagla MAFFT algorithm Waz@3ns phylogeny
tree faelUsunsY FastTree aMntuazasIam identical
read Wag amplicon sequence variant Fisnmzuasd
Awdndy Tnedleevidingiudeya SILVA nesdu 138
UA¥AZAINII0a579 alpha and beta diversity metrics
waznseenule Tudiuwes operational taxonomic
unit (OTU) tugnassanmstienesidelusunsuvde
AS¥UIUNTS linear discriminant analysis (LDA) way
LDA effect size

WNa

1. agudoyavhluvefitnsiunasdnuugmig
Aadn

fidnsmauAdertomnsiuay 100 ey wadu
AU AD 913U 10 AW gUdg MCI 313U 46 AU LAy
naumuAuiungudgeengifqunmidiuan 44 aulae
M99 1 uanaiivdsuazaziuunsivivosudazngy
Tagluusasnguiidaduvesimdgunnniune o1ginde
vosgfthelsn AD fihe MCl uaznguauauiifiguamide
66.90 T 68.50 U uay 64.73 Y sudneiu Fausaznguiiong
luunnsnafuegrsfiodndny Tundu AD azuuAaE
auoadeumendiin (COR) MsUseiliumuimnudhlae
W398 (MoCA) kAZN1TATINABUANIUENIATUIALEN
(MMSE) ogl 1.5, 13.9 uaz 16.7 Auddu g MC
dawnnu 0.41, 22.36 way 25.89 A1uaIny

2. ANUVINVANETRL e AuNIEINa0E1s
thaevesfidniaulasins

MRIINNTNTDIAUAINVBITBYALAAT unique
tags voINgy AD, MCI uaznguaunuladde 32,425,
27,309 way 26,583 MUANU &3 1UIU OTU Tnatdes
U unique tags UBLAALNAY (157971 2) unique tags
wagduiu OTU Tungu AD asndiltungy MCl wagngul
AuANeg i@ Ay (p < .0001) ANUVAINUAIEVDY
auvdluthanelaesalungy AD fuudliiuiiorgenda
Tungu MCl uagnguauny

3. uilfid auaralTdvesdoqaunisiiaula
ﬁwumﬂﬁaash@ﬁwmEJGUaﬁﬁﬁamm’i%’mﬁmmmwu
NINGEUNARDILFAAIUVDANANPWNNNAVIY NI
RdelafiunsiineiUTouisunNuuana eI
JoaduFeanaiu parameters Bu 9 udmuinlifany
wanasegdlidedray Jelaandunisilssuiisuna

aUUA 1 uns1AU-DUAU 2568

96



immuﬂizmwumﬂzjmﬁaasiwummiﬁﬂmﬁ 397 3
LAPSHANTIAT IR IUILTDTEAUYTE (% relative
abundance) Tusgfuunfiaiinsranuldluiiognanin
thangvesfidrsmeidfeludasngy Taowuiumia
Prevotellaceae fiUSinaunndign sesadludn 5 @y
Ao Pasteurellaceae, Streptococcaceae, Neisseriaceae,
Enterobacteriaceae ua Veillonellaceae uanantiu
LAPSHANTIAT IR IUILTDITEAUYTE (% relative
abundance) lusgdudida finsranuldlusnegianin
ihansvesfidnimnuidsluuiazngy Tnonuinda
Prevotella fUSnamnniian sesasludn 5 @iude
Streptococcus, Veillonella, Neisseria, Haemophilus
Loz Klebsiella agnslsfmuiilovinnisiuaumaaia

wuTIIuIuTesTagaun3s (% relative abundance)
fiflauuanasegefifedfylusefuunfiduas Sda
A9 Fusobacteriaceae Way Fusobacterium (p < .05)
(1l 1A waz 1B) Tnenuuansnsfuesnsdidoddny
sEvhefesnnnauvestheaneadondaloes fu
nguAuANTluAUEUAMA (4.53+3.2 uay 2.60+1.8
dw5U AD uag NANAIUANANUNR AUAIRY) WBNIN
fudewisuiisusiuiuresteadunid (% relative
abundance) Tusgdualdd nuirdregnannguyae
auoadeusaluiesiidnuiu Prevotella histicola o
feg1sainngumuguiliunuguawiedsiidodiny
(p < .05) (1.10£1.4 uaz 5.36+5.4 13U AD Lagnau
AIUANAUUNG AUAIAY) (2wl 10)

a v & o I A = ) s A Aa 2N ] '
713197 1 wansfeyaiiugiuvesiegsnnnguitielsaauasdondalawes (AD) naudUaefifinisdAnunnseaunnses

dintlos (MCI) waznguauauiduaudnfiguaing

s18n13taya n&y AD n&y MCl NAUAIUAN
1. MWUMLY 10 46 44
2. dnduviy: ne (Fowaz) 40 : 60 30.4 : 69.6 27.3:72.7
3. SWQLQ?;EJ @) 66.90+7.06 68.50+6.35 64.73+4.78
4. BMI LQ%IEJ 24.51+4.3 23.37+3.32 23.58+3.67
5. CDR score (Min.-Max.) 1.45+0.16 (0.5-2) 0.41+0.22 (0-1) n/a

6. MoCA score (Min.-Max.) 13.90+4.51 (

7. MMSE score (Min.-Max.) 16.70+3.13 (

5-19) 22.36+2.13 (16-27) 26.91+1.84 (20-30)

12-21) 25.89+2.23 (20-29) 28.14+1.41 (24-30)

'
' a

ANRAYVRINITNAFRUAUENBILAEA NI LALA CDR: Clinical Dementia Rating AxUUWIRAEN I E@NBIEDY

a

eAFTin, MoCA: Montreal Cognitive Assessment MsUsgiiuauiaulaseunioss, MMSE: Mini-mental

Status Examination 113051980 UaNIUENINIAUVUIALEN

AN 2 LA unique tags, Usu184U89 operational taxonomic units (OTUs) wazfviianutaInaIuuey
lulaslulexnndiegahatsvesnguiiaslsnaueadendalewes (AD) ngudiheniinsiAnunnsesunnseadntios

(MCI) waznguaruanduruUnAgun e

5181300y AD MCl NFUAIUAN
Unique tags 32,425+17,819% 27,309+11,052 26,583+6,887
No. of OTUs 31,105+17,441% 25,641+10,610 25,156.7+7,182
Richness index 60.8+22.56 50.67+14.77 50.0+11.75
Diversity index (Shannon) 7.04+1.42 6.48+1.22 6.54+1.09

*p < .0001 One sample t-test W3BUBUTEVINNEGY AD hag MCl v3anguaIunsl
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197199 3 LEAIATIRYALUDN relative abundance iqﬂﬂqiLSUasLUigﬂULLWllaLLag'i]uaV]‘WUeLu@']@EJ’NLW]agﬂQllcV]ﬁaaﬂ

Hounia A ma Hadiia A ma
AUAY AUAY
Prevotellaceae 17.87 202 20.49 Prevotella 1447 1742 1829
Pasteurellaceae 1133 7.64 8.14 Streptococcus 10.91 11.3 12.97
Streptococcaceae 1092 113 12.97 Veillonella 6.91 8.02 9.76
Neisseriaceae 9.2 12.2 8.68 Neisseria 9.07 11.98 8.46
Enterobacteriaceae 9.1 9.53 8.96 Haemophilus 1043  6.93 7.71
Veillonellaceae 7.78 8.94 10.85 Klebsiella 0.42 5.29 3.64
Fusobacteriaceae 4.52 3.25 2.6 Rothia 2.52 294 3.07
Porphyromonadaceae  4.39 4.23 2.84 Porphyromonas 4.39 4.23 2.84
Lachnospiraceae 2.76 1.93 1.98 Pseudomonas 0.03 1.19 2.79
Micrococcaceae 252 294 3.08 Fusobacterium 4.52 3.25 2.6
Campylobacteraceae 2.44 1.8 2.09 Alloprevotella 3.33 2.71 2.19
Leptotrichiaceae 2.17 1.12 1.09 Campylobacter 2.44 1.8 2.09
Other 577 5.81 7.32 Others 8.99 7.63 55

AD = Alzheimer’s Disease, MCl = Mild Cognitive Impairment

Fusobacteriaceae Fusobacterium Prevotella histicola
0.05 30— *p<0.05
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Abstract

Background: Opioid drugs in combination with benzodiazepines are widely used in pediatric intensive
care units (PICUs). These medications are prescribed to reduce pain from illness and medical procedures
and to assist patients in breathing with a ventilator. Most patients receive these drugs through continuous
intravenous infusion for an extended period. Abrupt discontinuation or rapid dose reduction may lead to
withdrawal symptoms. Queen Sirikit National Institute of Child Health has developed guidelines for the
prevention and treatment of withdrawal from opioid analgesics and benzodiazepine sedatives to be used in
the PICU. It also uses the Withdrawal Assessment Tool Version 1 (WAT-1) to assess opioid and benzodiazepine
withdrawal symptoms. Objectives: To determine the incidence of opioid and benzodiazepine withdrawal
symptoms, as well as the cumulative dose and average duration of fentanyl or morphine administration
in combination with midazolam among patients experiencing drug withdrawal. Methods: This descriptive
study was conducted by collecting data from pediatric patients in the PICU at Queen Sirikit National
Institute of Child Health. From January 1, 2023 to July 10, 2024, 64 patients, aged between 2 months and 18
years, participated in the study. All patients were managed using the withdrawal prevention and treatment
guidelines. Results: Among 64 participants, aged 2 months to 16 years, 19 patients (29.7%) experienced
withdrawal symptoms. Of these, 17 patients (89.5%) received midazolam combined with fentanyl, and
2 patients (10.5%) received midazolam combined with morphine. The average cumulative doses of
midazolam, fentanyl, and morphine were 28.99, 0.44, and 5.59 me/kg, respectively. The average duration
from opioid and benzodiazepine administration to the onset of withdrawal symptoms was 7.74 days.
Conclusions: The incidence of opioid or benzodiazepine withdrawal from continuous intravenous infusion,
as assessed by the WAT-1 tool, was 29.7%.

Keywords: Incidence, Opioid withdrawal, Benzodiazepine withdrawal, Pediatric critical care
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$1uau 56 19 Anidudesas 87.5 wasnufflhefiAnne
aaumﬂaju opioid Wag benzodiazepine (UsgiliuAziiuy
WAT-1 1a3nnnanv3evindu 3 Azluw) 97U 19 918
Aouduforas 29.7 Hauanslumsnsd 1

M13199 1 YeyaiuguvesitnsumsAnyviaian 64 57e

fauds NAANS
WA n (%)
Y a1 (64 %)
VAN 23 (36 %)
918 (month)
Median (IQR) 13.5 (27)
Min = 2
Max = 193
Y (ko)
Median (IQR) 8 (8.55)
Min = 2.5
Max = 150

A1z / lsandnsunissnentu PICU; n (%)

Pneumonia respiratory failure 41 (64.1%)

Septic shock 4 (6.3 %)
Croup 2 (3.1 %)
Severe laryngomalacia 2 (3.1 %)

Others 15 (23.4%)

szeznanIaBulasuen sedative/analgesic
AUNWBEUAAIUIAYINTN protocol (day)

Median (IQR) 6 (3)
Min = 3
Max = 30

Sedative/analgesic Pasu: n (%)

56 (87.5 %)
8(12.5 %)

Midazolam + fentanyl

Midazolam + morphine
ATLUUNITUTZLIU WAT-1; n(%)

WAT -1<3
WAT -1=>3

45 (70.3 %)
19 (29.7 %)

Jsasnsunsiwng UA 5

3. JoyawugnuyoLRITISIUNISANVIAIAQ
N12:n2U8INGU opioid lla: benzodiazepine

JUrefitinnniznousingy opioid uay
benzodiazepine 91uu 19 18 d@ulnglasuen
midazolam 5217 fentanyl 3143 17 518 (5pwag 89.5)
dunguitlé¥ue midazolam $2fu morphine $1u2u
2 98 (owar 10.5) fauanslunsned 2

A13190 2 TeyalugIuveEli1TINNITANYINLAA
mazaau&nmjm opioid W8y Benzodiazepine (AZLUU

WAT = 1 > 3) 979U 19 518
AuUs NAANS
WA n (%)
P8 10 (52.6 %)
AN 9 (47.4 %)
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Median (IQR) 16 (24)

Min = 2
Max = 137

unn (kg)

Mean + S.D 11.05 + 6.8

A17e / lsanwisunissnunlu PICU ; n (%)

Pneumonia respiratory failure 11 (57.6 %)

Septic shock 1(5.3 %)
Croup 1(5.3 %)
Severe laryngomalacia 1 (5.3 %)
Subglottic stenosis space 1 (5.3 %)
abcess 1 (5.3 %)
SVC obstruction 1(5.3 %)
Status epilepticus 1(5.3 %)
Lung abscess 1(5.3 %)

szpznAAMAiENlASUeN sedative/analgesic
AUWIBUANVIUINBIAA protocol ; n (%)

3 (15.8 %)
16 (84.2 %)

Tpuni1 5 U
1NAAITOINAY 5 TU
Sedative/analgesic 1145U; n (%)

17 (89.5 %)
2(10.5 %)

Midazolam + fentanyl

Midazolam + morphine
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YUINE ‘a8 (me/ke) S.D. ﬂiqa%ummﬁﬁﬂ%ﬂé’%’u (mg/kg)
Midazolam 28.99 11.68 (11.67-50)
Fentanyl 0.44 0.2 (0.18-0.95)
Morphine 5.59 4.34 (2.52-5.59)

6. sz:DaRauMsIdsuen opioid la: benzodiazepine TunduUseniiani:nouen
AUae 19 Mefinnnzasuel Wethulasgrimssesanaislunislasuen opioid uay benzodiazepine
AauasUlasugaudsiungUisifinnizaeuen dawiniu 7.74 Ju viseUssunu 8 Tu dwandlunnsnen 5

A519% 5 Szezhafualasugn opioid tag benzodiazepine AUAADINITNBUL

S2YZIARAY vafe (day) S.D. Y9358884a1 (day)

Aauslasu opioid /benzodiazepine
- 7.74 2.38 (4-12)
ULNA withdrawal symptom
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Abstract

Background: Blood transfusion is important and appropriate for patients who need surgery but are
requiring blood to be prepared for specific medical operations. This could result in the lost cost of blood
preparation In addition, the lost opportunity to donate blood to other patients increases the workload at the
blood bank. Objective: To study the optimization of preoperative routine cross-matching for elective surgery
in Udonthani Cancer Hospital. Method: Data from patients who had had elective surgery was obtained for this
retrospective descriptive analysis during a one-year period. Blood preparation for surgery was ordered using
routine cross-matching techniques. Furthermore, perioperative and postoperative blood transfusions were
ordered within 24 hours. The most appropriate blood order was determined by cross-match to transfusion
ratio (C/T ratio), transfusion probability (%T), and transfusion index (Ti). Result: There were 89 patients on
elective surgeries who had a total of 172 units prepared, but only 32 patients (35.9%) with 63 units (36.6%)
of blood were transfused. The C/T ratio, %T, and Ti were 2.7, 35.9, and 0.7, respectively. The cost of blood
preparation for surgery was 49,830 baht, but the actual cost was 33,480 baht. The data were analyzed using
the type and screen blood preparation, which was found to save up to 16,350 baht. Conclusion: Elective
surgery requires more blood preparation than actual demand, and the information obtained could be used
to develop appropriate blood preparation guidelines for surgery to make efficient use of resources.

Keywords: Elective surgery, Crossmatch to transfusion, Transfusion probability, Transfusion index, Type

and screen
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(Fovaz 35.9) Ilfidenase 63 giln (ovar 36.6) iile
AR C/T ratio, %T wag Ti bwinfu 2.7, 35.9 way
0.7 mudu Tnedealdieanniswiouidoniiorsn
Wity 49,830 U ualda3e 33,480 U lednsze
Poyalaglduuinansaseideniuy type and screen
nwuieUsendaalddnale 16,350 um agu: N1HIER

elective surgery in1sdum3guidaniuaIunBenNs iy

931 mshdeyaildluinnuumenisnssudentie

rdalnzay WilelshAnnslininennseesdue
AdAey: MINdaLUUliEeL, Anunzaly

NSRIBULEN, N1Twssalainluy Type and Screen

unu (Introduction)
nsieideniiunumddylunistieTingiide
Bendlosanmsuindunsessrinemsings dienaunu
Boauazdruusznaurendenionaiitesiuly egrsls
Annulunsendnuieedgne Msmseudannaunsansa
flunnnniisnduass wieUsunaanniiulazyilnde
AldnesuauLnn wasdminfidewhaudniulag
laig8u Snitsenathlugdgmrlumstansadadon’ 2
Yoyansfnuitinuunlasdlngiisluuas
Arauszne®’ nudrlunisiadalaeiialunsdlaiseo
(elective surery) fn1smssuideniiionsdisinuin
Wuarudndu laedaanawinsgiu Aednsidiuns

Jsasnsunsiwng UA 5

wisnidendugdnneunisiidasenislisuiionass
(crossmatch-to-transfusion ratio; C/T ratio) %dmﬂ
1A111nN71 2.0 D9918NTNSEULEDANINLALNIIAIM
dudu uaziieannisggidsnineinsainnisinien
LAANDUNIAATINNITANYILUININITATUULADALUY
type and screen (T&S)*'? 91n11m5§1U4v83 American
Association of Blood Banks (AABB) i@ nwwayiaiu
wumnansiidenuardiulsznovveadeniiuizay
(blood utilization management) Tnormuagadin
msliidenuaraiulsznevreadendivunyanly 3 wuu
Ao crossmatch-to-transfusion (C/T ratio), transfusion
probability (%T) wag transfusion index (Ti)®
nswlsidenLavdILUTENoUTauFen YR
Femageunsdniuldveion (compatibility test) e
Josdunisiinuisensulufislszasanaanissuidon
(transfusion reaction) Usgnausig N15as3avviyiden
ABO Iﬂa‘ﬁgﬂ cell ag serum grouping, Rh(D) typing
N13RTIANTDBURAUDALUTTUNTONAELT (antibody
screening test) votsuazduinaien NN
anuiihiuliveaiongtheiuguianaden (crossmatch)
Tagidonidonuazdindsenevveadenanguiaadiivg
\Fon ABO wag Rh(D) finssiuvierinfuldiugiae nsdli
nsnsIanTosauRvaftutEliNauIn ABwiN1NgIa
uenviaLeUAUBA (antibody identification) uagAniden
Fonguineilifueufiaunssiuueuiuediinganly

HUsumMegeU crossmatch lagdasldenindniula

9, 10

(compatible blood) ﬂummmmuu Fanaiildly

NsVAEeUUsTINL 45-60 U7 Wieunnddsaeadonlet

Hthe viesUfjURnissuiansidenagldisnisnaaeuwuy
complete crossmatch IfugUennsie
‘U‘umaumiLﬁliEJiJLaE]ﬂsLMﬂUNU’JEJLL‘U‘U 78S Thild
LawnzaﬂwmamimmmmLLaumuaﬁIwaawﬂuamm
LLazﬂﬁﬁgﬁJuwhﬁ;uUizﬂaUﬁ’m M3M3Icen ABO, Rh (D)
LLazmmmaaLLauﬁuaﬁﬁgﬂuﬁﬂammwliu‘%mmﬁam
defthedndudediidenviedinusznovveadonsiu
HowswAsdenisinisnagey crossmatch i room
temperature phase ﬁ’mﬁamﬁﬁmﬂﬁﬁwyj ABO uag
RA(D) sissunazaneidenlifugithefidnfulfividu iy
P fisumsidenssiiiunisnagoui 37°C

phase wag antiglobulin phase aaly'! 2
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dmsunisrndnnsalliisesiuvedlsaneiuia
uifagassrildslinunsAnuiieafuanumganly
nMawsuidentaruileuisveslsameruiailid
N15LP38FeAMIETS type and screen {3delugiug
tnmedanisumeiufianuluresl foRnissuinis
FonFafoansAnmaungaivesmanisadentie
rdnlne IS UnAlugUaefiunFunsridansallaiigenanly
Tsameauei$agassndl Tl 2565 Wiernans@ng
wilgUselevilunsvmnisuImnenseseudendmiu
nsdansallaisdiy gageangliiiniseiouwasly
ladinegamangay annsaydenineins lulsmeuia
uziSegnsinely

jaana:3sn1s
(Materials and Methods)

Junsfnwndanssauinuudounds wefnw
AU ALYeINISS B Eaauiedalae3TUNG
ff?m%’u;jﬂaaﬁm%umsshéf@ma’ihjLs'whu Tulsanenuia
uziSvensend lnelddnwuaziiudeyasinlududinnns
anadeugihesnuidydeusy funuidn waglutudin
581311938 3UANNIAN (anesthetic record) uagguteya
nyszdeudiae Tsmeuaueisenssiil ngudmune
\ugfaefidanfunsirdauuuliissaiu (elective
surgery) wdfinsdusdendendienisalagizuninay
msléidenassluturngn famuluda 24 Falusmdannsn
Tughafounatau w.a. 2564 - fugteu w.e. 2565 Wy
syezna 1 U 91UUf9819 89 579

\nusiARLt (inclusion criteria) Ao 1ugitaeiidn
15unsHIdaLuUlIEIRIu (elective surgery) ol ¥ed
HFRlsaneIUau51gnIonTl sTrinaiieunalny 2564
fufouiueIuu 2565 INUYIN13ARBN (exclusion criteria)
fio fUheiliiFennourde, {Uasenidnnisiide uas
Alaedetinneuldsunisinda lneuwusnsiniudeya
poniu 2 dau leud @it 1 %’a;&aﬂ"ﬂﬂ USENDUME LA,
218, m'ﬁf\i’ﬂLLuﬂmwsuanﬂ’JSLLazﬂaﬂmLﬁaaﬁiaﬂﬂiiﬁm
izfﬁjm’miﬁﬂ (American society of Anesthesiologists
physical status classification, ASA PS classification),

Fian15endn, AnudLTuedenteurin dud 2
Joyanisinseuidentarnisiiiden Usenaumeinuiu
Fonfiwieuneusindn, Sruiudondildszninansiisn,
Srunudenilivdsivinanelu 24 4l

msfnwtEunsRiTsaiusesitsaulasnTg
Weluuywd 1NANLNITUNTITETITUNTITE IULLEE
YoalsanegIUnanz5ega s swalmsenis UCH COA
005/2023

WU uRdmiveedainlvigUisidauuy
elective surgery lnguususetannisanslaiin (category)

Kqis, 14

Category 1
L ndusesanddaia
Category 2

Jedlafinuuu T&S wazds crossmatch Wiounns
volgladin ;\I:"L'haﬁma antibody screening positive
yladiniiey
Category 3

983lafinluu group & match 9% crossmatch 13w

funeulunsvelafinuuy T8S ffedl 1Fanvas
AUM8UATHUIAIAILYNRTI ABO group, Rh (D) uay
antibody screening A& antibody screening Tu
Ataeluuin agssanmiauenyiaueuiived (antibody
identification) uazidenidenfuinailufiueuiiaunss
funeuRveAnUlugUINMAFEY crossmatch Wi
fUaedl antibody screening Lﬁuauﬁzﬂuaamuazﬂwﬁu
a¢laii1 crossmatch 58aUN31%H order NN Loy
Fondond antibody screening Wuauyi crossmatch
yhlsiananldanglunisvin crossmatch Welsifinisdaden

Toyaildaziiuriiaszilagldlusunsy
Aaufiamesdnsagy tnedayaiBanssauinasids
A nsanlulesidiug negeuauwansdtudaya
FanunmiazidauTinalasnsdinuaiade (mean)
drudoasuuinnsgiu (standard deviation) A1singn
waEANEIEn
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srilmnuAuAlun1sliaen (blood utilization index) Iagldinauaisail
a a

1. Crossmatch-to-transfusion (C/T ratio)'® v dndruvesdruirudandugdnivinnisnaasu cross-

Y

match figdnwiuginvedonigthelisu nugns

No. of units crossmatched

Crossmatch-to-transfusion (C/T ratio) = -
No. of units transfused

foeau C/T ratio = 2.0 wandI1EIN158a crossmatch 2 @ die transfuse 1 @ JaduAnsgiuved
AABB fiwiu usifn > 2 uansindinisds crossmatch wniiuAdoslEladio
2. Transfusion probability (T)' munefis Fasrdmufielssunsidulaindes uiuguaedivi
crossmatch
No. of patients transfused
No. of patients crossmatched

Transfusion probability (%T) = x 100

MUUAAT significant V89 %T = 30 #3%T Muzaulun15vin crossmatch g %T = 30

)17

3. Transfusion index (i)' vsnefisdnugnveslaiiniifUielasudeseveslievi cross match Visvan

No. of units transfused
No. of patients crossmatched

Transfusion index (Ti) =

finvuAA1 significant va4 Ti Mwixnzaslun1sii crossmatch = 0.5 yilnsasy
NTATIZYIM workload veyaaInsluniswiseulaiin fie van crossmatch 1 Fluy/giin'’
ValEvianun = No. of units crossmatched x 1 (F71319)

Wa (Result)

;ﬁﬂwﬁvﬁmﬁumimﬁmLL‘UUI@JLi'whu (elective surgery) lutiadiau na1AL w.A. 2564 - fugeu w.A. 2565
Dusveznan 1 Y vommasuau 486 918 wasiinisdunieudendioniifn 89 518 daulnaidunewe Govaz 57.3)
o1gaust 48 fa 74 T engiade 61.4 T daudeauusnnsgiu (SD = 12.7) wardulngfinissuunnnzvesiasuas
mmL%Sd@i@ﬂﬂ’ﬂﬁﬂ?iﬁﬂﬂﬂuﬁﬁﬂ (American Society of Anesthesiologists physical status, ASA PS Classification
I (82.0%) ArszaulusAuluadifindonuas (hemoglobin) deunidn agluta 8.6-15.3 g/dL Wiy 12.3 g/dL
(SD = 1.7) Awasiusivoudindonunsouiinandentisun (hematocrit) neusinda aglutnadesas 25.8-48 6 1ade
$ovaz 37.7 (SD = 4.9) Woswunuszuamnsednlasunidunisidavesuaunlan fo u1dninen (Ear, nose and
throat; ENT) (95.5%) (115141 1)
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= o Y N ~ ) W a0 ' A
A131971 1 uansdnvarillvesitienunfunsiadansdlissrou Tudisanfidne (n = 89)

Characteristics Outcomes

Sex

Male 51(57.3)

Female 38 (42.7)
Age (year), min-max (mean+SD) 48-74 (61.4+12.7)
ASA physical status

| 5(5.6)

I 73 (82.0)

I 11 (12.4)
Preoperative lab : min-max (mean+SD)

Hemoglobin (g/dL) 8.6-15.3 (12.3+1.7)

Hematocrit (%) 25.8-48.6 (37.7+4.9)

Type of operation
ENT surgery

Thyroidectomy 13 (14.6)
Glossectomy 9 (10.1)
Neck dissection 6 (6.7)
Parotidectomy 5(5.6)
Maxillectomy 6 (6.7)
Tracheostomy 5(5.6)
Mandibulectomy 5(5.6)
Laryngectomy 4 (4.6)
Pharyngectomy 3(3.4)
modified Radical Neck Dissection (MRND) 4(4.6)
Glossectomy with mandibulotomy 3(3.4)
Endoscopic sinus surgery 5(5.6)
Hemiglossectomy 2(2.2)
Removal or minor skin or subcutaneous lesions 8(9.0)
Other 7(7.9)
General surgery

Hemicolectomy 1(1.1)
EL +/- APR 1(1.1)
Exploratory Laparotomy 1(1.1)
Sigmoidectomy 1(1.1)

Note: Data shown as number (%), min-max and mean+SD, ASA PS = American Society of Anesthesiologists physical status,
EL = Exploratory laparotomy, APR = Abdominal Perineal Resection

115
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Mndaedanun 89 sy AiinseIeuden
wazdulsznoureudonfionisiisn tnedundoadu
leukocyte poor red cell (LPRC) 172 Qﬁm, fresh frozen
plasma (FFP) 68 Qﬁm e leukocyte poor pooled
platelets concentrate (LPPC) 7 giln wagliliionass
Tuszmisihdalauiic 24 Flumdsise Andudosas
36.6, 14.7 48z 0 AUA1AU (11519 2)

A15197 2 LADAATAIUUSENOUVDIADATIMS EULATIINIS
1193958 MI9HFAAUDY 24 FILUINAIENARA

LPRC FFP LPPC
Unit (%)  Unit (%)  Unit (%)
Number of
172 68 7
preparation
Number of
63 (36.6) 10 (14.7) 0 (0)

transfusion

Note: Data shown as number (%)

LPRC = Leukocyte poor red cell, FFP = Fresh
frozen plasma, LPPC = Leukocyte poor pooled platelets
concentrate

AN ENVDINTTLASULULADALABTIN WU
fnswseudeaunniuauIwdulaea C/T ratio, %T
waz Ti Wi 2.7, 35.9 way 0.7 a1y Wiosuwun
ATITANUBRANITHIRANUINTNSIRT oG BR IR DEN
Wiangau lasa C/T deauni1 2.0 d1USun15HIfa

maxillectomy, tracheostomy, mandibulectomy,
hemiglossectomy kay ¢lossectomy with
mandibulotomy loAuiadiuiugln ves LPRC
figihelesusiesieuniign fie mandibulectomy,
glossectomy with mandibulotomy, maxillectomy kay
hemiglossectomy AMUAIRU Uszunnniswidaiifinas
wisudoaualudinigly laun laryngectomy, removal
or minor skin or subcutaneous lesions W&y general
surgery (11379 3)
nan1sldidonfndeudmdunisiaga neun
32 570 Anudovas 35.9 Taeiltonun 21 518 MESU
onluszwinaingn Hideaian 35 giin (Sovaz 55.6)
uay 23 578 [Wummawnudeandansiida dnisiiden
28 giln (Fewar 44.4) (11519 4)
dlemnaalddennniswieuden Jusznau
lUMeAImMI9 Type and Screen (270 U/918) wag
Crossmatch (150 vw/giln) Tunsrdansailidsenin
Anndudu 49,830 UM weiNS1HAeNaTe 33,480 UM
wazalddruduiuniseIeudeniilailaldess Fadu
ﬁiﬂﬂiﬁiwﬁgmlﬁﬂmﬁuﬁu 16,350 U waviilousziiu
watlunsiuvesyraInslunses s oAnouHAn
wud1 Wiaan crossmatch daaiavun 172 giin Anudu
172 $ilus uddondildass 63 giin yrainsdesgade
natlumsvheuda 109 2lus (11579 5)

715197 3 FrdAANUMNNALYRINSIARAYEe LPRC Tunstdnansailugeaiu (n = 89)

No. of Crossmatch LPRC Transfusion LPRC /T

Operation . %T Ti
Case Unit Case(n) Unit Case(n) ratio
ENT surgery

Thyroidectomy 13 25 13 6 4 4.2 30.8 0.5
Glossectomy 9 20 9 8 3 2.5 333 0.9
Neck dissection 6 13 6 2 1 6.5 16.7 0.3
Parotidectomy 5 8 5 3 2 2.7 40 0.6
Maxillectomy 6 11 6 9 5 1.2 83.3 1.5
Tracheostomy 5 8 5 5 3 1.6 60 1

J1saisnsuNIsiwng Uﬁ 500
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No. of Crossmatch LPRC Transfusion LPRC /T

Operation . %T Ti
case Unit Case(n) Unit Case(n) ratio
Mandibulectomy 5 14 5 11 3 1.3 60 2.2
Laryngectomy 4 6 a4 0 0 oo 0 0
Pharyngectomy 3 6 3 1 1 6 333 0.3
Modified Radical Neck
] , 4 10 4 4 2 2.5 50 1
Dissection
Glossectomy with
3 6 3 6 3 1 100 2
mandibulotomy
Endoscopic sinus surgery 5 8 5 3 2 2.7 40 0.6
Hemiglossectomy 2 a4 2 3 2 1.3 100 1.5
Removal or minor skin or
8 11 8 0 0 oo 0 0
subcutaneous lesions
Other 7 10 7 2 1 5 14.3 0.3
Total ENT surgery 85 160 85 63 32 2.5 37.7 0.7
General surgery
Hemicolectomy 1 2 1 0 0 o 0 0
EL +/- APR 1 4 1 0 0 o 0 0
Exploratory laparotomy 1 4 1 0 0 o 0 0
Sigmoidectomy 1 2 1 0 0 oo 0 0
Total general surgery q 12 4 0 0 oo 0 0
Total operation 89 172 89 63 32 2.7 35.9 0.7

Note: C/T ratio = Cross-match to transfusion, %T = Transfusion Probability, Ti = Transfusion Index,

EL = Exploratory laparotomy, APR = Abdominal Perineal Resection

AT5199 4 NTIALADAMISEININIRIFAIUDY 24 TILUINAIHARA

Blood replacement

Number of case (n)
within 24 hr

Type of operation .
(unit of LPRC replacement)

G/M Transfused
Intra-op PO Day0-PO Day1

ENT surgery

Thyroidectomy 13 il 3 3
Glossectomy 9 3 6 2
Neck dissection 6 1 1 1
Parotidectomy 5 2 0 3 117
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Blood replacement
within 24 hr

Number of case (n)

Type of operation .
(unit of LPRC replacement)

G/M  Transfused
Intra-op PO Day0-PO Day1

Maxillectomy 6 5 6 3
Tracheostomy 5 3 3 2
Mandibulectomy 5 3 7 4
Laryngectomy 4 0 0 0
Pharyngectomy 3 1 1 0
Modified radical neck dissection 4 2 1 3
Glossectomy with mandibulotomy 3 3 4 2
Endoscopic sinus surgery 5 2 1 2
Hemiglossectomy 2 2 0 3
Removal or minor skin or subcutaneous lesions 8 0 0 0
Other 7 1 2 0

Total ENT surgery 85 32 35 28

General surgery

Hemicolectomy 1 0 0 0
EL +/- APR 1 0 0 0
Exploratory laparotomy 1 0 0 0
Sigmoidectomy 1 0 0 0
Total general surgery q 0 0 0
Total operation 89 32 35 28
Note: G/M = Routine cross matching, Intra-op = intra-operative period, PO Day 0 = Post operative day 0,
PO Day 1 = post operative day 1, EL = Exploratory laparotomy, APR = Abdominal perineal resection
M15199 5 Manseudennavaliingluniswieuion vetienisunsdnnsalliiseeiu
Preparation of blood and transfused The cost of the blood preparation The total The total
Leukocyte poor red cell cost of the cost of the
Cross match Type and screen blood blood
0, .
Cross match  Transfused % of (150 baht /unit) (270 baht/case) preparation transfused
(unit) (unit) usage (baht) (baht)
(172x150) (89x270)
172 63 36.6 25,800 24,030 49,830 33,480

118

Note: The cost of the blood preparation = cross match + type and screen
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>91sad (Discussion)
nsenilgimsieseidoundudussavina
1 ¥ fienfupnumnzanlunisedeudondmsunis
H6iAIoUNG (routine crossmatch) ’Lu;iiﬂaaﬁt,%’w%’ums
NIFRLLUU elective surgery ﬁiﬁﬂwmmausﬁqqmmﬁ 10
dlovszifiumumnzadlunswiondensdadaden
LAINTU WUINAN C/T ratio WAy 2.7, %T wnfu 35.9
uay Ti Wiy 0.7 %qﬁu’wmﬁﬁmﬁgaﬂ’jﬂmm@umm
American Association of Blood Banks (AABB) wandlii
Wiufinsdmendenunniuniirugeanisfiuiad 3
aonAdoafuNan SNy usILY 2518 Tneddens e
warmuz® ladnsAnwuumnseioudenfivensa
dwumsidaUssnm elective surgery Mlsaneuianans
Imewudn C/T ratio = 3.5, %T = 423 uag Ti = 0.7
faagulihiinisdrsadeniiueudosnsiliass deyad
gonndaatunsdnelud 2019 veund adees’ 7ilg
MNTANYILUINNNITIDUFDAEMTUNTHIFR elective
surgery lufingthedaenssunszgnuazte, daenssuimly
LarUSUNTIH el C/T ratio = 4.78, %T = 20.2, kay
Ti = 037 agdlihinsdmesdenfunnudesnsly
3UAY uaﬂﬁl’lﬂﬁ Kibruyisfaw Zewdie wavansy® 16
ﬁwmﬁﬁﬂmLﬁ'mﬁuﬂiz?m%mwmﬂ%@amluﬁﬁwﬁvﬁw
FunsiAauulidEseiu (elective surgical patient) lng
1 C/T ratio = 7.67, %T =15.3% Wag Ti = 0.29 %!QLL?W'N
T fudndinslidendldfiuszansanlunszuiunis
rndnnsdllilisasiy eflazannisgayidenineinsain
N1SLATEULABANDUNITHIAA F9LAITANWILUINIG
NSASBUEDALUU type and screen (TRS) S 114 1720
nsAnelulsaneruiaumansaiuied 2019
Townuatuns Aunzlsa™ lavinisiseiioatunis
wisulafinlugunuy type and screen (T&S) &l
nsnsaanylafinuasmsaansosuauivafintu lng
LafinsnseulafindmiunisldaulunegUaesing g
Wy oK Ulien1AeILn WIIYNTIY Faunssuiily
Aasnssuszvulaaniy afinssu viesnaen Aaenssy
NI¥ANUYY WagAasNIIUNTERNYIY NaN1SAN®
wuingnsinsiiladinfinisunuy T&S luynve
fheaglurisianar 1.12-50.00 uonani mawiesladio
WuU T&S Setheansunulafindifeariinis crossmatch
adldsening 3,362-3,930 eiin Annlufosay 39.37-51.21
vesmswioaladinnomn uazdasanaildangldssmring

504,300-589,000 U AnluSouay 23.20-36.46 U949
Aldienmunlunswiedlainuuudnd lusisauves
Sarah Alghamdi wagmme® lafinsAnwANuNzas
yaensdavadlafindounisiiga negldnisAuan C/T
Wisuiisunounazndinisedeudenwuu T&S Fld
A1 2.36 LAz 1.56 Mua19U kagausaanaiiganelaia
12,244 peaa1sansglussesiaiiied 4 oy
Tumsassdonvasunun ENT nutiinsdaeadon
wniuausndulunnsiu Tneilar /T ratio = 2.5,
%T = 37.7 uae Ti = 0.7 ogslsfiny wWlofiansanedn %T
waz Ti aziuldingeiinisléidenssawnnnindesas
30 wenanil fuaedsldsuidenindeunnit 0.5 gin
o5t uaziitedosas 65.6 esuidanluszminsmsingn
asiasananuwnizanlunisldidenlunssuviunis
%’ﬂm%uagjﬁwismmmms%ﬂmﬁu6‘] CRRREEREY
Aosgauaziosnisnisliiden fdunsdaduladsiuog
fugaeRdaveaunmdfiguagg 91nnsAnYIAIULN
wud1 maunmdfiAetesiianufifsafuiuinisnns
wasdennaunisiadalunsdifiliisedin (Maximum
Surgical Blood Order Schedule; MSBOS)?1?® Lay
aru1sawnIeuidenlulSuafivaizausunisiagn
avtheaneudesldegadiuszsansam
naedsadenfinnzaudmiugUaoiidisu
N1SHIARUTELAN elective surgery Tulssmeiuna
uz159903579 MIslduuInianIsimsesdonuuy T&S
dlosndasanaildiigluniswiendonwuu complete
crossmatch lapgnadiuse@nsnin annnsAnwInu
finsdusdonidensiui 109 gﬁmﬁiﬂﬁ%’ﬁq mnldg
3 T&S azasoanaidinelade 16,350 un Jevili
fununiseIsudenanasiosay 33 uenaniisatie
annszuvandmdilage 109 Hlue wasdeunsa
and1urudendiseslundeuazidonfivunongld
Bnde2 712 1 paghuuamsilulumeauoRsndu
#eafinusiudionrnunnd wetuia uazyaainsi
Lﬁ'm%aﬁumﬁmmmﬁamﬁm%@ﬂw ot mnfinnsd
wisudenlnedsmudeustnsldidenagamnyauay
UFTRmsLIMeTiimue aztiannisgapdenineins
wazyhliiidondsesiifioanedmiuninudesnisues
ftheluantunsnignidu uenaniddsnalmdwenilu
WU UANIBUIAITERNENUITANAIUINTATINIATIEN
MesnAsiEealiiiuseansamundadusngae
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fedrfnvesnisAnuiinainnisidunisinu
Fanssaunuuudounds fainlideyaunsdanlinsudou
warluusUssinnvesnsidndsuugtheiites 819
dawalsie C/T ratio liaonadeafumitldannisdnumdu
otalsfinu i /T ratio Aerdudmdnildlumsfionsan
AU IZANVDINTATELL TN

asuy (Conclusion)

N9LASIULADAAINSUNITHIANIDUNA (routine
crossmatch) Iuéﬂw‘ﬁ'L%’ﬁ%’umsméfmlméamuﬁ
Isangunausiseenssndl dndnisnssuidenuiniiv
AUy egslsAiniy dwsunisindaunsuseanm wu
inswssudeaiiuunzay Taedsnsdi C/T ratio
18N 2.0

1I9Na1sa1vav (References)

Joldauonu:
asinsEneddningliuumenmseiouladind
WiNzaunuUN1THIAn (Maximum Surgical Blood Order
Schedule; MSBOS) 1a1AUN13A333 type and screen R
aztwanAltanglunsinsenlainiasussudanailiiu
Buihiiedaudon uenanidwiliiladndisoaiivame
lunsaliinnmeanidudneie

naanssuuUs:nA
fideveveunauimihiissuiasidenanguay

weadansunnd mthinguaudivanisunmduay

nquaAdyd fs1uneanvazmnlunsiiueyanis

v
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Abstract

Background: Orofacial clefts are often associated with other congenital malformations. Previous studies
have reported varying incidences and types of anomalies. In Thailand, there has been no reported data
on these associations in infants with cleft lip and/or cleft palate. Objective: To report the prevalence of
congenital malformations occurring in conjunction with orofacial clefts from birth and to detail the number
of cleft lip and/or cleft palate infants treated at Rajavithi Hospital. Methods: This was a descriptive study.
It involved surveying the entire population of newborns with cleft lip and/or palate from the medical
records of Rajavithi Hospital, covering births from April 2014 to February 2023. The diagnosis was based on
the International Classification of Diseases (ICD-10-TM). Results: Out of 118 infants with orofacial clefts, the
male-to-female ratio was 1:1. Among these, 35 infants (29.7%) had additional congenital malformations.
Infants with isolated cleft palate had the highest rate of associated malformations, with 9 (36%) cases.
The most common additional malformation was congenital anomalies of the digestive system, observed
in 14 (11.9%) cases, all of which included ankyloglossia (tongue-tie). Conclusion: A comprehensive
understanding of the congenital malformations associated with orofacial clefts is crucial for further diagnostic
testing, genetic counseling, and holistic care of cleft lip and/or cleft palate patients.

Keywords: Cleft lip and palate, Congenital malformation, Deformation, Anormaly
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pivde: amzinundagimaulniinnuaiy
AnUnAusfindu q erdewing annisanunisnuun
fAuunna i uluauANYNLaTUTELANUBIAIUHR
Uni Tudszmalnedsldnunississuisanuieides
fuillunguiithomsninuianaulnd Saguszasd:
ioT8auANYynveInInAnAuRnUnAusfLnd
AerusafunmzUinumianaulnisaususnie uas
FeuIIUIsAIUINLI RNl il FTunsEnw
TuusiasUsznnilsamenuas®dd 35 WHunside

Jsasnsunsiwng UA 5

lUU descriptive study Imammimi’mﬂauﬂiumﬂi
HnunvomIsnusniAaiiiiazUnuanaulnian
nsuideugthsveddsmenuianeitinaonluseving
Wau LuweU 2557 D4A0UNNNITUS 2566 Tnefiansa
nnTItadelsanutadiiunlsaseningUszinaadu
Uszmnalyny (ICD-10-TM) wa: M1snUINLNISNAIULng
Hamum 118 Ay dndumATIERNANN 1:1 WUNIIN
Unumianailviiifianuieunfuisiiladu o S
U 35 AU (29.7%) MINUATUIRIBDE LA INUTAIM
RAnunfusfdndusmdoiniigadnag 9 au (36%)
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wagnuilduniigalunguuinunfusiddnves
J8UVED89IMIT (congenital malformations of the
digestive system) 14 Au (11.9%) Ineitvemuniimy
AnUndfe Audaiulin (ankyloglossia) &3U: mﬁ’ui‘ﬁ'
AseUAguisnIRnUnAsRITaTiiABdoeiuUInumS
wazanldudeddy dmsunsidefofiufuuas
n1sbiA1UTneImeiiugnssy udensguasnwkuy
paslugtheuinunianaulm

AaAy: Unwndana1ulng, anulaunfus
Auile, 5UANTS, AuiaUng

unun (Introduction)
seswnisusnaluntinazdesin (orofacial
clefts; OFC) Wupnufinunfusidinfinuléves wuinvi
lanazdonsinsiia Useuad 1 sio 700 vesnsiiadant
seguwndsusnaluniniazyesiineranainlaindu
AMzlInurIana Ul feorafuiisswauinun
sthaifien eulwieghaien wieenaduldrannumis
WA UlITINE EWENISANATIEUINWWE ANy
T3 Aouthsdudeunavdrlngdsliaansasyyaimai
Foudmiuitasusarneld uwidehiiaiugnssuuas
fawnndeudutladosiy (multifactorial inheritance)
WAL UG AUANNUNNTBIUDINTT Y UBINDTEUY
Useam (neural tube defect)’ NsIARTRBLNITUSIIA
TunthuagaesUrnidunaannnisiinauRanaInves
wigiulamuunfvedlassasisusnalunty (normal
process of craniofacial development) FRnTusTIINg
919ATIAEUAT 5 9 12 Baufinnasuinuiannu
Twdazannsaisiulagliifedostussuuduvessnanie
(isolation cleft) uifdsannsanuldinintusmiuany
AnUndsudaudridnl gy Lﬂuﬁﬁﬁ’ummmdﬂ 80 U
wdrinnmzUinunisiisinuarlisiuduiweulng uay
AMEeUleg1LAY dnnuindanuduiusiuniiy
AURRUNRBY 9 uArln® SnvanensEnETinIuL Iy
MenuynvesmsAnmsRsUnRus i lunguE07d
soguwmsusnalunhinuLanA1eiueg 19N lnedivag
YBIMTLANRIUA 6% B9 63% Wonenmuussianvesses
wde nuARaUsnRLAR e U E s Ty
Uveniigalunguifroimemilwiogadien vie 13-50% 3
wuinnnINguETheRitunuse e (7-13%) uas
Tungudredinunisuasinaulng (2-26%)” anwdn

wrianaulifauvmnsifeidudou sulunainain
fauunmsuagnalnmedueivanstuneunisldanina
vostusnssmazdadennanadon Jsnmzanuiiaund
ifnansgnulunansdu T arwmesauvedlunii
nsavily ArunwdesTednITneLEIUNITUALAEN
mandu naya NMskagu lneasuudd nmsdinunianau
i fnansgnuluvaneduionsianiouagialaves
MU umdsdmansenusen1izdnlavesinunsanty
yufimuigninunfienmsunnuniawaulyd iesen
Fonnsmlalldmanisalinieu Taefitanunsesinazaia
wirhmsniinaensenindzanysaiudauss wilounsn
7lU wagagnui ﬂﬁﬁ%ml,lﬁﬂsumﬁmmsmﬁLﬁmsﬁu lgiwn
91n13%en s wslandels Inss $dnin wazaiw
Inninale ifeiueinsvesgn' Sy Samnsmvesyns
filnngtinunianalnd Jsdnduiveseddiuany
frowdorimsdalauarorsuaflutiusnuazsiduiiay
fodldsunsuisenuiinunafiintuvesgninfierlstig
wazhwInslunsauasnwnzUInuinnaulniwag
aaAnUnftu q anyeainsnanizunng’t (Judls
fuguNn31 80 Tudrinanslinunisnaulnidaing
Fuiusiunnranuinuniusiudindu 912 uiiosann
Faldfinssenuienuisadestuilundguduasman
Unnumdaneulnifiialusunalne fadunisfinuni
Jldsnrhuwionenuinnuiaunifiotnanieados
AuNTIEUINUNIRNAULT

Sanna:d5n1s
(Materials and Methods)
nsAnwidumsinmdoys a dasnarlanm
wils PsunuumAideduidenuy descriptive study
1agvin13d1533 (survey method) mjmﬂimﬂsﬁgmm
YaasnusnAfinenuwianauliannyse ey
fUhevedlsimeasvid insesluserinafiou ey
2557 BamBUnUAINUS 2566 1ne#ia1sunnNnItady
IsanmudadanunlsnseninsUssimaatulsemalng
(ICD-10-TM: International Classification of Diseases
and Related Health Problems, 10th Revision, Thai
Modification) 1Adeiflésunssusesananeznssunis
A5 TIdsluay 15ane1u1as1vin SWalATinag
66181 asiuil 2 uns1eu 2567
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msﬁﬂmﬁﬁi’mqﬂizaqﬁLﬁaiwqmmmsqﬂﬁuaq
T TR AT P T T AT (PSR T ARV
wmulrisaususnAe keEssnusIumIUInuRS
wanulnifilasunissnenlundagyssianiilsaneiuna
138 unndeya Tiun we dwdnusnidn siaves
Uinumiamalnd anufinunfuddidafinusaudae
waznsinwiildsuieusenainlsanevia iulilu
lUsunsu Excel ¥AMSRTI9dRUANNYNABIYDITOYA
neuthlyiimsizimsadifselusunsudnsagy SPSS
UAIIBUMIBARANTTAN 91U Lazdoas Wisuisy
AMugnYeInIzUInumIama Ul AR luwaY
WASRYY IUUNAINITAVOIUINWATINATIUINT LAy
Wisuiisuanuynvesnuinundudiiiadiia
FMAUVNIIUINENRTINAIULAT T UNAINTTAVD
UInNunaanaulng aawaia chi-square test lagmuun
sefutedfyn19adan pvalue < .05

M13199 1 Yayamilurasmsnusniiauinunisnaulniy

Wa (Result)

é’wmzﬁ"ﬂﬂmaa@'ﬂwmiﬂLﬁﬂLﬁmmmmdqmmu
Twilunsinunadeiiiiianun 118 au Tngfivsnurnus
waglnaUlITaRe (UCLP) 52 A (44.1%) nnsndin
WAIUAZINAULNIAD9919 (BCLP) 12 AU (10.2%) 130
UNUseg1ame (CL) 29 AU (24.6%) WagNISNLNATY
Iniagade (CP) 25 Au (21.2%) lunguieg1ewednis
Anwadstinusiuaumsnusnidauinumianeulwime
OIS LA A 59 Aw (50.0%) 3NANSIT 1

msnusniinUnuwianelwilunsaneizng
Jrfinsifadeindienuiaunfuddndaluszuuduves
$19N185928 (additional congenital malformations)
#3111 35 AU (29.7%) wuaduunurlawazinaulng
1L (UCLP) 17 A (32.7%) MsnUIniiIquagina 1y
In7a09919 (BCLP) 4 AU (33.3%) MsnU1ninige1ane?
(CL) 5 AU (17.2%) wagmsniwaulningraned (CP)
9 AU (36%) Wagnuindumsnuinuwianaulmimesie
1NNTUNANYS InsdduunAYIE 22 Al (37.3%) Lag
LWNAEYS 13 Al (22%)

TANURAUNALAN WA INA Y

ITUIUNIGA UM
o - UNLig AMUNAUNALG
anwazNnaly . (%) o oA .y (%)
AU LN ANIAIUIIUATY
N n
5’1u’su17|”wm°ua\1nﬁﬁnm 118 (100.0) 35 (29.7)
YUAVDIUINLATINATULAD
- UNnNwnIakazinanulnitien (UCLP) 52 (44.1) 17 (32.7)
- UnwnIakaginanuliadastng (BCLP) 12 (10.2) il (33.3)
- UnwinIgagnaien (CL) 29 (24.6) (17.2)
- e ulIpgnamen (CP) 25 (21.2) (36)
bl
- NS 59 (50.0) 13 (22)
- %Yy 59 (50.0) 22 (37.3)

UCLP = Unilateral Cleft Lip and Palate, BCLP = Bilateral Cleft Lip and Palate, CL = Cleft Lip , CP = Cleft Palate
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M99 2 IUIULALIDUALVRINMNTNUINEAILNANUIAILABL DAL DT UNANLLNAYBINITN

UJady YI9UUA

UCLP (n=52) BCLP (n=12) CL (n=29) CP (n=25) p-value
LA .661
Y 59 (50.0) 29 (49.2) 6(10.2) 12 (20.3) 12 (20.3)
VN 59 (50.0) 23 (39.0) 6(10.2) 17 (28.8) 13 (22.0)
S 2833.92+646.15
UNAUNLINLNA 2698.42+740.99 2907.58+559.81 2856.07+566.70 3054.72+506.38 144

(785-4485)

UCLP = Unilateral Cleft Lip and Palate, BCLP = Bilateral Cleft Lip and Palate, CL = Cleft Lip , CP = Cleft Palate

197 2 waesliiuilunsAnuiisiuunisnusniietinumaneulinaewifusuumends
defasanuenmuriinvesnnztnuriana iyt SunumsnneneuasmemdiiiasUnurianeulng
urazUsztanlddanuusnansiueenslitedfny wazlunsanwiinuimsausniiadnumianeulmivhminege
2,833.92 n3u Lﬁaﬁmm’]Lwiawszmmmmmmdqmeu‘[mvl,ajwummu,mﬂsmsumﬁmﬁﬂéf’mwﬁﬂaﬂwqﬁﬁaﬁﬁm

A15797 3 D UIULALSDYALVDINITNUINBATBNATULAILARLIRATNULAE LUNUANURAUNAWAN1LTATINAY LAY
nslasunssneudnge g Tuunmugiinvesuinuwianaulng

e ‘Vall'si‘nuﬂ UCLP BCLP CL CP alue
-Valu
(n=52)  (n=12)  (n=29)  (n=25) "
anuRnUnAudfndindu o 402
Tanusau 83 (70.3 35 (42.2) 8 (9.6) 24 (28.9) 16 (19.3)
NUTI 35(29.7) 17 (48.6) 4(11.4) 5(14.3) 9 (25.7)
mMesnedilasu <.001
Tailesu 27 (22.9) 0(0.0) 1(3.7) 11(40.7)  15(55.6)
HedInuazdase 51(43.2) 32 (62.7) 5(9.8) 8 (15.7) 6(11.8)
1Asu 40 (33.9) 20 (50.0) 6 (15.0) 10 (25.0) 4 (10.0)
- Extra oral strapping 6 (15.0) 1(5.0) 0 (0.0) 5 (50.0) 0 (0.0)
- Obturator 29 (72.5) 19 (95.0) 6 (100.0) 0 (0.0) 4 (100.0)
- Nasoalveolar Molding (NAM) 5(12.5) 0(0.0) 0 (0.0) 5 (50.0) 0 (0.0)

UCLP = Unilateral Cleft Lip and Palate, BCLP = Bilateral Cleft Lip and Palate, CL = Cleft Lip , CP = Cleft Palate

as1ait 3 lunsanwadsiinuin msnusnRaUnu e ulmRdesReUnRudiudedu q saudeti
fis1uau 35 au (29.7%) FudeRasanuenmulssnnvesdinurianaulnildnuanuwanaatuegaituddy
Lﬁl@ﬂmimﬂﬁﬂmi@LL@%ﬂH’Wl’ﬁﬂﬂ&jﬂJ'ﬁ ms¥nwazunnssiulunuUsTamve s N e Uty :nnsdse
Tuadstwudmsnunumianeiludlulsmeuaneidldsunmsquatnududanonisuau 40 au (33.9%) Tag
nssnenfilasuarBudunndnaentouiivnsnazesnanlsmetuia fe MsinmUusaSLEUIN 6 AL (15%) Wi
Wuhnuwisednadien (CL) 5 au way Uinumiswaulnadiadien (UCLP) 1 au nsldunumwauiioy (Obturator)
29 AU (72.5%) wusduunuwianauluidnafien (ULCP) 19 au Urnumisinaulniaesdne (BLCP) 6 AU uag
waulniegafed (CP) 4 au mﬂaim%aﬁa%’mé’umz@ﬂmﬂsﬂﬂiuuuazmp (nasoalveolar molding; NAM) 5 Au
(12.5%) Tne 5 Auildunuisegadien eeflagiimsnnguvisiidunumianalisufuianuiaunfsudoy

medwesdsialugantuguaimanuisninmsddiionsinwse wasdedin auiulsiuou 51 au (43.2%)
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(FeTinflsamerunasid 2 au) iesnlsmeuia
Al lnsquasnwmsnusniAalulsameunaia
amzUnmiananviidle Weu ningiau U 2559 ug
miﬁﬂmiﬂumsmm’mﬁaaﬂaﬁqLLeﬂ'Lﬁauwaau U 2557
Fefusrumaniidiesgnasiiiaisuauiiuniian uas
uentiudn 27 au (22.9%) unquitlildsunisinule 4

NPN909 4 wanaferugnvesauiaUnf
wifudaiiAntuluusarsyuuressamefivalnu s
ICD-10 nuitlumsnusnidauinunianailnivionmn
118 au daruraunfnaniagaudeluszuusig g
299319718 lauA JURAUNAWARInressEuuUTEam
(congenital malformations of the nervous system)
3 A (2.5%) sURaUNAudidnvesszuulnadeulaiin
(congenital malformations of the circulatory system)
8 AU (6.8%) JURAUARLANLIAYDITTUUERERIMNS
(congenital malformations of the digestive system)
14 Ay (11.9%) jURaUnfudidaveseTerzduiug
(congenital malformations of the genital organs)
3 AU (2.5%) sURaUndudnilnvesssuuldaay

(congenital malformations of the urinary system)
1 Ay (0.8%) sURaUnALAfLlaLagsUANITYRISTUY
ﬂé’mﬁauaﬂmaiw (congenital malformations of
the musculoskeletal system) 11 au (9.3%) sUiaUNG
wirlauuudu (other congenital malformations)
4 AU (3.4%) anuraunfvedlasiuley (chromosomal
abnormalities) 6 Au (5.1%) FagnusnnanAegUinuna
wANLIAYB9TEUUEREBIMT (congenital malformations
of the digestive system) 14 Ay (11.9%) Tneaunil
fruRinundfe auRnfiuun (ankyloglossia) 5898911
fg gﬂm‘dﬂmLmeLumLLazgﬂwmwaqazwﬂmmua
uazlAs9319 (congenital malformations of the
musculoskeletal systemn) 11 a1 (9.3%) lagAuRnUAR
ﬁmmﬁqm Ao Ay (polydactyly) 4 au wazddud 3
fio sURAUNAWsTLTnvasszuLlvaowladin (congenital
malformations of the circulatory system) 8 Ay (6.8%)
TasmnuRnunadunndigade sURRUNAUsTdnveNs
fureatala (congenital malformations of cardiac
septa) 911U 4 AU

A5197 4 IUIULBLIDYATVBINISNUINLAIBNANUIINNUANURAUNF AN ILEATINAIY FILUNAIUTRAVDIAINY

RAUNRLAN I LALALIRAVDIUINWAIRNAIULNT

Unilateral Bilateral
Description/system of Cleft
ICD-10 Cleft lip Cleft lip Cleft lip Total
congenital palate
codes N =29 and palate  and palate N =118
malformation N = 25
N = 52 N =12
Q00-Q07  The nervous system 1 (3.4%) 2 (3.8%) 3 (2.5%)
Q02 Microcephaly 1
Qo4 Other specified congenital malformations 2 2
of brain
Q20-Q28  The circulatory system 4 (7.7%) 4 (33.3%) 8 (6.8%)
Q21 Congenital malformations of cardiac septa 2 2 4
Q24 Other congenital malformations of heart 1 1 2
Q25 Congenital malformations of great arteries 1 1 2
Q38-Q45 The digestive system 3 (10.3%) 5 (20%) 5 (9.6%) 1 (8.3%) 14 (11.9%)
Q38 Other congenital malformations of tongue, 3 5 5 1 14
mouth and pharynx: Ankyloglossia
Q50-Q56  The genital organs 2 (6.9%) 1 (1.9%) 3 (2.5%)
Q53 Undescended testicle 1 1
Q55 Other congenital malformations of male 1 1 2

genital organs
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Unilateral Bilateral
Description/system of Cleft
ICD-10 . Cleft lip Cleft lip Cleft lip Total
codes congenital N =29 palate and palate  and palate N =118
malformation N = 25
N = 52 N =12
Q60-Q64  The urinary system 1 (4%) 1 (0.8%)
Q62 Congenital obstructive defects of renal 1 1
pelvis and congenital malformations of
ureter: Congenital hydronephrosis
Q65-Q79  The musculoskeletal system 3 (12%) 7 (13.5%) 1 (8.3%) 11 (9.3%)
Q66 Other congenital deformities of feet 1 1
Q69 Polydactyly 1 3 4
Q70 Syndactyly 1 1
Q75 Other congenital malformations of skull 1 1
and face bones: Teacher Collin syndrome
Q79 Exomphalos 2 1 3
Q80-Q89  Other congenital malformations 2 (8%) 1 (1.9%) 1 (8.3%) 4 (3.4%)
Q82 Other specified congenital malformations
Q87 of skin 2 2
Other specified congenital malformation
syndromes affecting multiple systems :
Pierre Robin sequence
Q89 Other congenital malformations, not
elsewhere classified
Q90-Q99  Chromosomal abnormalities 2 (3.8%) 4 (33.3%) 6 (5.1%)
Q90 Down syndrome 1 1 2
Q91 Edwards syndrome and Patau syndrome 1 2 3
Q92 Other trisomies and partial trisomies of 1 1
autosomes
At least one congenital malformation in
5(14.3%) 9 (25.7%) 17 (48.6%) 4(11.4%) 35 (29.7%)

additional to a cleft

391sad (Discussion)
msdnwadsillfesuneisenuynuesnisifinau
Anunfusrudeluszuudu q vesssmefinulumsnusn
datrnumanaulnifinaeslulsaineiuiaseda &
NNISAENYTEIULNYEY Fitzsimons wazamz!® wud
aaRaUnRussEafiAnsmfunz LI analw
TuanunsaiAntuldUssuazazuansnsiuluausiinues
Uinuwianeulng fdedrulnedssanaded india
INAUlNIRENNAET 1 AUDIN 2 AU AZIAURAUAR LS
AuflnsIume WnUnunianaulnigestne 1 Au 910
3 AU WAUINUIIANAUINITIGRET 1 AUAIN 4 AL LAY
Winfidunnumisegnaiien 1 A aan 4.5 A Feazunnang

Endfosfunisineasainuimisnuinunisedaies
agnuauRnUnAud i desfigade 1 auain
6 AU Ua¥dn 3 Ay fe A UliegaRe UInunie
WAUlITaReT wazUInwrIsweUniaesteilidna
IngUszanns 1 AW 910 3 AY
MNMIANITARILLINUTINSIARTRBLENTDY
gosU1nuazlunt (orofacial cleft; OFC) @1x1saLin
ﬁﬁuémﬁ’ummﬁmﬂﬂﬁl,wiﬁ’n,ﬁmﬁu6] 99519118 laun
LLazmmsqﬂﬁuaamil,ﬁmﬁguimﬁg&ﬁwL,Lmiwaﬂafmsﬁl,ﬁm
anufsUnAuUsEUlFIN Ssenaieananaruuanng
AUYBIVUIAKAZNITLADNNGNFIDEIN AULANFAINTY
megfimians uarAunaINaIsveUsEuInsd

J1saisnsuNIsiwng Uﬁ 50 DU_Uﬁ 1 uns1AU-dunAy 2568

127



>4 B gsfinwiinudn 29.7% veanisnusniie

Ainw
UnuisnaulniagnuiinuRnunfuaniiauesssuy
$19medu q sgetien 1 szuuTndeddlndieaiunis
Anwfiiuuves Beriaghi wazmnz® lid1siasiuau
dinfiinunfinmegvinumiananilunisenined a.a. 1980
fia 2000 Tudssimaansgelini wuindl 32.2% vaadin
UinwwamaulminuiinnuAauniustidindu 9 Saude
[WuRLINUNSANEI8Y Pereira wazang'® lasieu
JudnfiAaduinunianaulnisagldunisnuly
AugUnunisnaulniseAuafegilunialdvesszme
Tsanaseningd a.a. 1981 §s 2012 wunsiANRaUNG
wiruinBusade 31.2% Asinulunsfneiide Tundu
msnusniaifanulniegnadien (CP) szwuinday
Anundudriuindususennniignie 36% wagnisnusn
VaUINUUIeeEIae (CL) asnuanuRaunduanin
sashetosiigaie 17.2% dandnorufunsdnulusfs
farulngagnuindniifianemaulniegiafednsd
anuRnundusslnusedusuudadiuiiuinniy
AMEUINUIANA U wagUnunisegafes®® " B

AsAnwIafeinuitnuindniudiidad
Wuln 2 dusiuusnAe JURAUNAANLInvessTUUERY
919115 (congenital malformations of the digestive
system) wagguiiaunduaiiauaysuiinnsvesssuu
nénieuarlnsesne (congenital malformations and
deformations of the musculoskeletal system) lng
mmﬁmﬂﬂaﬁu’wmﬁwﬂuﬂdmaqgﬂﬁmﬂﬂammiwu
dovomslunsinuil Ae auinfiuun (ankyloglossia)
wagflamdinnian (14 519, 11.9%) Tasaznulungy
msnmeuliegiafsnnniian (20%) ddndiAeeiu
nsneIfikiunnuingtAnissinngaudafiuuinly
msnusniinnuiausfesay 2.8-10.7Y usdunisinu
Tumsnusnifnsenuelalldanzaneadungunisnuin
sl e nnazauinesnuinntlunisn
flauiieunlungueinis Kindler ngueInns Vander
Woude ng1e1n15 Opitz Ngue1n1s orodigitofacial wag
amzaaulmifiduiusiulasTulaane (X-linked cleft
palate)'® sarnn1smuniuissaunssuiidiuandsling
ﬂ1sﬁﬂmﬁﬁwi’mmmsqﬂsuaqm’wguamﬁumﬂiuwWiﬂ
usniinUnudaneulng fedudsdslifitoyaifioame
Wowssuidloutunmsanuilundell daunnuiiaunius
Audinfifienudisesasn fo sUiaUnRusddnve s

futeaile (@ $1) wariufu (@ 518) Feaglndifosiu
MsfAnwwes Fitzsimons wavmAne!® finunnudaesns
LﬁmgﬂﬂmﬂﬂﬁLwiﬂ"']LﬁmLLazgﬂﬂﬂ’maﬁwUﬂé’mL‘ﬁ@LLaz
TAses1adusuauann
NMILENLYETENINTBLENTBRIUNwaEluntN
wuududay (isolated orofacial cleft) warsp8keNUDY
dosnuazlunhiifinnufinun@sausae (orofacial cleft
with additional congenital malformations) Aumsne
NAYRENSIAR UL EINIINUTASIULALNTIUNUNNS

o 3

uiug vgiseslenvestesuinuagluntiuuuidu

9

d
a ') 6
daz (isolated orofacial cleft) finaglasunisdnnisaie

LY =

favuesnudsiall nsdifdenufinunfsiuenald
fuusslevtiannnidadenneiugnssuiianiziangas
Feaelrinsguasnumsmsunmdiduluogramnyan
uananilsfudedinisiuiuazidlanmungvs
AnuiaUnATARSmRuUssfigaludnAiuinuwiuas
weulrinagdnuazrestinunisiuandsfududy
Avdddleliduurihiurowmdimsitady doyais
AnuddgysianslinsatiuauulazguansaunT uazd
Judselevdlunisesnuuunsneinsdmsunisguatin
wdsnagna Ul
ns@nuilianuessninieltuauiaund
wirdauaznguornsiisfesiuansunumisuas
WA MsfuFidianuduiusivegiwinsening
aruiaundusiidafunnzununisasnaiulwity
fanuddyosneds Fedlidiuienuduteuveinds
fuasdl gliuinisduguaimaisnseniindnfieia
wiaulvd (CP) nseUnuvdainaulng (CLP) sinagiiany
Anunds 9 Miedenidugulaslulsuvdelifeites
fulaslalaa/nguernts MsszyALiuastsvesay
Aaunfinnslassadiedu @ BRatuludniifaumdo
futinuniawazinaulniifuded fudmsunislie
wuziuAneLLaENTIRUNTTIUINSUATBILA
fthe uenniinsfianuidenlsiifissinensliuims
MeugNITHLaNIsYmans (aeangauilauas
yaoniden sruundilouarnszgn ssuuilaame svuy
mafiuems uazszuumele) Adudsiuuziiuiy
nsAnuiidunisinululsmeuiasyitieenaiide
Sringungusegaiiliinnvinns@nmdu 9 e
vilsinadildoraunndnsannisdnuiluefnnazminiy
Tueuananansasuilefuiedoiefguagihouinumis

J1saisnsuNIsiwng Uﬁ 50 DU_Uﬁ 1 uns1AU-dunAy 2568

128



weilwiluniadiudu o tdnntu envavdaarilile
Touauaznaiunnssly Faflusunameane iy
FWosulsu msnsreaoumnuienlomsaimnsz it
msiinsesuenuInadaslnuaglumhuazauinUng
Wiy MedrenuRnunfifisiunuiderfuag iy
F18YIVIUINUNTY N1IAMUAANNYNVBINTTITATY
Ju 9 Wy AnufaUnAMsiaNsYessEUUUSTAM
LANIIATITABUAINAIT LN TIEYANURAUNANI
Tssadadiuify Soyamaniazdelunisisuanuima
N13ATIAANTBIBLTNARAUAZNITINUHUNITAUA
dmuidndildsunansemuainanuiinundusniia
wazn1slEIs NSV Aniisiumudeivguewi
Adenvgmansumduagiiununndazdiodaaial i
mMsUszifiuegaseiileauarlrinisguasnuniinsounqu
sty

1I9NaNs91vVav (References)

asu (Conclusion)

msnUrnuwiswaulndieoualunsdned 3
dndnunaviesomaAndgaiiviady nunisnuinunie
aanulafidauAnunfudiudindu q saudesiua
35 AU (29.7%) N13NLWAIULTIBENREINUTIAIUER
Unfusififindusansneanndigadou 9 au (36%) way
wuidisununniigalungusuiiaundusiniinuessyuy
898911117 (congenital malformations of the digestive
system) 14 AU (11.9%) Tneiinmueiliienuisunine
AuRnfiuun (ankyloglossia)

nadnssuuUs:nIA

Tassnsideddngaaasluldseanutiomnie
warn1satvayuuenguuideLazyssliumalulag
159NeUa5YI0

1. Mossey P, Castilla E. Global registry and database on craniofacial anomalies: report of a WHO registry

meeting on Craniofacial Anomalies. Geneva: World Health Organization; 2003.

2. Chaiworawitkul M. Incidence, etiology and prevention of cleft lip and/or palate. CM Dent J 2012;33(2):

45-55.

3. Wyszynski DF, Sarkozi A, Czeizel AE. Oral clefts with associated anomalies: methodological issues. Cleft

Palate Craniofac J 2006;43(1):1-6.

4. Shprintzen RJ, Siegel-Sadewitz VL, Amato J, Goldberg RB. Anomalies associated with cleft lip, cleft palate,

or both. Am J Med Genet 1985;20(4):585-95.

5. Shaw GM, Croen LA, Curry CJ. Isolated oral cleft malformations: associations with maternal and infant

characteristics in a California population. Teratology 1991;43(3):225-8.

6. Milerad J, Larson O, Hagberg C, Ideberg M. Associated malformations in infants with cleft lip and palate:
a prospective, population-based study. Pediatrics 1997;100(2 Pt 1):180-6.

7. Shaw GM, Carmichael SL, Yang W, Harris JA, Lammer EJ. Congenital malformations in births with orofacial
clefts among 3.6 million California births, 1983-1997. Am J Med Genet A 2004;125A(3):250-6.

8. Lilius GP. Clefts with associated anomalies and syndromes in Finland. Scand J Plast Reconstr Surg Hand

Surg 1992;26(2):185-96.

9. Tolarova MM, Cervenka J. Classification and birth prevalence of orofacial clefts. Am J Med Genet

1998;75(2):126-37.

10. Drotar D, Baskiewicz A, Irvin N, Kennell J, Klaus M. The adaptation of parents to the birth of an infant with

a congenital malformation: a hypothetical model. Pediatrics 1975;56(5):710-7.

11. Strauss R, Sharp M, Lorch S, Kachalia B. Physicians and the communication of “bad new” : being informed
of their child’s cleft lip and/or palate. Pediatrics 1995;96(1):82-9.

J1saisnsuNIsiwng Uﬁ 50 DU_Uﬁ 1 uns1AU-dunAy 2568

129



1I9NaNs91vVav (References)

12.

13.

14.

15.

16.

17.

18.

Sarkodzi A, Wyszynski DF, Czeizel AE. Oral clefts with associated anomalies: findings in the Hungarian
Congenital Abnormality Registry. BMC Oral Health 2005;5:4.

Fitzsimons KJ, Hamilton MJ, van der Meulen J, Medina J, Wahedally M, Park MH, et al. Range and
frequency of congenital malformations among children with cleft lip and/or Palate. Cleft Palate Craniofac J
2023;60(8):917-27.

Vallino-Napoli LD, Riley MM, Halliday JL. An epidemiologic study of orofacial clefts with other birth defects
in Victoria, Australia. Cleft Palate Craniofac J 2006;43(5):571-6.

Beriaghi S, Myers SL, Jensen SA, Kaimal S, Chan CM, Schaefer GB. Cleft lip and palate: association with
other congenital malformations. J Clin Pediatr Dent 2009;33(3):207-10.

Pereira AV, Fradinho N, Carmo S, de Sousa JM, Rasteiro D, Duarte R, et al. Associated malformations in
children with orofacial clefts in Portugal: a 31-year study. Plast Reconstr Surg Glob Open 2018;6(2):e1635.
Edmunds J, Miles SC, Fulbrook P. Tongue-tie and breastfeeding: a review of the literature. Breastfeed Rev
2011;19(1):19-26.

Moore GE, Ivens A, Chambers J, Farrall M, Williamson R, Page DC, et al. Linkage of an X-chromosome cleft
palate gene. Nature 1987;326(6108):91-2

J1saisnsuNIsiwng Uﬁ 50 DU_Uﬁ 1 uns1AU-dunAy 2568

130



L @IErED

wavovdanosiapiiuwasslsddonmiskgadonisinawuniuWunifiniu
MsangSvasnu o

Jsy1 19SEYNDDISS N.U., D0UDY UVAL N.U.,oN.U., 1I9AISS: Us:AUnoavA N.u.
dnigunuanssu diuacaiqudey 1INaIiov YvKIauunys 11000

Effect of Silver Diamine Fluoride as Cariostatic Agent in Irradiated
Permanent Teeth

Niracha Charoenkitjatorn, D.D.S., On-ong Mungkung, D.D.S., M.Sc.,

Esthera Prateeptongkum, D.D.S.

Institute of Dentistry, Talad Khwan, Mueang, Nonthaburi, 11000
Corresponding Authors: Esthera Prateeptongkum (E-mail: salasuang@gmail.com)
(Received: 1 September, 2024; Revised: 12 November, 2024; Accepted: 26 January, 2025)

Abstract

Background: Oral and pharyngeal cancers have a high incidence among the elderly population.
Most patients receive radiotherapy as a treatment. Radiation-induced dental caries is a common long-term
complication that may lead to infection of jawbone and result in risk of osteoradionecrosis. Silver diamine
fluoride (SDF) at 38% concentration is effective in inhibiting formation of new caries and arrested root
caries in older adults. However, there is a lack of studies examining the effects of SDF on remineralization
in permanent teeth that have undergone radiotherapy and developed caries. Objective: This study aims
to investigate the effects of SDF on promoting remineralization in irradiated teeth with artificial caries
lesions. Method: A total of forty permanent tooth specimens were prepared. All specimens were irradiated
by fractional radiation to achieve a total dose of 70 Gy and created artificial caries lesions. 20 samples in
each study group were applied with silver diamine fluoride (SDF) and 1,500 ppm fluoride toothpaste.
Hydroxyapatite density was quantified by X-ray microcomputed tomography (uCT35) before and after
application. Mean hydroxyapatite density and the percentage of remineralization in enamel and dentin
were calculated and statistically analyzed by paired t test and unpaired t test. Result: The results
demonstrate that SDF and fluoride toothpaste increased mineral density in enamel and dentin after application
in all experimental groups. The mineral recovery percentage in enamel was statistically different between
SDF and fluoride toothpaste applications. Furthermore, the percentage of mineral recovery in dentin after
SDF application was higher than that of fluoride toothpaste. Conclusion: Treatment with SDF can increase
mineral density in carious lesions and promote remineralization in irradiated teeth.

Keywords: Silver diamine fluoride, Permanent tooth, Irradiation, Remineralization
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Abstract

Background: Trauma Fast Track (TFT) patients is a group that needs to receive treatment and care
quickly and correctly. Emergency nurses (EN) must be competency in caring for TFT to ensure patient safety
and reduce potential complications. Objective: To study the results of using the nursing competency program
for caring TFT in emergency department. Method: It was a quasi-experimental research design (one
group pre-posttest designs). The samples consisted of 31 ENs and 33 TFTs from January - April 2024. The
questionnaire for nurses comprised 3 parts: 1) demographic information 2) knowledge questionnaire for caring
TFT was performed with Cranbreh’s alpha value of .81, and 3) nurses practice questionnaire for caring TFT
was performed with Cranbreh’s alpha value of .78. Result: The results were found that most nurses were
female, 28 cases (90.3%), age between 22-25 years old with average age of 31.7 years. The most common
causes of TFT were traffic accidents 16 cases (48.1%) Body assault, 11 cases (33.4%), and 6 cases were falls
(18.5%). Knowledge scores before and after implementing were shown mean 21.48, 28.58 respectively and
practice scores before and after implementing were shown mean 32.87, 45.00 respectively. The comparison
of knowledge score results revealed t = 12.607 (df) = 30 and p-value < .001 and practice results revealed
t =7.592 (df) = 30 and p-value < .001. Therefore, it could be concluded that the level of knowledge scores
and practice scores after program implementation were higher than the knowledge scores and practice scores
before using the program were statistically significant higher p =.01. Conclusion: This nursing competency

program could increase the ENs’knowledge and practice.
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it Wlefifousd 3 918 Aaduforar 9 MMMTIATIEY
Jaymnisguadinaniinaintade 3 Ussihundn Ao
1) frume e iR neadanug uasinueiigua
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Soway 3.2 WIUNITBUTUNITNYIUIANIENIR RN
wazanidu (ENP) 13 s1eAnduiovay 41.9 ludwunis
BUIUNMITNUIARNENNQURIAUAZRNAY (ENP) 18
efadudesay 58.1 fuszaunsalmsufiRaulunu
gURmmuazand 119 3-4 T 1nilan 11 MeAniduies
o 355 AnedsUszaunsainisviieu = 8 U 5 Lo i
an 8 1fiou unfign 30 U dhudeauwnnsgiu = 7.76
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ANWYULNENADEN I Sowaz
LA
jgld 3 9.7
AN 28 90.3
N159U5Y
HIUNITOUTUNTNEIUA
WINEN R URALATRNIAY 13 41.9
(ENP)
Laileruniseusy 18 58.1
Uszaunsalnsufineu @)
8-11 Loy 4 12.9
1-2 ¢ 3 9.7
34 11 35.5
5-10 U 5 16.1
>10 U 8 25.8

nguiegaliiufihedldsuuiniiunguings
aniduseiny Wumeneanniige 28 sedndusosay
84.8 egtionian 3 U e1guniign 84 U Alndsves
91y 37.8 U nguengiunnilan szming 41-50 T Anuuy
Yowar 27.3 anmamsuiaiulunguiigniniiesisne
Tasnsgnunasnniign 6 s1e Anlufesay 18.2 Tungu
gRmmaTRIUh Tusauefinesluddueanniian 1098
Antdudesar 30.3 drulunquudannundunuin
Ananfigeuazdudsuenszunnedieay 3 seandu
a8 9azioray 9.1 ATLUNAIINTULIIVDINITUIARY
injury severity score (ISS) wui1 aglugag 25-49
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Severe maﬁqw 17 518 Anvdusoway 51.5 939 50-74 Critical 14 snedmdusesas 42.5 wazv9 75 Maximum 2 578

a & v = =
AALUUSRYAY 6 T1UALLDYARIUATITINN 2

13197 2 uansdoyariiluvesnguiiegneiidudthe Suunaiune ngueny amsnIsuInlU uaz 1SS Score (n = 33)

ANWULNFUAIDENN 31U Jowaz
el
%418 28 84.8
MY 5 15.2
ngueny (V)
<10 1 3.0
11-20 4 12.1
21-30 7 21.2
31-40 5 15.2
41-50 9 27.3
51-60 4 12.1
61-70 2 6.1
> 71 1 3.0
Mean = 37.8, SD = 17.07, Min = 3, Max = 84
ARANITUINAY
ANLN 6 18.2
Assault Qﬂ@ﬂ 3 9.1
andlu 1 3.0
HNADAULEY 1 3.0
Traffic accident FOUINUDLADS WA 2 6.1
JusasoLneslun 10 30.3
JUsoUUATUTAUNIN 3 9.1
ansaUndwnyu 1 3.0
Falls AuUATYENIEUNN 3 9.1
mm?igm 3 9.1
ISS Score
25-49 Severe 17 51.5
50-74 Critical 14 42.5
75 Maximum 2 6.0

Min = 16, Max = 75, SD = 13.13, Mean = 57.44
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N Y (Pre-test) (Post-test)
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a9 (24-30 AzlUL) 11 355 29 93.5
a9 (18-23 Aztuu) 17 54.8 2 6.5
# (< 17 AZLUY) 3 9.7 0 0
N =31 100 N =31 100
Mean = 21.45, SD = 3.71 Mean = 28.6, SD = 2.14
Min = 10, Max = 27 Min = 23, Min = 30
AZLUUNDU AZLUUNAY
TUsunsu= Tolusunsua 95%Cl
stmunmﬂ%u:mau (Pre-test) (Post-test) Mean e . g
AZHUUAIIN] difference
Mean SD Mean SD
Lower Upper
mmiium'i@ua 21.48 3.71 28.58 0.99 7.09 5.95 8.25 12.60 <.001
HUae TFT

e gUe TFT geunangUae Trauma fast track

1As1eTl 3 MssuliisunguaziuuAINg
gaugenouldlusunsum 11 sneAnluiosas 35.5 uay
nauAzuLuAL ST iUgemaslilUsunsL sy 29 51
Andudevaz 93.5 uananisilSeufisusuaulinzuuu
AUTTEAUAS 9 douuazaanisidlusunIUN SR
aussaus msvaaeulnuadiemageu t = 12.607 7
99Basy (df) = 30 uaz p-value < .001 Fsaguled
AzluuAUIaINTIElUsuASUMITRIANTIAUEY 83
nnzuuuauineunslilusunsunmsiaaussaus,
athadifedfyneatafisesu .05

uenInidamuinaieudisusuoudlineuu
nsUfURTEAUAIS 9 nouwaznaInsidlusunsunis
Wawnaussougs lneazuuwljifseduganounisld
Tswnsus wu 14 sedadudesas 45.2 wasazuuuufon
sziugamaan1slusunsu wu 31 eAnludesas 100
nmsvaseulagadiRrvAzeU t = 7.592 flesendast (df) = 30
waz p-value < .001 Feasuladn AvwuunsUfdsnes
N13IElUTUNTUATHRINALTTOUEY gINTIAZLUUNT
UURnaunslalUswnsunIsimuIaussaus 81l

o o
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2AUNTTUHUA . Y . Y
AU Souay AU Souay
g3 (37-47 AzHuu) 14 45.2 31 100
NANg (29-36 AZLLUL) 8 25.8 0 0
B (< 28 ATWLL) 9 29 0 0
N=31 100 N=31 100
Mean=32.87, SD=9.29, Mean=45, SD=1.57,
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ATLUUNDY ASWUUNRAY
TaTusunsa TaTusunsu 95%Cl
ﬂizLﬂUﬂqilﬂiﬂ:Wlﬁl‘U (Pre-test) (Post-test) UEEL Difference t d
AZUUUUUA difference

Mean SD Mean SD

Lower Upper

Anu3lunsgua 3827 .92 4500 157
fthe TFT

12.13 8.87 1539 759 <001

e gUae TFT geananngUae Trauma fast track

715197 5 hananan1siSeuisuraansaunsUfuRvemeuIa neukasradldluswnSuRRILIANTIOUL

1.A.-431.8.2566 31.A.-431.8.2567
1eudl Uszihuiinu (n=33) (n=33)
U Saway AU Saway

1 l3ild cervical collar Tusnefsidausd a 12.1 3 9.1
@LLam\iLﬁumahaamiaimmzam q 12.1 0 0

2 lRSusendausdialivnzay 4 12.1 0 0
Tasumaveendanniagngblivaneay wag

3 dadennsiakinsudiu wazlivsadaniladl 6 18.2 0 0
VU

a4 lulasuidenmiunigly 30 wi Weliveued 3 9.1 0 0
lalalavioraemela 1le Glasgow Coma Score

5 1 3.1 0 0

AINIMSBNNNU 8 AZLLUY
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6 lailsvi Rog roll msquadswindeslsimanza 3 9.1 0 0
waglillgRndaunIosianiueinis
7 deffthntusosindaiu 30 wifl Wedidoued 3 9.1 0 0

NS 5 hEAIHANTSIUSSUTBURAaNS AU
n1sufuRveneIuta noukaznasldluswnsuimun
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Abstract

In 2019, a coronavirus called SARS-CoV-2 was first discovered as a cause of adeadly pneumonia in
China, before spreading worldwide leading to global COVID-19 pandemic. Major manifestations of the disease
arefever and respiratory symptoms, with possible consequences of acute respiratory distress syndrome,
thromboembolism, and multi-organ failure in severe cases. In addition to respiratory manifestations, hema-
tologic complications have also been affecting patients with COVID-19 infections. This includes cytopenias,
hemolysis and abnormal coagulation. Cases of newly diagnosed Evans syndrome have also been reported
to occur both after and concomitantly with COVID-19 infections. In this case report, we present a case of
Evans syndrome developing intopancytopenia during aCOVID-19 infection. A 48 year-old man with Evans
syndrome was admitted due to acute fever and dark urine. He was positive for COVID-19 infection and
his laboratory investigations showed pancytopenia withacute hemolysis. Remdesivir was given along with
systemic glucocorticoid. This resulted in an overall improvement of cytopenias and his clinical status.

Keywords: Evans syndrome, COVID-19, Pancytopenia
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Introduction

Evans syndrome is a condition characterized
by autoimmune cytopenias; most commonly presenting
with warm autoimmune hemolytic anemia and
immune thrombocytopenia. More rarely, autoimmune
neutropenia might also be exhibited in some
cases. Infection has been described as one of
the causes associated with Evans syndrome, and
also an important triggering factor for relapse of
the disease. This includes viral infections; such as
Parvovirus B19, HBV, and HCV.! Since the emergence
of the COVID-19 pandemic in 2019, several cases of
Evans syndrome have been reported to develop both
after and concomitantly with COVID-19 infections?
;implying the association of SARs-CoV-2 infection and
immune cytopenia. In this report, a known case of
Evans syndrome developing worsening cytopenias
during a COVID-19 infection is illustrated.

Case report

A 48 year-old man, a known case of Evans
syndrome, presented at our hospital with acute
fever and cough. His latest medication included:
azathioprine 50 meg/day, prednisolone 10 mg/d, folate
and ferrous supplement. He reported as having darker
urine during the past few days. He did not observe any
abnormal, overt bleeding. His initial vital signs were
a blood pressure of 94/52 mmHg, pulse rate of 84
bpm, respiratory rate of 30 /min, body temperature
of 38.7°C, and oxygen saturation of 93%; without
supplemental oxygen. Other physical examinations
revealed that he was remarkably pale and icteric,
without notable rash, lymphadenopathy, abdominal
tenderness or hepatosplenomegaly. His septic work
up came back with a positive antigen test kit result
for COVID-19 infection and negative for other

bacterial sources of infection: CXR was unremarkable.

Hemoculture was reported with negative results.
Other laboratory investigations showed a strikingly
low hemoglobin level, with thrombocytopenia and
leukopenia; hemoglobin level 3.8 g¢/dL, a platelet
count of 100x10%/uL and a white blood cell count
of 3.26x10°/uL, with an apparent drop from his
baseline laboratory values: as shown in Table 1. He
also had indirect hyperbilirubinemia and elevated
aminotransferases. Direct antiglobulin testing was
positive (4+). Additional laboratory tests and his
baseline laboratory values are summarized in Table 1.

Hemolysis was suspected with anemia,
jaundice, elevated transaminases and indirect
hyperbilirubinemia. A review of his peripheral
blood smear exhibited polychromasia and
microspherocytes, as shown in Figure 1, indicating
autoimmune hemolytic anemia. At this point, he
was diagnosed with COVID-19 infection, with acute
hemolysis and pancytopenia. Remdesivir was given
for 5 days along with empiric antimicrobial therapy.
Systemic glucocorticoid was prescribed as
hydrocortisone 200 mg/day on the first day due to
hypotension, and later on as dexamethasone 16
meg/day for immune cytopenia for 5 days, before
switching to prednisolone 50 mg/day prior to
discharge from hospital. A unit of packed red cells
was given with a delay on day 2 of admission due
to difficulty in cross matching. With given treatment,
fever subsided. His hemoglobin level rose to 7.4
g/dL, his total bilirubin level decreased to 4.2 mg/dL,
while his platelet count remained at approximately
72-75x10°/uL and a white blood cell count around
2.70—4.61><103/UL; resulting in an overall improvement
in the patient’s clinical status. He was discharged
with prednisolone 50 mg/day and azathioprine 50
mg/day was reinitiated.

A month later, a follow up laboratory
investigation at the out-patient clinic revealed
improving cytopenia, with a hemoglobin level of 9.3
g/dL, platelet count of 146><103/pL and white blood
cell count of 2.38x10%/pL.

~
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Table 1 shows laboratory values during hospital course

i Hb Hct MCV WBC count Platelet count TB/DB AST/ALT/ALP
ate

(9/dL) (%) (fL) (x103/uL) (x103/uL) (mg/dL) (U/L)
baseline 9.1 28.6 107.5 5.54 190
Day 1 of
o 3.8 11.4 108.6 3.26 100 9.4/1.9 148/33/51
admission
Day 2 of
o 2.9 8.9 115 3.70 120
admission
Day 3 of
o 4 12.8 109 6.32 131
admission
Day 4 of
o 5 16.6 111 6.29 80
admission
Day 6 of
o 6.1 21.3 113 4.61 75 4.2/0.8 a7/113/47
admission
Day 8 of
o 7.4 25.6 111 2.70 72
admission

Figure 1 shows peripheral blood smear during the first days of admission (prior to blood transfusion)

—> indicates microspherocyte

% indicates polychromasia

Discussion

Evans syndrome is an autoimmune disease featuring cytopenias, with anemia and thrombocytopenia
with or without neutropenia occurring either simultaneously or sequentially.® Although rare, the estimated
prevalence of this disease being 1-9 per million®, it is not unexpected in patients with cytopenia. The median
age of onset is 50 - 58.5 years and the sex ratio is just about 1 according to an observational multicenter
study in 12 European tertiary centers® and a retrospective cohort study in Denmark’. Evans syndrome
can be defined as primary or secondary. Associated conditions in secondary Evans syndrome include:
lymphoproliferative disease, autoimmune disease, primary immunodeficiencies; especially in children, and

viral infections.> Among Ebstein Barr virus, hepatitis C and cytomegalovirus, SARs-CoV-2 is also one of the
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viral infections reported to be possibly related to
secondary Evans syndrome.’

Infections have been implied to play a role
in Evans syndrome; as both the contributing factor
for disease development and the triggering factor
for disease relapse.! With SARs-CoV-2 infection
being introduced and having spread worldwide, cases
of Evans syndrome occurring during and following
COVID-19 infection have been increasingly reported.

Presently, there are several reviews on
COVID-19 infection and Evans syndrome. While
new cases of immune cytopenia, occurring after
a COVID-19 infection, are being reported, cases of
patients with preexisting Evans syndrome developing
worsening cytopenia during the viral infection are also
being documented. The first case report of newly
diagnosed Evans syndrome after a COVID-19 infection
was from early 2020. This described a 39 year-old
man that developed immune thrombocytopenia and
immune hemolytic anemia after the pandemic viral
infection.® As for SARS-CoV-2 infections in known cases
of Evans syndrome, such as our case report, a few
cases have been described: as shown in Table 2. The
onset of cytopenia was concomitant with COVID-19
infection in a case report in Italy7, the same as in
our patient, while in 2 other cases the onset was
unknown®°. Cytopenia involved was anemia in all of
the cases. One of the cases developed accompanying
leukopenia® and another patient had associated
thrombocytopenia’. However, in our case
pancytopenia occurred. The extent of cytopenia

appeared to have no correlation to the severity of

COVID-19 pneumonia. Hemosglobin was the lowest
in our patient (Hemoglobin level 2.9 g¢/dL) whom
had mild desaturation without oxygen support.
All the patients received systemic corticosteroids,
with or without empirical antibiotics, with improved
outcomes.

Several mechanisms for cytopenias in COVID-19
infections have been proposed. Lymphocyte
apoptosis may be induced by cytokine storm, with
elevated levels of interleukins and tumor necrosis
factor alpha.lO Cell lysis might also be a result
from direct infection of ACE2 receptor expressed-
lymphocytes.'” As for thrombocytopenia, platelet
aggregation in the lungs and microthrombi', increased
hepatic clearance of platelets during a viral infection®
and molecular mimicry, generation of anti-platelets
antibodies; for example anti-GP Ilb/llla, and anti
GP-lIb/IX®, may all play a part. Molecular mimicry
mechanism causing anemia is also possible, with
ankyrin 1, and the erythrocyte membrane protein,
sharing similar identity with surface glycoprotein on
SARS-CoV-2.' Various erythrocyte morphological
abnormalities have been reported in patients
with COVID-19 infection; including anisocytosis,
spherocytosis, stomatocytes and polychromasia,
and are suspected to be a result of oxidative stress
in the inflammatory state.'’ These changes in
erythrocyte structure, a consequence of viral
infection and imbalance redox status, may lead to
early lysis.” One or more of these mechanisms might

explain pancytopenia in our patient.
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Management of Evans syndrome in the setting
of active infection can be challenging, balancing
the risk of cytopenias and worsening infection with
immunosuppressives. Systemic corticosteroids,
prednisolone 1 mg/kg/day, is considered first-line
treatment for Evans syndrome.® While in COVID-19
infection, the role of glucocorticoid is only strongly
recommended in severe and critically ill patientsm.
This is due to concerns of the potential risks for
superimposed bacterial and fungal infection versus its
benefits in thehyperinflammatory state of COVID-19

infections. This case report illustrated a patient with
Evans syndrome developing cytopenias during a
COVID-19 infection. Pancytopenia induced by SARs-
CoV-2was suggested. Corticosteroids were given
alongside antiviral medication and empiric antimicrobial
therapy, with an improving clinical status and
pancytopenia.

As illustrated in this case report, COVID 19 might
have its role in inducing pancytopenia in patients with
Evans syndrome. Systemic corticosteroids
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Fabrication of 3D Printed Complete Denture Using Existing Denture:
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Abstract

Aging population that loses all their teeth affects their speech, chewing, and swallowing, which changes
their daily lives. Therefore, wearing quality dentures is significantly related to their quality of life regarding
oral health. Thailand has an increasing proportion of the aging population; complete dentures are included
in all benefit packages. Therefore, Thai dentists have the opportunity to find older people who need new
complete dentures and may have a higher average age as well. Traditional complete denture fabrication in
older people is challenging for dentists because they usually have health problems that limit their physical
ability and cooperation. Making new complete dentures from a patient’s existing dentures reproduces the
shape and contour of old dentures that they are familiar with and maintains their neuromuscular control.
Thus, it improves patients’ adaptability regarding the function of new dentures. In addition, the traditional
technique involves many steps and requires 5 - 6 visits for treatment. Using CAD/CAM technology to make
complete dentures can reduce working time and errors in clinics and laboratories and have good accuracy
and physical properties. This case report presents a method for fabricating new complete dentures from
existing dentures using the CAD/CAM system and smile design program in patients whose existing dentures
have lost their retention and esthetics. This method reduces the steps and number of visits to the dentist
to only 2 times. It also produces dentures that are similar in appearance to existing ones, are aesthetically
pleasing to the patient’s needs, and still have the same quality and functionality as making complete
dentures with the traditional method.

Keywords: Complete denture, Existing denture, CAD-CAM, 3D Printing
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