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Antibacterial effect of Zingiberaceae extracts mediated photodynamic therapy on
Streptococcus mutans

'Department of Preventive dentistry & Public Oral Health, BK 21 PLUS Project,
Yonsei University College of Dentistry, Seoul, Korea, 2Sorabol College

Hye-Rim Hwang'?, Si-Mook Kang', Eun-song Lee', Baek-Il Kim!'

Purpose: This study evaluated the antibacterial effects of curcuma, ginger, and finger root extracts in water-soluble powder on planktonic Streptococcus
mutans(S.mutans), which is known to cause dental caries, in order to confirm whether these extracts could perform as photosensitizers for the effects of
photodynamic therapy (PDT).

Methods: This study used the strain of streptococcus mutans ATCC 25175 distributed by the Korean Collection for Type Cultures of the Korea Research
Institute of Bioscience & Biotechnology. Commercial edible curcuma, ginger and finger root were used as the natural extracts for the use of photosensi-
tizer. To extract organic solvent, 3 g of each powder was mixed in 30 ml of dimethyl sulfoxide (DMSO, VWR, Germany) before extraction. 1.8 mé of the
photosensitizer solution, manufactured in the concentrations of 5, 0.5, and 0.05 mg/ml, was mixed with 0.2 mé of the .S. mutans culture medium that had
been cultured for 2 days. To induce the photodynamic reaction, Qraycam (AIOBIO, Seoul, Korea) equipped with 405 nm LED was used to expose light for 5
minutes to irradiate 59 W energy for 300 seconds.

Results: Compared with the case with no light, a higher photodynamic therapeutic effect was confirmed with 0.05mg/mé curcuma powder extract, the
concentration of 0.5 mg/m{ and LED light of 405 nm wavelength (p=0.000, p=0.003). 0.05 mg/m{ of curcuma powder extract and the concentration of 0.5 mg/
ml showed 100% antibacterial effect when exposed to light, whereas the concentration of 5 mg/ml showed 11.95% antibacterial effect. When exposed to
light, 0.05 mg/mf of ginger powder extract showed an antibacterial effect which didn't statistically decrease. The concentrations of 0.5 mg/m{ and 5 mg/mf did
not show any antibacterial effects. As a result of examining any photodynamic therapeutic effects of finger root powder extract on .S. mutans, no statistically
significant effect was found.

Conclusion: The curcuma powder extract is expected to perform as a photosensitizer. Even though belonging to the same ginger family, ginger powder
and finger root powder seem difficult to perform as photosensitizer.

Keywords: photodynamic therapy, natural photosensitizer, Quantitative Light-induced fluorescence

Corresponding Author : Back-Il Kim
Department of Preventive Dentistry and Public Oral Health, Yonsei University College of Dentistry, 50, Yonsei-ro,
Seodaemungu, Seoul 03722, Korea Tel: +82-2-2228-3070, Fax: +82-2-392-2926, E-mail: drkbi@yuhs.ac
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Survival rate of stainless steel crown restorations
according to depth of caries in primary molars

'Department of Pediatric Dentistry, College of Dentistry, Wonkwang University
“Department of Pediatric Dentistry and Research Institute of Dental Education, College of Dentistry,
Wonkwang University

Hyunkyoung Yoo', Jiyoung Ra?, Jewoo Lee?

The purpose of this retrospective study was to compare outcome of preformed stainless steel crown restorations according to
depth of caries in primary molars.

The study subjects consisted primary molars having dentin caries extending at least one-fourth of dentin without signs and
symptoms of irreversible pulpitis. A total 295 primary molars received preformed stainless steel crown restorations without any
base materials were included in this study. Survival rates were compared using a Kaplan-Meier analysis test.

There was no significant difference between depth of caries and survival period in primary molars. And also there was no
significant difference with or without pulp therapy.

The results of this study suggest that neither the amount of caries nor pulp therapy affect the survival period of primary molars
significantly. Proper restoration is more important to achieve sealing for stopping caries progression.

Key words : Primary molars, Indirect pulp therapy, Preformed stainless steel crown
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P Preformed stainless steel crown restoration was done without pulp therapy
Grouo I Extension of dental caries more than 3/4 of the entire dentin thickness
P Preformed stainless steel crown restoration was done without pulp therapy
Extension of dental caries more than 3/4 of the entire dentin thickness
Group IV . . i
Preformed stainless steel crown restoration was done with pulpectomy
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Table 2. The number of failures and censored observations on treatments

Group Number of teeth Failures Censored
Number % Number %
| 68 4 59 64 94.1
Il 9% 3 3.1 3 96.9
Il 100 1 11.0 89 89.0
\% 31 2 6.8 29 93.2
Chi-square test(No significant difference, p)0.05)
Table 3. Estimated survival periods in relations to treatment
Group ’EArsgztir?s? Standard Error
48513.2 1.6
I 63.612.8 14
Il 58.915.2 2.6
\% 63.2t7.6 14
Kaplan-Meier method(No significant difference, p)0.05)
Table 4. The number of failures and censored observations on ages
Failures Censored
Ages Number of teeth
Number % Number %
<3vyears 62 5 8.1 57 919
4-5 years 128 9 7.0 119 93.0
6-7 years 94 5 53 89 94.7
>8 years " 1 9.1 10 90.9
Chi-square test(No significant difference, p)0.05)
Table 5. The number of failures and censored observations on ages by groups
| Il 1 \"
Ages Failure Censored Failure Censored Failure Censored Failure Censored
N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%)
<3vyears 1(25.0) 12(18.8) 0(0.0) 17(18.3) 4(36.3) 25(28.1) 0(0.0) 3(10.3)
4-5 years 2(50.0) 28(43.8) 2(66.7) 46(49.5) 3(27.3) 29(32.6) 2(100.0) 16(55.2)
6-7 years 1(25.0) 23(35.9) 1(33.3) 28(30.1) 3(27.3) 28(31.4) 0(0.0) 10(34.5)
>8 years 0(0.0) 1(1.5) 0(0.0) 2(2.1) 1(9.1) 7(7.9) 0(0.0) 0(0.0)

Chi-square test(No significant difference, p)0.05)
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Table 6. Estimated survival periods in relations to ages

Treatment Iz/lr:z:fhss? Standard Error
<3vyears 58.2£3.9 2.0
4-5 years 61.5¢4.1 2.1
6-7 years 50.612.9 15
>8 years 34.9t58 2.9

Kaplan-Meier method(No significant difference, p)0.05)

Table 7. The number of failures and censored observations on primary molar teeth

Teeth Number of teeth Fallures Censored
Number % Number %
Maxillary 1% molar 114 5 18 109 95.6
Maxillary 2" molar 28 1 45 27 %.4
Mandibular 1° molar 120 9 29 111 925
Mandibular 2° molar 33 5 79 28 84.8

Chi-square test(No significant difference, p»0.05)

Table 8. Estimated survival periods in relations to primary molar teeth

Teeth lzﬂn?gztir?s? Standard Error
Maxillary 1 molar 59.742.9 15
Maxillary 2" molar 45,0437 1.9

Mandibular 1* molar 60.9+4.7 24
Mandibular 2™ molar 56.749.7 5.0

Kaplan-Meier method(No significant difference, p)0.05)
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Group N(%) i=|
Outcome i
Il Il v ~
0x
Success T
Remain asymptomatic 56(87.5) 80(86.0) 79(88.9) 24(82.9) #_E_
Natural exfoliation 8(12.5) 13(13.0) 10(11.2) 5(17.2) ]'ﬁ
Total 64(100) 93(100) 89(100) 29(100) gif
Failure rh
Minor failure [ﬁ
Abnormal root resorption or radiographic lesion 3(75.0) 2(66.7) 3(27.2) 1(50.0)
Existence of clinical symptoms 1(33.3) 109.2)
Major failure
Extraction 1(25) 3(27.2) 1(50.0)
Pulpectomy 4(36.4)
Total 4(100) 3(100) 11(100) 2(100)
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Triplication of upper right primary anterior teeth : a case report

"Wonkwang University, College of Dentistry, Department of Pediatric Dentistry
“Wonkwang University, College of Dentistry,
Department of Pediatric Dentistry and Research Institute of Dental Education

Sangyong Bae', Jewoo Lee'?, Jiyoung Ra'”

The fusion is an anomalous union of two or more tooth germ at some stage in the development process resulting
in a decreased number of teeth in the dental arch. Fusion is common odontogenic anomaly but triplication of primary
teeth is a rare phenomenon. We report a case of a 3 — year — old girl who visited our clinic for the pain on maxillary
anterior tooth. The patient was diagnosed by the fusion of a the maxillary primary right central and lateral incisor
with a supernumerary tooth and caries of dentine. And then, Endodontic treatment and composite resin restoration
were performed on the triple teeth. After follow-up of 6 months period, there was no marked complications.
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Fig. 1. Initial intraoral photograph. Dental caries were observed in the region of the triple tooth.
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Fig. b. After 6 months. The composite resin and root canal filling material remained well.
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ABSTRAC T .

Analysis of Various Influencing Factors Related to
Patient-Dentist Interaction Score

"Dental Education Research Center in Yonsei University College of Dentistry
%Department of Advanced General Dentistry in Yonsei University College of Dentistry

DJooah Kim, *Kee-Deog Kim, "Jaehyun Jo, "Jisun Huh, "Seoyeon Jung, "Bora Lee

Each college of dentistry in Korea is examining and reorganizing its own curriculum to prepare students for the
practical examination of the National Dental Licensing Examination. Conducting an assessment of students’ compe-
tency of communication skills with standardized patients is the first attempt for the examination. Yonsei University
College of Dentistry carried out the evaluation of communication attitude, communication written exam, and commu-
nication skills practice with standardized patients for Third year predoctoral students. The purpose of this study is a)
to find out the relationship between the variables measured in communication skills education and b) to make a new
basis for the application of communication education and evaluation in dentistry.

Based on the results of the study, the following suggestions for the operation of a dental communication curriculum
can be drawn: First, the communication classes and the practice with standardized patients should be based on the
wide support of the school. In addition, the patient-dentist interaction (PDI) should be practiced in the same way as
practically possible by predoctoral students. Moreover, a space is required to allow predoctoral students to practice
PDI. Second, the communication score given by the standardized patients was the most influential on the total score
of PDI. This indicates that the communication practice with the standardized patients for the practical examination of
the National Dental Licensing Examination is a meaningful process in the course of its communication education.

Keywords: Patient-Dentist Interaction, Standardized Patient Practice, Communication Skills Training

Corresponding Author : Jooah Kim, PhD
Dental Education Research Center in Yonsei University College of Dentistry, 50-1, Yonsei-ro, Seodaemun-gu, Seoul, Korea 03722
Tel:+82-2-2228-2977, Fax:+82-2-362-8618, E-mailkja3b@yuhs.ac
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Table 1. Communication Curriculum of Yonsei University College of Dentistry

{¢f& (1ad “uonoessiu| 1snusg-1usiied) iz {yloirly—yi

ek, o} B Aot PACDD) A4S S5 A, A

Timing of . - ) Teaching
Introduction School Year Subject Objective of Education Method
Dental Cultivate the medical communication skills .
2007 ~ 3rd year o , , Activity, Lecture
Communication required by dentists
Medical o . ) . ,
4th year o Communication practice with standard patients ~ Standard Patient
2011 ~ 2014 ) Communication , . . ,
(elective) including diagnosis and treatment plans Practice
Advanced Course
Comprehensive
3rd year Dentistry |-1
2015 entistry Communication practice with standard patients ~ Standard Patient
Comprehensive including diagnosis and treatment plans Practice
4th year .
Dentistry Il
pre-dental To develop communication skills that can be
Introductory , , . .
2014 ~ 2nd year o ) used in real life and understand the theories Activity, Lecture
) Communication Skills o
(elective) necessary for communication
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Figure 1. Patient—Dentist Interaction Practice Process
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Cronbach i

items Alpha ko

Learning

5 Learning communication skills has helped me or will help me respect patients. HE
7 Learning communication skills is interesting.

9 Learning communication skills has helped or will facilitate my teamworking skills.

10 Learning communication skills has improved my ability to communicate with patients.
14 Learning communication skills has helped or will help me respect my colleagues.

16 Learning communication skills has helped or will help me recognize patients'’ rights regarding 088
confidentiality and informed consent. '

18 When applying for dentistry, | thought it was a really good idea to learn communication skills.
21 | think it's really useful learning communication skills for the dental degree.
23 Learning communication skills is applicable to learning dentistry.

25 Learning communication skills is important because my ability to communicate is a lifelong
skill.

Importance

11 Communication skills teaches the obvious and then complicates it. T
13 Learning communication skills is too easy. T

15 | find it difficult to trust information about communication skills given to me by non—clinical
lecturers. T

17 Communication skills teaching would have a better image if it sounded more like a science
subject. T

24 | find it difficult to take communication skills learning seriously. T
26 Communication skills learning should be left to psychology students, not dental students. T

0.52

Quality

1 In order to be a good dentist, | must have good communication skills.
2 | can’t see the point in learning communication skills. T

4 Developing my communication skills is just as important as developing my knowledge of 0.5
dentistry.

6 | haven't got time to learn communication skills. T

Success

3 Nobody is going to fail his or her dental degree for having poor communication skills. t
8 | can't be bothered to turn up to sessions on communication skills. T
12 Learning communication skills is fun. 0.54

22 My ability to pass exams will get me through dental school rather than my ability to
communicate. T

T Item was negatively phrased.
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o}, 2t ke s} &0 SRpAE 7]

2L S5 2] 94 Ui B e
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Zo] me- 52 9h-S el elolt

Z]0fe} QA AF 4 A ARl QA AE 5 HIE A
Z(CSASYE ol-&ste] 3ahd aAgof[A] S5s3It Ateh
g0l ST s 5 Bl A= 0] A1=2]% (Cronbach
Alpha)= 0870]%3tt Table 2= oita% 52 HI A=
(CSAS) ] 47FA] RIS Vel B2, S AvEH}
&0 2 AR I A= B ARES o] 3715150

6. =AY
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F

Table 3. Characteristics of Participants

PASW Statistics version 25,0 (SPSS Inc. 2 o8-t 24513
o A ZA S o o A, AR AR
UHA S/t 7t 150 2] ke dotir] Sl
7[ESAREE ARSI A, AR RRAI(PDD
T W] TAIS ot 7] ofsf A

(DD 2437 H ek 4, ASlsola S 71N A
% BRI WS e WA E 2]

= YL AP o) SR A,

L. 71e8A%

AR PRk 108 02 A2 T 5278(74.3%), o1
1875(25.7%) 2.2 'Fdo] T Wkt x| oJete|Aig B
Al 4, IHA AT B 47 AR 47 F ol
U 7S 168Q29%), Sl
CIME 573 7ol =7 .
oA gl A, S50l IHA 4735t dE-2 oo

o

]
2 9J5) ST WIS
U

APAE S O] Sl WeEl] 7 BAE AESt

Variable Frequency %

Male 52 74.28
Gender
Female 18 25.71
Yes 16 22.86
Taking lesson of
No 50 71.43
Communication skill subject

No answer 4 571
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Table 4. Descriptive Statistics

THAIPDD B7 42t AR A S B o SAR .
2 -fomsiA] etk AH 022 ptas 52 HiE A
L (CSAS)S] 471A] 91 BEe A 0 2 fom[siA]=
LA A A PAE BT T2 et o] ofgHAY
o] Y5Pg Hr} OUAE S8 i H L (CSAS)Q] 4714 I
ETRI0IA B S5 US o = AT,

AT A Hgrpaeet B 02302 TAK SR
Golufet A2 APHAS Btk i tAE S5 HiE A
T(CSAS)Q] FRIZHARES 03104 0652 BAH O =2 &
OfnlstA| A=At SR RolAF TA|(PDD H7 14
SF AR HE0) Al SAIR = Table 5ol AAIGHATE

3. 312N

SER-A] A BA|(PDD H7Fa4ol| 7V 2
A2 291 FSlolH, aglo] A ]k o] 2717t
ofw RS A 7] flol| STl A2 AT L
2} 3R FS FAM R FostA e e H(F=
1501%*%), 222 o] g2l of 497%= ettt &
AR A]4~(Variance Inflation Factor VIF = 2.5 10 0]9ES.
= e o34 A e 2 0= o) Table
b= A AIE AR Ao

7W 2 ookl e

Variable N Minimum Maximum Mean Standard Deviation
PDI Evaluation 70 4.00 29.00 20.91 5.14
Standard Patient Evaluation 70 5.00 15.00 10.04 2.61
Written Exam 70 65.00 114.00 103.53 727
Learning 66 2.60 5.00 4.02 0.63
Importance 66 2.67 483 3.70 0.53
Quality 66 2.75 5.00 4.23 0.54
Success 66 2.25 5.00 3.72 0.65
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Table b. Correlation Coefficient

PDI SP

A Aol FR-H ko BARDDE A7 A
22 9lL 2 HRH 02 Qo5 o),

57, SWIAT LRI 2B FARS Slo) 2 A7
A 31 tpgos FR-Awfelt BAPDD BHES
off Qg A Q9102 A, BES B WA,
T T2 A EE, AT 57 HLE M (CSAY)
2 SAHAch Q72T el T SR H ol 2
(DD 37 4-0) Ao iz i 4 QIglE e, et ¢
A} 7214-0] ggpio) 71 Fick. OPHAE 52 B 4
E(CSA9] S A1 710] el A grier o]

AR 718 Sigsalob gtk Q14Jo] 0 gt
S EAPDD B7PE47Hgo b Alck A1 o1 SIS
o] QA1 ] @ Aol 219 2hlo] ekl QlAlsfo] 4
A7 4% K ko)A PARDD B4} ok
Aok SHIEL OPIAE 7148 sislok it QAle)
1 glout Az T g ofAkaEe] thek AHle]

Sl ke ) Qi 24 gl

oleft AT AN E BTl 2| 0Jst oA T waiby &

Gl gt A AATSHE, 2R SAras w25

Written

Evaluation Gender Evaluation Exam Learning Importance Quality
Gender 0.22
SP Evaluation 060™ 0.15
riten 0.16 023 0.14
Learning 0.23 0.06 0.13 -0.13
Importance -0.08 0.13 -0.13 -0.01 034"
Quality -0.07 0.11 0.07 -0.18 065" 035"
Success 0.18 0.04 0.23 0.03 054" 0317 052"

* (.06, ** 101, ** (001
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Table 6. Regression Results
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A) AL TS 4 9l AT

Variable B SE B t VIF
(Constant) 10.44 414 2.52
PDI Gender 1.58 1.07 0.14 1.48 1.05
Evaluation SP Evaluation 111 0.18 0.57 6.10" 1.0
Learning 3.20 098 0.39 325" 1.75
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Dental treatment of the patient with antiplatelet agent

Department of Oral and Maxillofacial Surgery, Chonnam National University Dental Hospital
Hongju Park, DDS, MS, PhD

Antiplatelet agent is administered to the patients who have ischemic heart disease, transient cerebral infarction, as well as hyper-
tension, etc. Antiplatelet agent prevents thromboembolism by inhibition of platelet aggregation by various mechanism. Due to
that reason, patient who administered antiplatelet agent has bleeding tendency. Surgeon does not want to make a complication by
bleeding during and after operation, and want to stop taking antiplatelet agent. However, It is very dangerous for the patient to
stop antiplatelet agent. Local bleeding as a complication after operation is considered minor one, whereas thromboembolism is
life threatening serious complication. Most dental intervention can be performed without withdrawal of antiplatelet agent. Dental
intervention should be limited area, and surgeon should do active bleeding control.

Keywords:antiplatetlet agent, bleeding tendancy, dental treatment

Corresponding Author : Hongju Park, DDS, MS, PhD
Department of Oral and Maxillofacial Surgery, School of Dentistry,Chonnam National University 33, Yongbongro, Bukku,

Gwangju, Korea.
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ABSTRA (T .
Dental Treatment for Patients with Non-Vitamin K Antagonist Oral Anticoagulant
Department of Oral Maxillofacial Surgery University of Ulsan Hospital
School of Medicine University of Ulsan

lel-Yong Sung D.D.S, Ph.D

The vitamin K antagonist (VKA), cumadin, or warfarin, is the only antithrombotic drug that can be orally administered and has
excellent effective for decades. However, it is cumbersome to periodically inspect the prothrombin time (PT) order to maintain
adequate concentrations that do not cause bleeding, takes a few days to indicate therapeutic effects, gets affected by several factors
such as food and drugs etc, and narrow in the therapeutic range.

Although recently in development, the non-vitamin K antagonist anticoagulants(NOACs) exhibit a rapid onset of action and have
relatively short half- lives compared to Coumadin. Because of these pharmacokinetic properties, it is possible to modify an
individual's anticoagulation status quite rapidly, minimizing the period where the anticoagulation activity is therapeutically sub-
optimal. And the short half -lives of these drug allow for the relatively rapid reduction of their anticoagulation effects.

There are currently no published clinical trials specifically assessing the bleeding risks associated with dental procedures for
patients taking the NOACs.

It is not necessary to interrupt NOAC medication for dental procedures that are likely to cause bleeding, but which have a low risk
of bleeding complications. Because the bleeding risk for these procedures is considered to be low, the balance of effects is in
favour of continuing the NOAC treatment without modification, to avoid increasing the risk of a thromboembolic event.

The patients should be advised to miss(apixaban or dabigatran) or delay(rivaroxaban) a dose of their NOAC prior to dental
procedures that are likely to cause bleeding and which have a higher risk of bleeding complications. Because the risk of bleeding
complications for these procedures is considered to be higher, the balance effects is in favour of missing or delaying the pre-
treatment NOAC dose. The interruption is only for a short time to minimize the effect on thromboembolic risk,

Key words : Non-vitamin K antagonist, oral anticoagulant, NOAC, bleeding. dental treatment
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[L.AE SIS R RA HTar A2 H B2 )
Z5 o, 4@ 7Z:(venous thromboembolism) ¥} ]AH
I3} AR E HolEHA] i fAES Atk % (pulmonary embolism, PE)2] o5} ] &, 12|31
Zzo] AT 711 Q= ACT Wty Es| Geud]  TRHo|U ST A|5He-S HES Siato] AAMAZ o J

2] FEZol ll'—%% o] As] =t

AAA 2 Fagt A= AL

A (vitamin K antagonist, VKA)
Sl (warfarink= 412 &

Aol —v—’;‘@_ s 7L

__lsh,]-

8 KZ
1 F1pd (couma ) F=

H OH/#L E%J Az Hprothrombin

HAZEol 3

JJ:L ol2fgt ZAI= 7H41gk eF=<] dabigatran, riva—
roxaban, apixaban, edoxaban -5-¢| ftElof| v 93

O %

S A3 05 PN A= Uk

2 SN E A= S HE] KAgAPHold &%
T (non—vitamin K antagonist oral anticoagulant) Z}-8- 5}
= FEEY E oFeeh AU S e EAE Y
OfH 17 o] oREI} A WkA| = 2SO S Tl
A A H 17 g,
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1. NOACs EI?

dabigatran©] 20104 FDAOA 5¢1& ¥ 5 rivar—
oxaban, apixaban, edoxaban 5= 3Igo} EA]E|o] A=
7Here SAlel= =02 new oral anticoagulant &

Factor Xa inhibitors
Rivaroxaban (Xarelto)
Aplxaban (Eliquis)
Edoxaban (Lixiana)

Factor |la inhibitors
Dabigafran (Pradaxa)

| Fibrinogen

Fibrim |

Fig.1. Targets for warfarin, heparin,and new oral anticoagulants (NOACs) in the coagulation pathway. Warfarin and
heparin inhibit multiple coagul ation factors simultaneously. Dabiga tran directly inhibits factor lla. Rivar aban,
apixaban, and edoxaban directly inhibit factor Xa. adaped from Emostasi.svg (https://commons.wikimedia.

org/wiki/File:Emostasi.svg).
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+= novel oral anticoagulant= 5111, 2FAHE NOACE At
ottt 1oy 2 st AUA AETE i ol 2
o]7|7} &t sigiet. o] oFEE2 HIEWI K& 3o
%1 AA 0 2 FARIAE Adffol= oFE 2871
On]5h= direct oral anticoagulant (DOAC), target—specific
oral anticoagulant (TSOC), &2 H[EFIK Z&A|7} opd
S A|( non—vitamin K antagonist oral anticoagulant,
NOAC)ZIIE ghtk T12]3 NOACS] H43(NO-
AGs)o] “No ACS™¢F 2 =Hrh= o= NOACET =
DOAC 801t AR§TY®,

SR E 214 AAleh= e dabigatran©] A9t
rivaroxaban, apixaban, edoxaban} o] o]& ¢t “xa-
ban"& 7 FEE2 W = Xag ban G4 &2
Alstehe] g xRt 18y dukgog 852 ¢
&5t NOACE F-AIoFHA] non—VKA oral anticoagu—
lant= 7 OJs}Al= ool gt webA thF-Ee] 7hol=
21912 NOACGE non-VKA oral anticoagulant®] FA}=

Rivaroxaban 7F84, £56] CYP3A4e] Jf thits]
o, 3t FiA 0 2 o2 7] Ao SfeiA thAt Het 1
2Lt 2] diAAlE A Q1A gk

Rivaroxaban 7 7121 9] vVl 7135 71 Sho=
AP0 & OF 66% vV E]=H], rivaroxabant B2 ThAL
A2 ALl o= siEHt A= tiH-E5ol <]
Sff v =T}, P-glycoprotein(P-gp) AA]oll 2Jsf rivar—
oxaban FFEE7} F7I6k= 2 0 & Hol, oj2fgt At
A2 A 0 & 4o Tl Q] P-gpol] oJaf mi ==
ZAo= Hof oo,

HeE|= ZgAolt. EFHIZ 1]

32N inf3ln =

o

oAl

ARgkn g u] CE YRR
A& AR deslal, ga1912F X, Mo B4 59
2. %87/ A4 wpIe} 2k Adteka, Uelrt-$elat VI
Rivaroxaban dabigatran& 48718 A2 2R o] B4 59 EB¥1 A4S 209k EBNL £
AeAtge =, EolHolal ARt avtE Hol=3kg1l A EAJe} A7), TlAC o] B4 Foll
Table 1. Absorption and Metabolism of the Different NOACs
Pharmacokinetics Dabigatran Rivaroxaban Apixaban Edoxaban
Mechanism Direct thrombin inhibitor Factor Xa inhibitor Factor Xa inhibitor Factor Xa inhibitor
Bioavailability 6~7% 80% 50% 62%
Prodrug Yes No No No
Time to peak levels(h) 2~3 2.5~4 3~4 1~2
Half-life(h) 14~17 9~13 8~15 9~10
Clearance non-renal/renal(%) 20/80 65/35 73/27 50/50
Liver metabolism: No Yes(30%) Yes(15%) Minimal
CYP3A4 involved
Intake with food No effect 39% more No effect 6~22% more

Adapted from the article of Mani and Lindhoff-Last. Drug Des Devel Ther 2014,8:789-798.12
NOAC, new oral anticoagulant; EHRA, European Heart Rhythm Assoication; CYP3A4, cytochrome P450 3A4.
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Uuig ooty
L ATHE AP, A SIS IET B AR Y A PRI dabiganan prodrug(dabigaan tesi-

2~ 1o+
& A O]Eﬁ EE0] ot 218-2 dabigatran

Dablgatran ﬁ:zr—/éolﬂ A8 744 u-v|Eg} B
AF2 A, 7T FolA] F57F 4 E]A] 9=t Dabigatran
etexilater= 2 A 0188 (2F6.5%)= 71 prodrug
HO] AT AARA, T4 9o} 2730] A4 570 9
ZRI} of2iRt uiA| 2S SXIAI717] 1eiA dabiga-
tran etexilater= 44k RO h= e HlE Theth A
Az, 27, Ztell e ol2H =2 Zsllasof ofsl dabi-
gatran etexilater= 37| dabigatran© 2 Z2FHTE 12|11
prodrug®t 24 432 Fel= THEH Fofl 7ho = Soi7t
prodrug AJA] Fgto] o F|ZTH (Table 1).

1) Dabigatran (Pradaxa®)

217424191 EEH] AAA(direct thrombin inhibitor)Q!
dabigatran etexilatet= thrombin 23540l 214 Ao}
] fibrinogen®] thrombin®]] A?sk= 72 Hsfisted fibrin

Fibrinogen
Fibrin

late)& ZHfA tiAbE & 28= HEH cytochrome
PCYPM4S05 A7} PofsA] Qo t ofzat o2k
o] A AAo7 HHHQE]- LS AR o3RS HP;(] Ol'otq
oka aabo] W3 INR AAPF Pa ] &

Fofgh 4 iz o] QlrFe,

80%7} AVl V=B =2 creatinine A7-E(creati—
nine clearance, Cler)©] <30 mL/ming! k= ARE-S- ]
511, Cler 30-50mL/min©] At 754] oJAFel k2= &
& 20| PRSIt 7 Fof 0524 Fof 2o &
ekl TERIth oFF W7 | a2 A RlollA 7-94]

ZF kRlofA 12-14A7 o]k, of s J-8-2 oFF 13] &2
23] Fof7} 2 H ), 9F 20% dabigatran B Al E Sl
HEE] 1 A4 eftohe U Rl= AV 5o nIHEH
=2 i decP?.

—l 2] OHX] _slat

2) Rivaroxaban (Xarelto®)

AdE12] 213 XaQlak AAIAQ] rivaroxaban-- throm—

Dabigatran

y r

Idarucizumab

Fig. 2. Mechanism of action of idarucizumab. The prothrombinase complex consists of Factor Xa (Xa) and Factor Va
(Va), and catalyzes the conversion of inactive prothrombin to the active protease, thrombin (lla). This leads
to fibrin generation and clot formation.The effect of the thrombin inhibitor dabigatran is reversed by idaruci—

zumab, a humanized monoclonal antibody.
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bin &48-& Z%5k= XaAHE Asfote] thrombin®] 2t
S JAIRIYE. rvaroxabanE ASRMOA SE]o] 71
0] CYP4S00] ©J8]) THAFEI D2 ThE okt Ao aka gt
29l om T3 CYP3A4Q} P-gpke ZF85Hc}, CYP3A4S}
p—gpo] A2 o 2 295t 4= 9] o B 2 o] 52 oA|5l=
ketoconazole Z-& eF2110] G| ARR-L- 1] fjof )10,
Rivaroxaban< 10, 15, 20 mg AAFE =, E-8 A &
£0] éﬂ(ﬁﬂiﬂ o185 80%), S4L} L2 okESlA <1zt
1= 1 0C16L 7{_,] l:ﬂ-x] 01—1—1;].. oax} JJEH 'EOEEE‘T
—4x l{@Oﬂ Ui, oFE Bi7 = Aol mE

7

I
o
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3) Apixaban(Eliquis®)
Apixaban B3t A3 XadlA} A (direct factor Xa
inhibitor) 247 rivaroxaban®] 258713} H|4=5]c}, 71

Fibrinogen

Fibrin

CYP4500] 9J3]] =2 trtElE g o2 ok2y} A zhe
S 4= glom, Bl 9-144)7to| 1, YA o g tfH
© 2 HdE| T Adrut AAfo 2 ujdEict -S4l S| gk
o] 79| glon] ARAWIAZDVT)] 2|=o] gt
1:]_6,14)‘

4) Edoxaban(Savaysa® Lixiana®)
7H Zltell ml= AFOIF=(FDA) 5¢1e 2 Xagl
2} AR 2 ok 62% M| 0] 88 71Tk CYP3A4C]5h
A TALE] AL, 1-2A17F o] #|11 s Ieof| mEeich B
= 10-14 A7to]H, 50%7} A0 2 v dHTy,

3. Y| (reversal agent)
’5‘0* TAIE B8l et Edo] MAYskAY S5
QS Qi ofuf a2 o] 2485 w2 A
AN Z D7} Ql=], NOACe tigh A & 7]
o] IR AX| 11 Ick(Table 2).

Idarucizumab2 1A GA| 2 Al (monoclonal an—

=]
ok
)«

: Xa inhibitors

Y ow

Andexanet
alpha

Fig. 3. Mechanism of action of andexanet alpha. The effect of the Factor Xa inhibitors(rivaroxaban, apixaban, and
edoxaban) may be reversed by andexanet. This molecule has high binding affinity for Factor Xa inhibitors. This
results in rapid reduction of the free plasma concentration of Factor Xa inhibitors and neutralization of their
anticoagulant effect by restoring generation of thrombin
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tibody, fnb, F-A}&F 47.8kDa)= dabigatran ¥} 1:1 Hl-E= Z90| ‘ﬂb‘”@' SRt A FEodo}o], factor Xa DTS &
ZEsH Aot v7t A o g Asfieich. ERNIETE WA o= whEl 2| Aol Qltkal B siqiet. vl

3500t 7ot Z15t2 0 = dabigatrantt ZlSte] kRS AEOY %(FDA)— rivaroxaban®} apixaban®] &J747]]
ZSMAZITHFig.2). Idarucizumaby= dabigatran2 THe. 100 = andexanet (Andexa®)E 2 Ho| AL ZAE]7] o=
o 7 = *ﬂJﬂﬂh 458 A olth ldarucizumab= 1 o] ARG 4 QT2 sfroplt Y.

27lEg, ke B g WA ojA|elg FEE AL Arparinel BAo] 23 H] 5] 9 A B ot
2 S TS A2u|SGorbin)S S Q7 ], 24 <l Xa Al inhibiton), L)1 2% EE o]
[¢]

A7 At Bl hereditary fructose intolerance)& 7171 A4 (nhibitor) 0] 2F-8= SHAID 4= Qlek 3t HE &
oA A, TE, A AR 22 FARgolfF AL IR R AgdolA] ehethFig). T1Ru Ari-
Aoz vepd &= ol At o] AU -8F & pazine®] AH§- 7131 25] 2| 7] kT

o] I a3t expof|A Fofsto], QNG $AE

o]l AAFEIAIZ| 1L, dabigatran SJAA|2A] Q] E50] B 4. NOACSE =8ol= &iX1e] X[1} X2
S QATH, Dabigatrang #-85k= 2ol A A =S B k=

Andexanet alfa(Andexa®)= factor Xaol TioF A% HPHO 2 INRS HA5HA] XAt PTT A4 B7ta 2]
ol A decoy protein)Z 212 X/Xa linhibitors@} Al 4= et PT HARE rivaroxaban -8 SRS 91_H
ZFotA AokARt, wiat Aekols v —carboxylglutamate TSI A-8FL 4 ek HIE NOAGse] At 4
o} Zufakgo] glo] Foll-3arof| Foka IR 2] Yot 213 A HARE ThFshA] A9 o dS0] 7Hs
Q1A Xa inhibitor®] §-317 280 JAA= /fEEQI & HUYE P el B8 A HrhFa/4do] Eokal ARt
(Fig.3). Andexanet E3F Xa AYAIE AH&oh= &5 54 Q1 HA= AlgsHA] et

>

Oll
o

Xa inhibitors

I > Dabigatran

Va Xa »
@~ h" B
L

Fibri
ibrinogen Ciraparantag

Fibrin

Fig. 4. Mechanism of action of ciraparantag. The effect of the Factor Xa inhibitors(rivaroxaban, apixa—
ban, and edoxaban) and thrombin inhibitor (dabigatran) may bereversed by the direct binding of
ciraparantag, a small synthetic molecule.
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et} v wsto] NOACsE 2-4A17H] &84 é—i
st Atz o 2 2o ity S 7FATHA1A7]
yo]of| w2t rivaroxaban- 5-13A17F, apixaban- 12417
dabigatran 13AIX7FA)). olefgt eFsetd E4 ‘IH—E—Oﬂ
7W70Q10) AL AelE o whEA 24 7Hsell, Aa
o] oA ZH8A7HS A & " QAJo] Q= A
ofi=2Hd M o 2 ARSIk, NOACs2] T &%
(reversal agent)} & A 7HsSHAITH HEL 7|7} 22 OFE:
3L Aol A2 o= W] Agit.

Apixaban(Eliquis)2} dabigatran(Pradaxa)> oFoll 2
H 2-235}= "HH| rivaroxaban(Xarelto)= T2 oFd =
2 5ol 19 18] H-83bt} A 715 ool Q= 2t
)| Q}X}t 7513 OJE H8he Aol A5 4 3
SOV HAAZPE)o] 3
= 5?}74}—% A 15 ]H 357} apixaban®|t rivaroxaban
& ygeFE asl 2ol s EAFA 0l Sak (standard
dose) 02 E-8 & wj7k] EHo] Gl= A3t A== A7)
Sk 0] é“:}.

NOAGSE 5-85k= eAte] 2|3 Aot Pl 5

< o[["
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R4579) A247]2 A NOACs B8 Asior 8 5
o Zekafok sherlol 7 2219 A A E FA7)
H

PHe 2 A3k AR ot ARorse] Felot 3
2 uiglIo} 44w e of=o] defl B4
mefsto] A o2 ARt 2 W FA(evidenco)
5 el A4 SIS ARR 2L 4 9l o)

= 1_ '6—]1:_]'?:1 9.%7\1
A&sle Heles e e 911 HFHo| Al =82

A 28 I E 22 4 QAT ol A1) 3t

A SRR
280 9w o] Aol Pald WA 2 BE
sk spals}r) elek NOAGs B8-2 A&3to2A o
ﬂ%%%@%zi %M@ﬂ%ﬂﬁiﬁﬂ%%ﬁﬂ

2] S1z Afolo] 4
AR= o 1 A|o] Bg

= 5ol sl Aot ”4 sfoF gttt

SRS W Y AT ob B v Ik B8] NOAGs 2-8-2 Zo] 3t 71317} 81520 il k]
Table 2. Phamacokinetics and reversal of new oral coagulants
Pharmacokinetics and reversal of new oral anticoagulants
Drabigatran Apixaban Rivaroxaban Edoxaban
Mechanism Direct factor lla inhibitor Direct factor Xa inhibitors
fenax (hOUrS) 1-3 23 -4 1-2
Protein bound 35% a7 95% 20%
vd (U B0 k4 50 300
Excration Ramnal Renalhepatic Ranalhepatic Ranal
T142 (hours) 1217 8-15 13 810
Dialyzabla Yes Mo Mo Mo
Drrug interaction P-gp inhibitors P-glycoprotein inhibitors &for CYP3A4 P-gp inhibitors
inhibitors

Manitering Thrambin clotting time Anti-Xa activity”

Ecarin clotting time®
FFP Mot effective Mot affactive
PCC Partially effective?® Partially effective?®
Target reversal Idarucizumalby Andexansat alfa

Aripazine Aripazine

& Mormal TT ar aPTT suggests a low plasma dabigatran level.
® Prothrombin fime is prolonged, but dependants on reagents used.

© Activated PCC may ba more effective, but thera are no large-scale clinical trials, and there is a potential risk of thrombosis.
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Management of Dental Patients taking Warfarin
Department of Oral and Maxillofacial Surgery, Inje University Sanggye-Paik Hospital

Kwan-Soo Park, DDS, MSD, Ph.D

Warfarin is an anticoagulant involved in the production of vitamin K dependent blood clotting factors. Dentists should be familiar
with the appropriate assessment methods and considerations for the treatment of patients taking warfarin. Dental surgery with the
moderate risk of bleeding can be performed without stopping the drug through preoperative examination of the INR(international
normalized ratio) value and evaluation. When performing a surgery with a high risk of bleeding, it is necessary to evaluate
whether the drug can be discontinued, what the duration is, and the risk of discontinuation. Hemostasis can be obtained by local
methods in most cases of postoperative bleeding in patients taking appropriately adjusted doses of warfarin.

Key words : Anticoagulants, Vitamin K antagonist, Warfarin, Hemostasis, Dental Surgery
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sclerotic vascular disease), F-4 W (arrythmias), 5124 A
Z3Kischemic heart disease), A7 M (myocardial infarc—
tion), ¥415-(angina pectoris), A% T4 (renal dialysis), =]
745 (pulmonary embolism), 415 8™ & 745(deep vein
thrombosis) 5 2prfel-E Fof Hh= TRt S-S v
= etk
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reductase complex 1-& Asfiste] HIER K o} 51 Q1
211 Q1A (prothrombin), VI, IX, X, & QIA} wHaia
C, S o AMdE& Astieto =M 931 avkE Yetdl=
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B K &F sl 301 QIARE0] FllofA] ard L] HA gt
AE]7] AJASIEE FOoRg HiF 2~TYo] 7
7] ARsh 2 oho] aate] Eetete]d -3 aQIAHI €
V7ol R E=12~14Yo] A Q Lk

1L ofu Fof gxte] 3oL e =4,
23 A =2 oAl 9] 5
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ol ZAwit ERHEUAES TR EA
blood)oll 47t off a1 /ol DRt AlTke Sk
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