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Table 1. Classification for emerging technologies and technologies under research

Classification Health technology
I There is insufficient basis to determine the safety and effectiveness
II II-a There is insufficient basis to determine the safety and effectiveness but “the urgency of its introduction
into the healthcare field is recognized
II-b There is insufficient basis to determine the safety and effectiveness but “the urgency of its introduction

into the healthcare field is recognized as there the technology is for unmet need for rare diseases/

disorders, or cannot be abused”

%E Algtet= A0 &2 A7 FAEU. of#tt 7= Fol
ZZ=(unmet need) Y= 7]|&E0|HA H|W A Z-SF0] &&E
01 7 BA] 2 ouTES SO E AR Awr|sT
ZHI=7F 20149 A3+ 70 9 A AFE S5 5414
o7 TAFECQ o]F 2014¥RH A9E B A8 At
A Y57leZ mid yAISkL e
=7h= ol e A& Stofl ZARES SIgt U], A E
AE 2 HARA|YH] 22 A% A-tH] RS AUkl 9l
o FHEZAgE AL AFZI] g HlojE e
9 P& Soto] A Ysta ek AR Qmr|leE A%
Eo] HAEXEIF AR o= 7]&0] geto] 31 B2t o]
S AR Ao m7|&o] disiA HlgE e S AL F A
717 49 Bt o] R A == A = ohE Tt

2) W7} WAl HIEX Het
At vhe} o] YA HAEAES ABEY]A &
B3l whet A BOJREIHAGNA 0271712 SrkElo] A
o ﬂ?ﬁ‘ﬁﬁ} Shojeke H2e o Yole Busho] ALgS
A 2 Aol 419)27]4H71E Wololst o] of o] Hhat
AN 450] 7Fs3tet. AoRr|EHANA AR
145 0.2 AgelA AHgol B7hsst] o], 4
Eo| oA ABFIFENAH Y AS7HE AH A)2A%
WA F1cke] Aol Aedshs Blols 4717k Alzte] A
2¥the wgo] T3] A7), olo] wret 20139 sk
71356 Alojr 14w dAg Aula Ao et A% Al
o] APHIIT 20144 SRV EE A0 ALt £
o) A% Bk AH7L 20164 29 AA7IA Ao
4970] AHEYT, YATAEE Aol2B9S SUsHe 41
9271712 A% AR ABIREIH A} 419771478
Fhelslel 22 Q157 9 AoR7]4WA ke FAl0) st
AR AoE MR 247 Saska gt olejd AE

™
oN
l-n:
ot °
rﬂ

>,

e e

2900 B2 BEUL AL BUT 49 W 4R
347 B 15459, B7h 928 A4 2308 g A4

9 g 98.6%0|t}. olof W5} 2016\ 29 22UFE AA|5}
£ 987)7] S71-419871487 5T AEARIL 414
Qlo] AlEolekErHA o] A1gsHA H AlEo|okEAA
] A1987]1$B71998 0 Brol=goan §71st 717t
P52 AT A E|kEHAAE Fo] o o 1
7 s, 2o etk Akt BrEAIA ol BEad
= @ g50] 977} wregso] 4108
537k9) et FAEo] WskE 2 gl

A& 3609014 ¥AQl B7717hE 20159 59 A9
=W7to] T F2o] Aol 280U R HEE ek A
ANAE 717be] BEL o Q7S AL B 1EE 75
0 Sl AYPYRLS AMRSE F o ol BEY A9 3

3]

o] wl-> AXA Hrt.

ofr
el
=
2]

>
ru[m
o
i)
_(?l“
N
_>;
ot
rl

2. Mojgy|Emle| 0] Axisial

Aolw7|eB ke A4 9 H7F A5 EH(2] 200~300
A Aol Aoz 7|&o] uid Brl @ AT Qg ﬂ 71E 9=
71EL 0% 15% AL, A9a71&s AFH A= 38% 4

= g7}
oqI:H/J—

T A, 35% A= 27]71&04 AFHAVE
HAot AoRrleR AGH A 45% H=7F LUF
of A3}k ZFA|SE =2 = Table 29F 2t}

3. AoJ27|2Lle] Siot
AR A0l=714%7e BAiE A%e Rels) B ke
e

1) M= AAH_2 XA 2H|

22| Yo A A7 H 3 (health insurance)o]tt =+
7+ m AH]) A(national health service)y= 9= 9] #&F0 ot
2 oj R I7HA] BAFE AR AA S o] 25t oAEA
o] ZA0 YZsto] o] | LE O 77| &P A =7t WA
ek 18y SEuete] Be= AFEH Y] oAbEgo] =
Hog g9 FFZ F7te AW Bt o] 4l

Vol. 2, No. 1, March 2016



Sang Moo Lee and Seok Hyun Kim: Future directions for new health technology assessment

Table 2. The results of new health technology assessment and
status of application for reimbursement decisions

Number of ~ Number of NUIHber of
Year anplication approval reimbursement
- application
2011 194 72 49
2012 238 95 58
2013 286 120 33
2014 273 101 17
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A: application for nHTA, B: approval on nHTA,
C: application for reimbursement decision

Fig. 1. The status of application for reimbursement decision
according to the applicants (2012~2013, percentage to the
number of application for nHTA). (nHTA, new health technology
assessment).
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Conditional approval system of health technology

Worlsook Lee

National Evidence-based Healthcare Collaborating Agency, Seoul, Korea

‘Conditional approval system of health technology’ is a support program for promising research phase tech-
nology that didn’t accept new health technology in Korea. If it makes a new medical technology assessment is
insufficient evidence to determine the safety and effectiveness can not be introduced in the health care market.
‘Conditional approval system of health technology’ was introduced in 2014, for promising medical technologies
that have clinical benefit at the national level. Foreign countries that perform evidence-based health technology
assessments to determine the insurance coverage of health technology have similar systems such as the ‘Cover-
age with Evidence Development’ of United States, ‘Only In Research’ of United Kingdom, ‘Conditionally Fund-
ed Field Evaluation’ of Canada. ‘Conditional approval system of health technology’ is currently being conducted
in ten hospitals for three medical technology (Therapeutic Use of Autologous Peripheral Blood Stem Cell in
Myocardial Infarction, Autologous Platelet Rich Plasma Application, Irreversible Electroporation for Pancreatic
Cancer). ‘Conditional approval system of health technology’ is expected to greatly contribute to determine the
safety and efficacy through the generated evidences in the real world. Therefore, it requires the continued at-
tention and cooperation for the development of the ‘Conditional approval system of health technology’.

Key Words: Healthcare technology assessment, Conditional approval system of health technology, Evidence de-

velopment
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Table 1. Coverage with evidence development

1. Allogeneic Hematopoietic Stem Cell Transplant for MDS
2. Amyloid PET
3. Artificial Hearts
4. Autologous Platelet-rich Plasma
5. Cochlear Implantation
6. CPAP For Obstructive Sleep Apnea
7. Extracorporeal Photopheresis for Bronchiolitis Obliterans
Syndrome Following Lung Transplant
8. FDG PET and Other Neuroimaging Devices for Dementia
9. Home Oxygen for COPD
10. Home Oxygen for Cluster Headache
11. Magnetic Resonance Angiography and Magnetic Resonance
Imaging
12. NaF-18 PET for Bone Metastasis
13. Off-label use of Colorectal Cancer Drugs
14. Percutaneous Image-guided Lumbar Decompression for
Lumbar Spinal Stenosis
15. Percutaneous Left Atrial Appendage Closure (LAAC)
16. Pharmacogenomic Testing for Warfarin Response
17. TENS for chronic low back pain
18. Transcatheter Aortic Valve Replacement
19. Transcatheter Mitral Valve Repair

MDS, myelodysplastic syndromes; PET, positron emission
tomographic; CPAP, continuous positive airway pressure;
FDG, 18 fluoro-2-deoxyglucose; COPD, chronic obstructive
pulmonary disease; TENS, transcutaneous electrical nerve
stimulation.
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New Health Technology

Assessment Committee Hospital

Table 2. Research-phase technology classification: II-b

Hospital

Hospital

New Health Techology
Assessment Committee

Fig. 1. Process of the conditional
approval system of health tech-
nology. NECA, National Evidence-
based Healthcare Collaborating
Agency.

Table 3. Conditional approval system of health technology

1. Food Allergen Immunotherapy, Oral
2. Autologous Stem Cell Treatment for Diabetic limb ischemia
patients
3. Irreversible Electroporation for Liver Cancer patients
4. Therapeutic Use of Autologous Bone Marrow Stem Cell in
Ischemic Heart Disease
5. Autologous Blood or Autologous Serum Intramuscular
Injection Therapy
6. Platelet drug response assay using TEG Platelet Mapping
System
7. Implantable continuous flow right ventricular assist device
treatment
8. Intravitreal autologous platelet concentrate injection
9. Catheter-based Renal denervation in patients with Resistant
Hypertension
10. C-11-Methionine PET, C-11-Methionine PET/CT
11. Autologous Bone Marrow Stem Cell Treatment in
Musculoskeletal Disease
12. Wide-field scanning laser ophthalmoscopy in retinal disease
13. CD4 lymphocyte activity [Bioluminescent assay]

TEG, thromboelastography; PET, positron emission tomo-
graphic; CT, computed tomographic.
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>,

Health technology Hospital

Therapeutic use of autologous M Seoul National University
peripheral blood stem cell in Hospital
myocardial infarction M Severance Hospital
M Seoul St. Mary’s Hospital

Autologous platelet rich plasma B CHA Bundang Medical
application Center
M Seoul St. Mary's Hospital
W Samsung Medical Center
M Chosun University Hospital
M Hallym University Kangnam
Sacred Heart Hospital

Irreversible electroporation for M Severance Hospital
pancreatic cancer M Seoul St. Mary’s Hospital
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Worlsook Lee: Conditional approval system of health technology
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Measurement of vascular access flow using thermodilution or
temperature gradient methods: a systematic review

Jin-Hyeong Kim", Sunyoug Jo', Won Jung Choi', Seok Hyun Kim'

'National Evidence-based Healthcare Collaborating Agency, “Department of Public Health, Graduate School, Yonsei University,
Seoul, Korea

Objectives: To determine the safety and effectiveness of measurement of vascular access flow using thermodi-
lution or temperature gradient methods.

Methods: Database search was performed in 8 Korea databases, Ovid-MEDLINE, Ovid-EMBASE and Cochrane
Library until May 4th, 2015. 10 diagnostic evaluation studies were selected. Quality assessment and data ex-
traction were performed by two reviewers.

Results: These methods are a noninvasive test using by blood temperature monitoring module of hemodialysis
machine. It doesn’t affect direct harm to patients as it conducted. The measurement accuracy was reported in
9 studies. These methods are valid methods to estimate flow vascular access, because these methods showed
good agreement and correlation with reference/comparator. The clinical influence was reported in 1 study. Re-
ceiver operating characteristic curve analyses confirmed flow measurement to be a useful predictor of fistula
failure.

Conclusion: The agreement and correlation between these methods and reference/comparator is affordable.
When used for surveillance to vascular stenosis or vascular access failure, these methods are useful to monitor
vascular access flow trend with hemodialysis patient.

Key Words: Thermodilution, Temperature gradient, Vascular access surveillance, Vascular access flow
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Table 1. Ovid-MEDLINE, Ovid-EMBASE search strategy

No. Search terms Ovid-MEDLINE Ovid-EMBASE
Patient 1 exp renal insufficiency, chronic/ 88,167 53,311
2 chronic renal insufficiency.mp 4,440 5,256
3 exp chronic kidney failure/ 81,047 53,311
4 chronic renal failure.mp 21,971 26,890
5 chronic kidney insufficiency.mp 200 180
6 exp renal dialysis/ 96,837 137,338
7 extracorporeal dialys?s.mp 171 175
8 Hemodialys?s.mp 52,476 101,531
9 haemodialys?s.mp 12,521 15,531
Patient total 10 OR/1~8 163,286 189,738
Index test 11 thermodilution.mp 4,676 5,706
12 thermal dilution.mp 208 188
13 temperature gradient$.mp 3,402 3,311
14 blood temperature.mp 561 651
15 ((access adjl flow) and (surveillance or 198 281
monitor* or method* or technique*).mp
16 ((access blood flow) and (surveillance or 130 164
monitor* or method* or technique*).mp
17 access blood flow rate$.mp 26 33
18 OR/11~17 8,953 10,053
Index total 19 10 AND 18 355 512
Total 355 512

Documents searched according
to the literature search strategy
(n=867)

Reason for exclusion
Overlapping documents (n=328)

Reasons for exclusion
Non-human, pre-clinical studies (n=22)
No original article (n=46)
No Korean or English (n=32)
Grey article or case report (n=100)
No chronic renal failure patients (n=19)
BTM technique was not performed (n=288)
No adequate outcomes (n=10)

v

Fig. 1. Diagram on literature se-
lection process. BTM, blood tem-
perature monitor.

v

Final selected documents (n=10)

SR 2t A, AT Hr A 7311]’\4 7l E FLEE 2 A+ (observational study)?]7] W&o SIGNZ} g9 5}
o] o, drr|eg A RS EdE0] FAKE of & F=HH =5 ARSI & Aol 2gE EFE
o EL 24T ‘ﬂ—‘r’-(quasi—experimental studies)@} Bl o] AT Y A Yrt Ay ZASEL 2+7F 5H[5-9], 2++

)
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Table 2. The agreement between index texts reference/comparator in the selected 5 studies
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Reference/

Bias SD

Author (yr) Subject () — (ul/min)  (mL/min) UL LL ICC P-value
Thermodilution technique
Badr (2014) [10] HD patients AVF (23), Ultrasound -19 108 250  -287 0.991 -
AVG (1) dilution
Fontseré (2013) [6] ~ HD patients (64) Duplex 47.6 377 783 687 0.935 0.00
TAVF (54) ultrasound 54.6 106 847 -738 0923  0.00
PTFE (10) 10.2 139.2 281 -261 0.992 0.00
Fontseré (2012) [71  HD patients* AVF (27), Ultrasound 103.7° - 845  -638 - -
AVG (4) dilution
Fontseré (2011) [11]  HD patients AVF (42), Ultrasound 73.2° - 497.2 3506 - -
AVG 8) dilution
Temperature gradient technique
Wijnen (2007) [9] HD patients AVF (22), Ultrasound - - 277 2 - -
AVG (13) dilution

HD, hemodialysis; AVF, arteriovenous fistula; AVG, arteriovenous graft; ICC, Intraclass correlation coefficient; IVAF, Internal
arteriovenous fistula; LL, lower limit of agreement; PTFE, polytetrafluoroethylene; Qb, pump flow; SD, standard deviation; UL, upper

limit of agreement (95% confidence interval).

*“High flux HD Qb 300 mL/min; 'Lin’s coefficient 0.78, TLin's coefficient 0.89.

Table 3. The coefficient of determination in the selected 5 studies

Author (yr) Subject (n) Reference/comparator R? P-value

Thermodilution technique

Guedes Marques (2015) [5] ~ HD patients (50) Duplex ultrasound 0.725 -

Badr (2014) [10] HD patients AVF (23), AVG (1) Ultrasound dilution 0.89 <0.0001

Wijnen (2006) [3] HD patients AVF (26), AVG (14) Ultrasound dilution 0.79 -

Schneditz (1999) [13] HD patients AVF (6), AVG (12) Ultrasound dilution 0.84 NS
Temperature gradient technique

Wijnen (2007) [9] HD patients AVF (22), AVG (13) Ultrasound dilution 0.930 <.05

HD, hemodialysis; AVF, arteriovenous fistula; AVG, arteriovenous graft; NS, not significant.
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Table 4. The coefficient of coefficient in the selected 3 studies

Author (yr) Subject (n) Reference/comparator r P-value
Thermodilution technique
Eloot (2010) [12] HD patients (20) Ultrasound dilution 0.881 <0.001
<1,700 mL/min (13) Ultrasound dilution 0.963 <0.001
Wijnen (20006) [3] HD patients AVF (26), AVG (14) Ultrasound dilution 0.89 -
Temperature gradient technique
Wijnen (2007) [9] HD patients AVF (22), AVG (13) Ultrasound dilution 0.964 <0.05

HD, hemodialysis; AVF, arteriovenous fistula; AVG, arteriovenous graft.

29 X]E~ Bland Altman 43} :L‘ﬂ*J'melT(mtraclass
correlation coefficient)2 &5ttt Bland-Altman £
A Ag B0 F A 1t Zpol] Hat Fhbias) ¥ EEH
ZKstandard deviation [SD], precision)”} Ztz} 5]-83HA 9
IFE=AE FRIskAH Bland-Altman 24014 = 5183
AE biast2SDE AFEs1H, o] He7t AGH o2 518 5=
U o F S| AR A5, T80l QUrkal si4]
g4l WA A AEdS Brlet=d +
2 AREEE AlEA A H(index of reliability) &, o] A= 0
(M5 GA5HA] )04 1 (FHSHA ARG Aol ghs 2t
=t

DELLER
2458492 Fa /e aaAste] A%, JTHoR
o

o]9] B3t 2 bias®t SDE 1&16}%}.
H WA ST 34, 7 =
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AR T A 9] 54 2~27 mL/ming E135tc} (Table 2)
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ANZZT} 34 H)9ke] AlA = 0.881~0.963 [3,9,12], &
=30He A/ u i zS0 5l4H)ete] AdAsE
0.964% H15}9tHTable 4) [9].

2) oz ZAN0jQ] FEt

OeZdFoe] PR dE & 4 &4 S 34
He o] &3t €2 ERF SAES AR 13 ERloA B
139t @45 RS BA(fistula failure) dl&HSZEA]
fistula flow®} access resistance® S5ttt Fal/v| 7]
22 AAFAolH, fistula flow (576 mL/min ¥ o, 9=
89%, E0|= 81%, A OEH] 4.75, 949 =H] 0.14%90H,
access resistance= T4 & 1A|7F 9 o receiver operat-
ing characteristic (ROC) 0.877 (95% confidence interval
[CI] 0.794~0.960), ¥IZ= 81%, ol 84%, F4JF-LH]
5.15, A4S H] 0.228 HIst3CHS].

= =
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2451 Z1&olth. AAH BADL e o8] 5 7149
FA 9 fRAS BAEom, o) AE Bae g
¥ 7HATE % 1080l 5 7149 e 7120 &
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In-utero fetal thoraco-amniotic shunt operation using basket-shaped
catheter: a systematic review

Jin Hee Yoon, Sun Young Jo, Ah Ram Sul, Seok Hyun Kim

National Evidence-based Healthcare Collaborating Agency, Seoul, Korea

Objectives: To determine the safety and effectiveness of thoraco-amniotic shunt operation using basket-shaped
catheter in fetuses with chest lesions.

Methods: Database search was performed in 8 Korean databases, Ovid-MEDLINE, Ovid-EMBASE and Co-
chrane Library. Related articles were selected if thoraco-amniotic shunt operation with basket-shaped catheter
after thoracocentesis was carried out due to fluid retention. Article selection and quality assessment were per-
formed by two reviewers.

Results: Out of 657 articles selected, 3 papers were included in final assessment. There was no intervention-
related death and were reported intervention-related complications such as placental bleeding (67%), polyhy-
dramnios (30%~55%), pregnancy-induced hypertension (4.2%), mirror syndrome (12.5%) and catheter obstruc-
tion/displacement (67%~38%/5~20%). In one comparative study, shunts were inserted into 15 fetuses, of whom
6 neonates (40%) died, whereas of 13 fetuses with serial thoracocentesis, 5 (38.5%) died in utero and 3 neo-
nates (23.1%) died. In two single-arm studies, the perinatal survival rate were 75%~100%.

Conclusion: Thoraco-amniotic shunt operation with a basket-shaped catheter is associated with favorable out-
come compared with serial thoracocentesis and should be considered as a safe and effective procedure for
drainage of chest fluid.

Key Words: Thoracoamniotic shunt, Fetal therapies, Basket-shaped catheter
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EHO}4 ﬂ7]°ﬂ A2 42 501 A W Ejof AFgoly &
T FA] AFgo]| o] 2A Sk A7 AUTHILL

Z}%L W Blot &+ 2A Wy A5t a4 AaE
£olH, &4 A 52 AT Fus d7sto] Hoks A&
ot N & (open surgery)¥ Z7 glo] BjolE X =3}
= 949 $&(closed surgery)©] Utt HME £<9 dE
2] B 0 2 = ejo} $&(fetoscopic operation)Z} Ejof &
Z+&(in-utero fetal shunt operation)o] Ut HHE +=&
O] el Blof dete2 T 2Zuke] T 33t
A AA 2290 FH o ® Y HoHA =} Hiopd SER
Ch= &olsHA & 4= qlof de] A¥E L JITHII.
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7 Wy o uEely Eola®, A% 713 quu_q
& 5ol oJgt o224 wh-go] tfFEo|th4]. Hiol Tehe
A AghEvt ofy e} v 7] A dgh R gl /\]EQ
Qlar, vy 2okl TiKbasket-shaped catheter) Olﬂ
o FRAx ] moFo] T¥H(pigtail catheter) 50| AREE L
on, AA U A7 =7 ;oA o} ko] ]EQ—L

o o H'U ]I-r‘ 0101'
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9] AE7HeolA AHE= U

1. Patients—intervention—comparator-outcome2| 4174

Patients-intervention-comparator-outcome (PICO)
A7t =95 AA Table 13+ 2ol At g4t
T4 A Algstglont AHo] A =of =] 4F
o] Wast gz, S Hole Y BYY =k
ol-gsto] FHA Aol A&7t Aol =Ttelqiet. HlwAlE
< Hiote] §74 AAedt, B Ad 48 &2 43tE= 4
¢ ZABIERE FART-g 5L, rddte A
3} 34 ZHIA] Q. eol, AMolE FHstel =Y

S
.
A=
.

2, S5z
EAAMLE KoreaMed, +HZU T AT, 23| TAT =+

TMESEEEAAY, ShaAT A A, S HolE H
o2 FM, &AL, BFITH=BHolElH o] 1]
8719] =i dlo]efu|o] A9t Ovid-MEDLINE, EMBASE %
Cochrane Library?] =] g|o]EjH|o]AE o]-&5} 20154
44 2990) 25 A A=A TAFM Al ARESE HA

Table 1. Patients-intervention-comparator-outcome

Patient - Patients with reaccumulation of fluid after the
thoracocentesis
Intervention - Thoraco-amniotic shunt operation using bas-
ket-shaped catheter
Comparator - Thoracocentesis
- No treatment
Outcome {Safety)

- Intervention-related Mortality (pregnant wo-
men, fetus, neonate)

- Intervention-related Complications (pregnant
women, fetus, neonate)

- Catheter obstruction/displacement

- Preterm delivery

(Effectiveness)

- Survival rate (fetus, neonate)

- Lesion reduction

- Postnatal course

- Gestational age at delivery
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ol& ‘Hjo} dEk&’, ‘Hlo}x]E%’, ‘thoracoamniotic shunt’,
‘pleuroamniotic shunt’, ‘cystamniotic shunt’, ‘in utero
shunt’ 5olgloH, I F3o] FH=A] GEs FHAT A

e At

3. S

2 A7 F2o] At e AHs] Hste] F 2
9] - Sttt A HA Y2 7 Hlo|EH|o] Ao A
AAE £39] S5 AFE ARIEAL, HEes S5 AN
AAE £3& Wdor ZAAE 2 wiA7IEe] A5t 2
o] BT 47 EYA o s 3 AET wAIE s
o} B7RRRE o] o] Y A JAZHE B AR

1) Me#7|z

(1) $7 WAHaol 2R BL Hobg tatow wiry
wopo] Eg o] 83 F4-Ful Hete e AT A7

(2) 94T olmAi} sht ol HiE AT

2) b7 |&=

(1) = d¥(non-human) % AIZAA A+-(pre-
clinical studies)

(2) YA (original article)7} oFd AF(non-systematic

reviews, editorial, comment, opinion pieces, review,

Table 2. Levels of evidence

congress or conference material, guideline, note, news

article, abstract, etc.)

(3) &2o] 9l ol ZREX] ke AT

4) FdEL
4. 2810 W W}
AelE 239 A H7} == F=F Scottish Intercolle-

giate Guidelines Network (SIGN)Q] HIHE HAHRE AL
sttt =39 4 B7h= 2789 BV =880 35t
L, olof w2 w Aol et Ao E AX A6 &
A9 22 Table 2] A|A5H3E.

b. AEFE

ARFE2 Bl Bast BE ARE FE317] 95t 7]
= AAg 2Zgstel AFeR 9 Aje] FAe F5 A4l
237 grrstglom, 7hett 9 Hiok, Aok, At 7
woto] g R fradgel et A=E FEotela, vt

27 B3E §olt ARFE B FLstet.

o)

=dAA Aol wet A 2AE F 657HEW 24,
5 gH 4629 (=4 24, =

1++  High quality meta-analyses, systematic reviews of RCTs
RCTs with a very low risk of bias

1+ Well-conducted meta-analyses, systematic reviews
RCTs with a low risk of bias
1+ Meta-analyses, systematic reviews

RCTs with a high risk of bias

2++  High quality systematic reviews of case control or cohort or studies
High quality case control or cohort studies with a very low risk of confounding or bias and a high probability that the relation-

ship is causal

2+ Well-conducted case control or cohort studies with a low risk of confounding or bias and a moderate probability that the
relationship is causal

2- Case control or cohort studies with a high risk of confounding or bias and a significant risk that the relationship is not causal

3 Non-analytic studies, e.g. case reports, case series

4 Expert opinion

Adapted from Scottish Intercollegiate Guidelines Network. SIGN 50: a guideline developer’s handbook. 2014, on the basis of

Opencontent License.
RCTs, randomized controlled trials.
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searches of databases
(n=657)

(n=9)

Selected studies
(n=3)

-Duplicated studies (n=195)

-Animal or pre-clinical studies (n=9)

-Non-original articles (n=93)

-Not published in Korean or English
(n=26)

-Gray literatures (n=64)

-Not performed appropriate method
(n=156)

-Not reported outcomes of interest

-Case reports (n=79)

KNot appropriate patients (n=23) /

Exclusion

Fig. 1. Flow diagram of the study
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Table 3. Outcomes

First Subje(‘:t Level Outcome
(n, gestational
autuor age at shunt of Saf Effecti
e : evidence ety ectiveness
operation)
Miyoshi  Fetal chylothorax 2+  Placental bleeding (1/15, 6.7%) Survival rate
Q013)[5] (15, 27 weeks) PROM (3/15, 20%) Thoracoammiotic
Preterm delivery (11/15, 73%, shunt Serial
<37 weeks) (1=15) thoracocentesis (n=13)
Catheter obstruction (8/21, 38%) b bl
Catheter displacement (1/21, 5%) With hydrops
45.5% (5/11) 23.7% (3/11)
Without hydrops
100% (4/4) 100% (2/2)
Ovrall rate
60% (9/15) 38.5% (5/13)
Mechanical ventilation and pleural cavity tube
drainage
B - All premature neonates with hydrops
Takahashi Fetal pleural 3 Polyhydramnios (6/11, 55%) Survival rate
(2012)[6]  effusions Pregnancy-induced hypertension Fetus 100% (24/24)
(24, 27.4 (1/24, 4.2%) ) 4
weeks) Mirror syndrome (3/24, 12.5%) Neonate 79% (19/24)
PROM (1/24, 4.2%) With hydrops Without hydrops
Preterm delivery (18/24, 75%, 71% (12/17) 100% (7/7)
<37 weeks; 9/24, 37.5%, <34 weeks) 3 .
o Covce ety (/34 160 Cossiond e ey 348 veks
Won CCAM type 1 3 Polyhydramnios (3/10, 30%) Perinatal survival rate: 75% (6/8)
(2005) [11 (3, 26.0+4.4weeks), -hydrothorax, per procedures Gestational age at delivery

-5 procedures
Hydrothorax
(7, 27.3+3.3 weeks)

-10 procedures

Preterm delivery (4/8, 50%,
<37 weeks; 1/8, 12.5%, <32 weeks)
Catheter obstruction (1/10, 10%)
-hydrothorax, per procedures

- CCAM type I: 36.6%3.9 weeks
- Hydrothorax: 34.9+3.0 weeks

Catheter displacement (3/15, 20%)
-CCAM 2, hydrothorax 1, per

procedures

CCAM, congenital cystic adenomatoid malformations; PROM, premature rupture of the membrane.

B4t G APt FA] BEE&S CCAM 1
@ 66.7% (2/3%8), 4 80.0% (4/57), £TA7]&= CCAM 1
3 "o} 36.6+£3.95, 5 Hiol 34.9+3.05F2 H st
4 58t

FAA AE 23, Als B AMYES B 292 gl
ow A& I FHSE 3HY TRoA Basigith 11 F
JE APZL Hwt E& 6.7% (19H), FFAHS 20%~55%
29), dAAH 18YE 4.2% (1H), mirror syndrome

| Hlol BHEe 27|t
o uushgrt. s U/
7%-~38%z o] WS, 3]

12.5% (1¥)2 B35}
4.2%~20% (W) At A
9= 299 E3oA 6

Vol. 2, No. 1, March 2016

E3oNA 5%~20%2] HA7F SAYSHATAL HAUSAH. 271
R 33 O] ZROA 12.5%~75% AT Ao g HisHY

—u—%*.% SRR gxte] *@—:‘f—%

e %‘—XH% 4 5% (5/11“1) H| gt 23.7% (3/11%8) AT}, 2¢H
o] UL Ao 75%~100%2) LS Bttt &

@
B F AFATE 199 A7NH 24 F RE vl A G
F B 71 AR\ FUgueag AR, BHAls

29| Aol A 34.8~36.6F% HILSIFH.

21



Evidence and Values in Healthcare

BRI R9pO) SRS o] 83 A3 W Hlot §4-u o
14 FUAIE S| 9l dolg tgo.g dote] Fio] =

e A, 2 AR AGH R v HAste] F7] &
d HHlot AP oMk, FA] dlRE 2AA7Y] fRt
AER, & A7 5 Algol sk Fajt AlEQIA] o

< THefel] fisto] stgltt.
1960, AR o] oJate] A W el 8] A1A= Azt

H AL, A W A7 3 wote] AE 2 /)% 1Al
St SR ¥, 1980d e BAHoe EHOWEJ}
AEHRAL, A% 2719 78 850 RL Holilzmt 4
S30]9l01} A} W97 olu} o} sha et uM got
B, ABA GANRPE A1, ol S0 e
9ATH1). B74-h7 BE4L, Seedse} Bowesl7)7h Mz

Fodol o wekee ABIAL, Clark SI812 4
Y FHAEPP Ao BEee JFHOR At
F. FolAE 200040] A84 3HHEF7F(CCAM)

34 2012 o HEHoE BYLS AU ZoE ¥
Z B IEJTHO]
ol SHeEG AT A WAT & G A TR T

Fozt wael g0z s Hoje] H4HoE oFAX
e A SHo) WePh BT 4 k. By oo £
2 31 ol AgHE HAme] mope] wakh v wsto] 4
Q) whs0] A70] A, Tt uhs 419 WAl R B 4]
7142 desslglon, e Wel Fs e Haskae
gt opet xe] 477k golsti BlelAolet o
e Ao Bug v YrH10L & A7oAL sHdE oty

10%-~38%, 7}ele] W] 5%-~20%% B3 ol 2
w32 BopY] e o] G2 Aol A B hee w1/
WS BYB6%, 12/75%)3 2 Fol7} gl 202 Kot

2

(1), PSAOIG =8 4 A4, E89 4 91X71 93
SHA o 27} A7E B9 vl mepe] make] 944
2 3913 WQ U} 91 A0 Kot}

uh7Y mOFe] m3E o] 8% Ejol -kl Thego]
ot g oL a4 gﬂr, B AEE Al B A
o] B H} ¢f 33
9] =9 H]—}\HEO] _L.—_;q 01-01-013:] B A7 A5t A4
o} vlw3tel REAY Folo] 0101 AR §
B/ ofele}, FAZOIA H B AELS Busgon
2] Y 4 fa **Oﬂ EH°F 17%7} A= AlEeR wehEnh

=4l

L
E‘?l, A —'f_rﬂ

45t 73_?_ QX 9} Ho H 7, &4 54 = 1Ay 9]5]o]
Z7ketm, 24 F P ARA do] &2 7
2 Aol FATA P Hol R $8T
e

2 AFoE ST 45 oliel BARHE Adstol
hoist) Al %6494 7} 0] me ey iy
571 & % =

il E79], °4XH 3 *13011 *}RFJL H} Y 2o =32 =y
of =dEo] Y7 Am7| M AEHIL = AR dEA
A7) 2ol FF A&AQl A7E Bk 249] ZHo] YR}
o B3 G o2 Boo] THg AT Ao B4 S E3
T3ko] mokEE obdA] Wl O 7 Aof Zjo]r} A sl=X]o] tf
3 W BATE AlPElofol & 08 ARFLL

ACKNOWLEDGEMENTS

B A= 201548 ‘HAEAE A9g7]&Y 7}4%"(74111
W3 nHTA-2015-41)9] AL Eoton A &
B8-S 99F gt Aot

REFERENCES

1. Won HS, Hwang JY, Kim SK; Jung E, Oh JY, Shim JY, et al. Clinical evaluation of In-utero fetal shunt operation using basket-shaped
catheter: 5-year experience at Asan Medical Center. Korean J Obstet Gynecol 2005;48(11):2558-2569.

2. Ko HS, Shin JC. The present of fetal therapy and future prospect. Korean J Perinatol 2011;22(2):95-107.

3. Ko H, Lee BS, Kim KS, Won HS, Lee PR, Shim JY, et al. Identification of characteristics and risk factors associated with mortality

in hydrops fetalis. J Korean Soc Neonatol 2011;18(2):221-227.

4. Jung E. Fetal lung abnormalities: diagnosis, management and outcome. The Korean Journal of Ultrasound in Obstetrics and

Gynecology 2008;10(3):111-116.

22

Vol. 2, No. 1, March 2016



Jin Hee Yoon et al: In—utero fetal thoraco—amniotic shunt operation using basket-shaped catheter

5. Miyoshi T, Katsuragi S, Ikeda T, Horiuchi C, Kawasaki K, Kamiya CA, et al. Retrospective review of thoracoamniotic shunting using
a double-basket catheter for fetal chylothorax. Fetal Diagn Ther 2013;34(1):19-25.

6. Takahashi Y, Kawabata I, Sumie M, Nakata M, Ishii K, Murakoshi T, et al. Thoracoamniotic shunting for fetal pleural effusions using
a double-basket shunt. Prenat Diagn 2012;32(13):1282-1287.

7. Seeds JW, Bowes WA Jr. Results of treatment of severe fetal hydrothorax with bilateral pleuroamniotic catheters. Obstet Gynecol
1986;68(4):577-580.

8. Clark SL, Vitale DJ, Minton SD, Stoddard RA, Sabey PL. Successful fetal therapy for cystic adenomatoid malformation associated
with second-trimester hydrops. Am J Obstet Gynecol 1987;157(2):294-295.

9. Chung JY, Won HS, Kim SR, Seo MD, Bo CH, Kim HK; et al. The fetal therapy of congenital cystic adenomatoid malformation
of the lung in - utero : Two cases of thoracoamniotic shunting using a basket - shaped catheter. Korean J Obstet Gynecol
2000;43(10):1894-1899.

10. Kang EJ, Park MH, Hur SE, Kim YJ, Ahn JJ, Kim JI, et al. Fetal pulmonary sequestration complicated hydrops: Successful fetal
therapy by thoracoamniotic shunting. Korean J Obstet Gynecol 2005;48(11):2687-2693.

11. Peranteau WH, Adzick NS, Boelig MM, Flake AW, Hedrick HL, Howell LJ, et al. Thoracoamniotic shunts for the management
of fetal lung lesions and pleural effusions: a single-institution review and predictors of survival in 75 cases. J Pediatr Surg
2015;50(2):301-305.

Vol. 2, No. 1, March 2016 23



Evidence and NECA JOURNAL CLUB

Values n Evidence and Values in Healthcare 2016 March 2(1): 24-36

Healthcare ISSN 2384-3504

-

X
=

09
=

STHIO| YA S5t WIIQY U SIS TS MEto| Ch3t
'SIREA 2T, SIS Y 217 Lt

Clinical implications for oral anticoagulants in atrial fibrillation:
interruption, bridging and reversal of anticoagulation

In-Chang Hwang"

'National Evidence-based Healthcare Collaborating Agency, “Division of Cardiology, Department of Internal Medicine,
Seoul National University Hospital, Seoul, Korea

Oral anticoagulation (OAC) is the main preventive measure in patients with atrial fibrillation against the occur-
rence of stroke and systemic thromboembolic event. Although the chronic OAC is frequently considered to be
interrupted for various medical and surgical conditions, current guidelines do not provide clear recommenda-
tions due to the limited evidence. There is a significant heterogeneity of practice regarding the interruption of
OAC and the bridging anticoagulation. Recently, the Bridging Anticoagulation in Patients who Require Tempo-
rary Interruption of Warfarin Therapy for an Elective Invasive Procedure or Surgery (BRIDGE) study showed
that bridging anticoagulation results in significant perioperative or periprocedural bleeding rates with increased
mortality and morbidity, without reduction in thromboembolism. These results suggest that routine bridging
during anticoagulation interruptions might be too aggressive. Another important issue is the urgent reversal of
anticoagulation in clinical situations such as major bleeding or invasive procedures. The lack of specific rever-
sal antidotes for the new oral anticoagulants (NOAC) has been a major limiting factor against the wider use of
NOAC. Recently, the reversal effects of idarucizumab for thrombin inhibitor and andexanet for direct factor Xa
inhibitors were demonstrated in randomized trials. Idarucizumab showed rapid and effective reversal of anti-
coagulation effect of dabigatran in patients who had serious bleeding or required urgent procedures, and an-
dexanet reversed the anticoagulation effect of rivaroxaban and apixaban in healthy volunteers. In this review,
we will review the current evidence regarding the interruption of anticoagulation with or without bridging, and
discuss the potential role of the reversal agents for NOAC in clinical practice.

Key Words: Anticoagulants, Atrial fibrillation, Thromboembolism, Hemorrhage, Perioperative period
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inhibitors; rivaroxaban, apixaban, edoxaban)®} EZH]
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Table 1. Pharmacologic characteristics of the oral anticoagulants

BHOE HFo7t Zhestal SAETS AeAgo] gtk
= A, Fart A&sHA A= Z&ATo] FoH, inter-
national normalized ratio (INR) ZA] §lo] XA &3
Fog 5 oks d 59 Y FHES &
S ZRH o HAS 4 Qti(Table 1). E3F A2 73
T FSIAES 71E00 AHESHE tRlof Hlsf HEF 9 E
A-AHF9 ARt LAY 555t 28 A A
EeotAY ° A & dvke ol BeA M2 B+
F&1A| 9 AH&ol F4 3] F75kal AtK(Table 2) [8-13].
M2 AT FSIAEY a7 2 vlwst d++= ¢l
7] ol oJ® NOACe] ¥ stttal wHshy]«= ol
Ao, A Eyzeto A& dabigatran, rivaroxaban,
apixaban Al 7HA] SFAIE ARED & ot S uEte] 2&

Variable Warfarin Dabigatran Rivaroxaban Apixaban Edoxaban
Mechanism (target) Factor II, VII, IX, X  Factor Ila Factor Xa Factor Xa Factor Xa
(thrombin)
Dosage Variable, QD Fixed, BID Fixed, QD Fixed, BID Fixed, QD
Oral bioavailability (%) 100 3~7 66 50~85 62
(~100% with food)
Time to peak level (hr) 4 1~3 2~4 3~4 1~2
Time to peak effect (hr)  96~120 2 2~3 1~2 1~2
Half-life (hr) 40 12~17 5~13 9~14 10~14
Renal clearance (%) <1 80 66 (36 unchanged; 27 50
30 inactive)
Metabolism Yes No Yes (elimination) Yes (elimination; Minimal
(Cytochrome P450) minor CYP3A4
contribution)
Substrate of Yes* Yes Yes Yes Yes
P-glycoprotein
Drug interaction CYP2C9, CYP1A2, P-glycoprotein CYP3A4 inhibitors, CYP3A4 inhibitors,  P-glycoprotein
CYP3A4 inhibitors  inhibitors P-glycoprotein P-glycoprotein inhibitors
inhibitors inhibitors
Absorption with -12% to 30% No effect No effect No effect
H2NB/PPL
Absorption with food No effect 39% No effect 6~22%
Monitoring of Yes No No No No
anticoagulation
Approved indications All of the oral Prevention of Prevention of Prevention of In Japan for VTE
anticoagulants stroke and systemic stroke and systemic stroke and systemic  prophylaxis after
indications embolism in embolism in embolism in hip and knee
non-valvular AF non-valvular AF non-valvular AF replacement
VTE prophylaxis VTE prophylaxis VTE prophylaxis
after hip and knee  after hip and knee  after hip and knee
replacement replacement replacement

QD, once daily; BID, twice daily; AF, atrial fibrillation; VTE, venous thromboembolism; PPI, proton-pump inhibitor.
*Warfarin is unlikely to be affected by intestinal P-glycoprotein significantly, because of its high bioavailability.
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AY A8 FSIA B okAm S AR 5= TH(Class
Ib). A7t 0¥o|H FEHARE AF=Fot= Ao| FelHolzt
1 H5FAHClass 11a). 2012 ESC (European Society of

Table 4. HAS-BLED score [1]

Letter Risk factor Score
H Hypertension 1

A Abnormal renal and liver function lor2

(1 point each)

S Stroke 1
B Bleeding history or predisposition 1
L Labile INRs 1
E Elderly (e.g., >65 yr) 1

D Drugs or alcohol (1 point each) lor2
Maximum score 9

INR, international normalized ratio.

Definition of CHA2DS2-VASc score

Stroke risk stratification with the CHA2DS2-VASc score

Letter Risk factor Score CHA2DS2-VASc risk score  Adjusted stroke rate (% per year)
C  Congestive heart failure 1 0 0
H  Hypertension 1 1 1.3
A2 Age>75yr 2 2 2.2
D  Diabetes mellitus 1 3 3.2
S2  Stroke/TIA/TE 2 4 4.0
V  Vascular disease (prior MI, PAD or aortic plaque) 1 5 6.7
A Age65~74yr 1 6 9.8
Sc  Sex category (i.e., female sex) 1 7 9.6

Maximum score 9 8 6.7
9 15.2

TIA, transient ischemic attack; TE, thromboembolism; MI, myocardial infarction; PAD, peripheral artery disease.
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Atrial fibrillation (AF)
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No (i.e., non-valvular AF)
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(including females)
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Assess risk of stroke
(CHA,DS,-VASc score)

— 0 1 =2

Oral anticoagulant therapy

| | P
1 1
Assess bleeding risk
(HAS-BLED score)
Consider patient values
and preferences

b
NOAC \

Solid line: best option
Dashed line: alternative option

No antithrombotic therapy KA

2014 AHA/ACC/HRS: Warfarin preferred
2012 ESC: NOAC preferred

Fig. 2. Current guidelines of the stroke prevention in patients
with atrial fibrillation. Guidelines of the choice of anticoagulant
for prevention of stroke and systemic thromboembolism.
Adapted from Camm AJ et al. Eur Heart J 2012;33(21):2719-
2747 [14], on the basis of Open Access, in consideration of the
2014 AHA/ACC/HRS guidelines [1]. ESC, European Society of
Cardiology; AHA/ACC/HRS, American College of Cardiology/
American Heart Association Task Force on Practice Guidelines
and the Hearta Rhythm Society; NOAC, new oral anticoagulant;
VKA, vitamin K antagonist; HAS-BLED, hypertension, abnormal
renal/liver function, stroke, bleeding history or predisposition,
labile INR, elderly, drugs/alcohol concomitantly.
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2015%¥ New England Journal of Medicine (NEJM)O]l
93 H Bridge Anticoagulation in Patients who Require
Temporary Interruption of Warfarin Therapy for an
Elective Invasive Procedure or Surgery (BRIDGE) A<+
+ RIS 58511 Sl AT AN 3 AR
£ AHoE FHT Ffol AREAGHHHS ARRE w7t
a¥o] gt ths] B7Iet 2] FALHY AFAIE
ojth5]. o] AFE AHANE B AHrZR %= (atrial flutter)©
2 -2 CHADS, A4 13 oldRl EREEA 37§ o
A gl g AFR3lo] INR 2-302 SAHE I(E = A
g9 e 9 MAEH AES Ao GAHCE o %%‘%
St EAES AR silth 71AwYE 20 Sl A
125 olyio] &5 59 @A-MAF Aol TAYH 7
5, 65 olHjoll FHhet &0l AW ABF 5 Aol
A A sttt. Aol oigt 1,884 9] A= ARARF
dl7-#(dalteparin, 100 1U/kg)S AMESE W7FQHH AR
(n=934) E+= placeboE AH&EH W78 W HAREH(n=950)
o7 FAQE HiFEIoH, e 9 Al T 309A47HA]
At TW A -MHZ A (arterial thromboembolism;
stroke, systolic embolism, transient ischemic attack) @
H<&d(major bleeding)oll thst W7t HIARE 9] H]
954 HA(non-inferiority test)y2 1A} B =2 sttt o
T A}, w7k HARE|A Y] T EH-AMHG AR
BEZ 0.4%, 7t AMEFo|A e HAES 0.3%= 17t
4 HARE B9 BlESAo] S AKrisk difference,
0.1% points; 95% confidence interval [CI], 0.6 to 0.8;
P=0.01 for noninferiority). €8 AP W7l HALE
oA 1.3%, AFH&tollA 3.2%E ERl=]o], W7t H|AL
& 3ol 8 Aol lolA B Sdolth= & HolFqle
H(relative risk, 0.41; 95% CI, 0.20 to 0.78; P=0.005 for
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superiority), A4M, AW FH-MAF, A 59 A ;1o
= F 7 7H9] {3t Xpol & HolR] gksk
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tH18]. E3h, F2LEA QA o] opd TEAT oA &
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I, BH-AHFY APt AR R 32 FAtollA wrt
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Brhaol Mo & £go] B4 9g 4 ek 2
= ARAEAE B oheh e AHTe] ALHE BAE
oA mrhae] B3kE BAshe ?é 5] 7]ofakaiet.
o AHAE 71983}, A- A 3R}, 7]
Agkato] 9l A}, FAA B2 ](left ventricular assist
device) AME B} 5 THIRE WA oA Y] At
Fo 9 27ha o) 48] tg A7t olojd Zes wel
o} £35] 2 AP = PERIOP2 (a double blind ran-
domized control trial of post-operative low molecular
weight heparin bridging therapy versus placebo bridg-
ing therapy for patients who are at high risk for arterial
thromboembolism, NCT00432796)= 7|A®4 &= 19
3 AHkA|5o] L ShAtoA £ B HSF AEES 95
Ao FEuARE FeHE Aol ARAFAIAL
o183t wrtasle] QA Falo] o) ATelE B
VAP, o] A7 FTE B3 FA-AHS Ao &
grgelA) kil Q4 i) et A4 2
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£ Q99 % 92 Rox A
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Table 5. Reversal strategies for oral anticoagulants
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48~T72A 7k Yol Fofst=
o] & & Ut X3 F

5% 9 A2 v 4 o

3 12417F, OJAH OB 24AI7E Fo] B AL 7

o A 4 & il
SRR WE 4 Qo AM2E AT &A= SHstolof
Sk, SHAIRE ol =gt AARGol gt A 2= et
oI
28 % J54 se/Mled A8 FsLadE A7
= ABHR o2 = E/dek(activated charcoal) £, @
o =X (hemodialysis) ¥ FH-G1AAHcoagulation fac-

tor) 01 5] UtKTable 5). SHAIRE ko] Foi= &
Al 5§ F 241%F ojjofltt AL 7|HE 4= Ui, EHF
dab1gatran— ALt A+ FEAA A= &7} glom,
GAGIIAAE] Fol= 41&5HA o]F0iA]7] ot ©ilo
ULk FAEGE A5 @A ARGl 43| F716tAL Q=
M2 BT F2LAel Hgt Sol4l antidote?} {lth= &
o] #AIZ A|A=o] $r}. AutH o2 apixaban, rivaroxa-
ban, edoxaban 52| Xa JAAE E-&5t= Al SA=

lzl

)

_4

oA &dL wjd 2.1% WA 3.5% Z= LB, SF 4=
&S djoF oF= AE WIS EAsitt . deA it o]

o] M2 A7 1A FFARHE Ao Mgt
A 4 9 antidoted] 7Hdo] HIEA] Waglo, 20154
NEJM®|| andexanet alfa ¥ idarucizumab®f gt A2}
7} A= A HTable 6) [6,7].

1. Andexanet alfa

Andexanet alfa (andexanet)2 23 Xa JAA(direct
factor Xa inhibitor) ¥ 7Fd Xa A A|(indirect factor Xa
inhibitor) 270l H3t P ayt AefA = HLH re-
combinant modified human factor Xa decoy protein
2A], Xa gAA] S50l 1112 ZotA ZFste] o
W F7tllA Xa AAA Y] 28-S Aot 718S 7HAAL 9
tHFig. 3) [20]. 71Z2AF 2 24 YAAI A andexanet?]

Variable Warfarin Dabigatran Rivaroxaban, Apixaban, Edoxaban
Activated charcoal ~ Consider if last dose <2 hr Consider if last dose <2 hr Consider if last dose <2 hr
Hemodialysis No benefit (highly protein bound) Removes 62%~68% of circulating drug  No benefit (highly protein bound)
Coagulation factors PCC, FFP, rFVIla rFVIla PCC, FEIBA, rFVIla
Specific antidote Vitamin K Idarucizumab Andexanet alfa

Ciraparantag (preclinical)

Ciraparantag (phase 1)

PCC, prothrombin complex concentration; FFP, fresh frozen plasma; rFVIIa, recombinant activated factor VIL
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oFgjshd EAJT Qb Ado] ERlEglo, R l= 1AIXE
T2 gRlF v Qlrh o]F 4714 F79] Xa JAAl(apixa-
ban, rivaroxaban, edoxaban, or enoxaparin)E Z-&5}
= A73 AhxH healthy volunteer)ol Al andexanet®] &
S Agka s Brkeks 499 YdAIE (andexanet alfa,
a novel antidote to the anticoagulation effects of FXA
inhibitors, ANNEXA)So] 2215|911, 20159 NEJM =
FoA= o]5 % apixaban (ANNEXA-A) ¥ rivaroxaban
(ANNEXA-R)ll thgt A5-2 37 2 H = FTHE).
ANNEXA-A 7oA = apixaban (5 mg, 1Y 23))
= 3.59% B&3t A4 AYAANA andexanet 400
mg intravenous (IV) bolusE F935A Y 400 mg IV
bolus+continuous infusion (4 mg/min for 120 min
% 480 mg)Z FoI5t9 1, ANNEXA-R AFoIAE ri-
varoxaban (20 mg, 19 13)& 497t 2835t A3 =
YA Al andexanet 800 mg IV bolus X 800 mg
bolus+continuous infusion (8 mg/min for 120 min, &
960 mg)S £33t Anexanet?d] 31 Mstans &
Ql5t7] 93l anti-factor Xa activity®] HsHE &4+ 1L,
unbound inhibitor plasma concentration, change in
thrombin generation, endogenous thrombin potential
52 W S5t &4 23, ANNEXA-A 9 ANNEXA-
R Aol A] andexanet> -34S Gkt Hd AlZE A&
AlZE B R SollA 7180 A lE ety EA4E

o Halol= AE B At Xa JA A (apixaban, rivaroxa-

Table 6. Pharmacologic characteristics of the reversal agents

ban)9] &7 a3t= andexanet o] & 28 Yx] 58 o]
of Al&sHA AT Y O™, anti-factor Xa activity:= apix-
aban £ A= 94%, rivaroxaban FoJoll A= 92% 2
A3t 1V bolus ©]30] 1208&-7F continuous infusions
A3t ol A= Fof7F fAIE = 717 Bt 8 MgkR
I7E Ao ® FAEIT 7]E AFolA andexanet®]
A7l A AR e, 2 ATl % 1V bolus

H T ¥+ continuous infusion & %] andexanet®]

B o o &
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Variable Idarucizumab

Andexanet Ciraparantag (PER977)

Mechanism (target) Dabigatran

Structure Humanized Fab fragments

Oral direct factor Xa-inhibitors,
LMWH, fondaparinux

Human rFXa variant

Oral direct factor Xa and Ila
inhibitors, UFH, LMWH,
fondaparinux

Synthetic small molecule

(modified recombinant FXa protein)

Route of administration v v
Immediate onset of reversal <10 min

Duration of effect 12~24 hr 2 hr

<10 min

vV
<10 min
24 hr

Re-administration possible ~ Yes, after 24 hr Unknown Currently tested (NCT02207257)
Tested in healthy Yes Yes (ANNEXA-A, ANNEXA-R, Yes

volunteers ANNEXA-F) [6] (NCT01826266; NCT02207257)
Tested in patients Yes (RE-VERSE AD) [7] Ongoing (NCT02329327) No
Pro-coagulation signals No Decrease of tissue factor pathway No

inhibitor activity

LMWH, low-molecular-weight heparin; UFH, unfractionated heparin; IV, intravenous.
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Thrombin inhibitor Fibrin formation
= Dabigatran Platelet aggregation
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Factor Xa inhibitor
* Rivaroxaban
« Apixaban
- Edoxaban
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C Idarucizumab D
* Humanized antibody fragment
Binds to dabigatran with an affinity
~350 times greater than thrombin
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g 2 Aol Folgt PRS0 E 8 B FA-AAF
ﬁ‘ltﬂzo] WASIA L okoro ) &£yt AH-MAZS
7t E535] 2 Aol At dasty, AT
A EOJ D-dimer ¥ prothrombin fragment®] A}
o] AA g = FH-MHF AT F7HI7]= A2 of
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Ciraparantag

+ Synthetic, water-soluble molecule  (B) Andexanet is a modified inactive
* Binds and inactivates heparin,

¢ .. =

In-Chang Hwang: Anticoagulation in AF: recent updates

Fig. 3. Action mechanisms of the

M reversal agents for new oral anti-
coagulant (NOAC). Mechanism of

NOACs and their antidotes, adapted

from the article of Enriquez A et

n al. Europace 2015 Mar 26 [Epub
ahead of print] [20] on the basis of
Open Access. (A) Dabigatran and
factor Xa inhibitors (a-Xa) directly
inhibit thrombin and factor Xa,
respectively, and prevent the fibrin
formation and platelet aggregation.

recombinant factor Xa and has a
high binding affinity to the factor
® Xa inhibitors, allowing the native
factor Xa to proceed to coagulation
cascade. (C) Idarucizumab is a hu-
manized antibody fragment that
binds to dabigatran and neutralizes

the anticoagulation effect. (D) Ci-
raparantag (PER977) is a small
n synthetic water-soluble molecule

that competitively binds to heparin,
fondaparinux, dabigatran and
factor Xa inhibitors, restoring the
coagulation cascade.

fondaparinux, dabigatran and
factor Xa inhibitors

F5 9ol B

qt

9] Xa AAA] gt e Ma I} AA

Q3 FEolh, @A Xa JAAIY} Ad 34 HE(acute
major bleeding) EAolA andexanet?] &35 E4lot:=
ANNEXA-4 phase 3b-4 ¥--(ClinicalTrials.gov number,
NCT02329327)7F AR =1L 1o, 71 A 7IHshE 5= A
ZtH(Table 6).

Lo

2. ldarucizumab

M2 3114 dabigatran etexilate (dabigatran)& 73
T2 EEH] A A (thrombin inhibitor)Z2A], 2futgio] 1|3
ZU5t 289 Yool Yt &3 A 2t Idarucizumab
< dabigatrans E-8&3td SAA EHolY S5 & 4
UEA Algol 8T A5l F3aTE Al&sHA M|
718E E4 02 7§ monoclonal antibody fragment®
A, thrombin®l H]s] 3508 A 733t A& 02 dabiga-
trano] A5l dabigatran®] &1 a3 ASA|7|H, A
73 AR A A -F5 e A7) Aot EAtolA e @
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T} &RlE vh Ack(Fig. 3). AA A @FelA oA
g -CH Q’ FEoll Al idarucizumab®] 331 ATE
13171 913, dabigatrang E-&35HE Fofl FHt =
MYstAY 52 28 H°“‘E]°] U = E AlEo] 9
AL Ao g QlAFA|E o] A
fects of idarucizumab on active dablgatran, RE-VERSE
AD), I 237} 2015 NEJMO] S AcH71.

B AFoALE dabigatrang E-85tth7t WE&sHovert),
Z4o] X %”%(uncontrollable) = "“‘:ﬂoﬂ ol =
=(life-threatening) £g¢o| &
dabigatrane E-85}t}7} Hojx= 8/\17 t °1"H°ﬂ
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g A9 S BT 5 e AFHAS Akl o
o] ¥4l dabigatran® @S E=E AI&SHA 45t
JRI7F ZEH A QIA] Pohe A REgste], & AtolA=
dabigatrang 5-83d #AHE 7|vte g A& 57\15].35\
1, dA7F B83= dabigatran®] 88 FAIAY 32

FE/AE] 8 REE TTHITE 7S %}Oi‘q 4
Al Bl A M 4= Us= dabigatran F-ESAE A @ stalAt
o}t Group ASt group B A2 5 g9 1V idaruci-
zumab& 23]9] Uol(158 o|Wf 7+2) bolus infusionC &
Fotal, 23] &% Fo At Fof 2%, 23] 8 Fo &
104, 308, 1A17E, 2A17E, 4A17E, 12417, 24X 0] 8
AES AFIote] oFgst 9 oF5ehd BAS Algstalnh 13
AFEHE idarucizumab %3] €% & 4A|17F oo &3
H dabigatran 31879 A%t HE(maximum percent-

s L

i e m& rlr
ﬂu:

ON

age reversal of the anticoagulant effect of dabigatran)
o dilute thrombin time ¥ ecarin clotting time= 3t
] SHsHA B3 of 2] A EEC disiA = =45 =
d], 80| A3 group A TSN = S8 (extent of
bleeding), @9st4 H4 (hemodynamic stability) @ &8
9] 355 Wretgon, F/HiEd(intracranial hemor-
rhage)°l H“ﬁ?ﬂ‘: Ao A= 90LA Y rankin scaleg B
7Ft. 8 AgA0l A e E M54 Algo] Tagt
group B AE0A = & E AlES 99T XS B6 A
g 458 normal £+ mildly, moderately, severely ab-
normal 50 & FE3s}o] H7}15}9ch Idarucizumab £ &
9047HA 9] X A H AFF(EHAY Ee HEW)E =
AERE ZE QI

£ A+oll= 9089 2KHgroup A, 51%; group B, 39%)

34

7t Zodstd o, 90% o]4e] FAlEo] AHAIEolA HES
ad= S QI8 dabigatrans E-8511 AATE Group A &

st A= F, 18l A= FWEE, 2084+ 4514
29, 9goHe &XHtrauma)E st &9, 181 119

o
A 718t |l ot &0l It} Group Befl &3t
=Y SEE H352 TEB%), 548 9 dEG), &+
d W75 Ast= Qe =3 HAEY), 578 WEAGE), &
A9 AA ZAGR), s¥2H), 34 A0 5182Y), He
W gk2)(19), dede 7|54 sH18), AddH(1d), 2%
HH(19), 718(1%), 594HdF 2S(probable perforation
of the viscera; 19), &= A (incarcerated umbili-
cal hernia; 17), Z54(19), F=H2H1), sHA] H(leg
gangrene, 19), 2H] 45(19), 8= H € A5F
(ureteral obstruction, hydronephrosis, 1%)°] it}

AT 23} group A9 group B K& At A Bzl
&1 a7 Hgo] o]FojH =Y, group A2l 98%, group B
9] 93%°f|A] dilute thrombin time°] AAS}= AL, ecarin
clotting time< 2+ 89%2} 88%0ll A A4st= 1t Idaru-
cizumab T & 12A14 9 24A1 7o = -1 AR
7t 7\]—‘—5101 unbound dabigatran®] 8% s=7t 4 &
7t 202 |AENCH, 12417F Ei= 24417 o] %o
unbound dabigatran %7} S7lotHA &1 adrt o

Al I EEE P Bl A2 E 9of] £x5 0] 3ld dabi-
gatran®] @& Y 37t0 & AufA|(redistribution to intra-
vascular compartment)® A0 & 48 4= qltt. Idaruci-
zumab¥] &1 Aa = & U A& A3t group B
A9 92%01A A/d4R1 A B (normal hemostas1s) 8%
ofjMTt A= 9 =Y Aol &S Hlrhs AatolA
T SRIE A

o] Ao ehutlE ARESHE TREONA Al&GSE 5

1 H8to] F g3t uff ARES 4= Q= prothrombin complex
concentrate:> &S E-&5itirt SHigh S0 HAYT
2RO 60% HF=ollA 308 ool INRS EABHAIZAL, Al
& 9 &2 AYsks SS9 55% FZolA 30 ool
INRS A/d3HA1712L 90%14 B2 Q1 2| @REgo] o]Fofy]
o] ¥ g ul 9t} & Ao A idarucizumab®] A5kl 7
g3k 31 ARBIHRE SIT = A, 7|0 Ll
of 5] ArESHA prothrombin complex concentrated} H]
WSHA] Rtk AR ol itk Tflol e Etetal ol Y
APAY 8 ATl & BA=0NA idarucizumab®l &
S ATaINE FEY= HolA F83 A3H guE 7+

>

Vol. 2, No. 1, March 2016



A, AT A4 9 24 o] AA Aol HekA =
© PSS W= AA FF idarucizumabg &7
dabigatran®] QPR AME-E 7He A & AV E AR H
e},

3. Ciraparantag (PER977)

Ciraparantag (PER977) &-&1AE2] B3 A2
4 J=ZE /EE small moleculeZA, A4 Xa JA|A|(xa-
ban)?} EEHl A4 (dabigatran) B9t oz} Sz, #
A=, fondaparinux 5, S A9l HE S
Ao A& o Qe FAloIHK(Table 6). 71& A4 &
1 FFE 7|Hte g 14 YGAIA(NCT01826266)°] %13
=9lon, 13] % edoxaban 60 mg? AI=E 108 o]
o MSHAIA 24AI77HA] FSASRIITE A EHE AAE
Bt " A4S A([AE A O R ciraparantagd] &
SUATFIE ozt 85525, 50, 10, 300, and 600 mg)
oA Hrtetal, 23] PSS AT TP A oA At
I g5 & 27 FEFIAS] aNE Bricks 24 dAAIE
(NCT02207257)°] %13 Foltt.

= =2
E7NATHE 247} 9t S5 29 2 5% 59
3} o

In-Chang Hwang: Anticoagulation in AF: recent updates

oA &3] st YLolw Etstal AA7HA] o] A
A Fsfor & 2A 5 Wizt 3 A7 BEReH, g2
7ol oz x19] /A9l wehol] oEsfof Fck. T ad
BRIDGE 9723= AHAlE EA1A +& 3 Alas A3

fr

Als &
FSAARE FHoIL YAH O R HEol= wrtao]l &
A-MHZ9 S FolA 1T & ofet &8 T RIS
t] go] fRithe g Holso], gl wrte¥o] A
3Hd & g2 AT o8 A delA F-8A =Y
o % w7t R 9] o|5 TS vwohs T4 AECl F
a5, BRIDGE o] vlsf Ft] @A-MHF ATt =
2 AES fito g s PERIOP2 (NCT00432796) 9+

AT 7|deE 5 YA ESE T ARgo] STk Qe
MEL AT F&A= o] A7 FEILaTE 4155HA A
A7 Bl oish AT E55k9 oY, | adenxanet
alfaE &9 Y18 INE A&ESHA AeAZ o Qltke FHol
1%, idarucizumab® 7% dabigatrane ARE-51E
oA 8 3 o] Rt Aol S b AAE
A& ASa s ol FenadE AATL 4= Uk Hol
FRIEIQIH. o] A+ A= MER B+ FeA 2 H4dst
I 2Rl &8-S 7ot Sthe Aol S84 R
I glon, ¥ ot e A e B FEAY
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Objectives: This study aimed to investigate traits of the health technology assessment (HTA) systems of United
Kingdom (UK), Sweden, Australia, and Canada.

Methods: In order to achieve the study objectives, we searched HTA agencies and relevant government organi-
zations’ websites for HTA documents or articles and had experts opinion.

Results: In the UK, National Institute for Health and Care Excellence has published ‘guidances’ which assessed
clinical effectiveness and cost-effectiveness of health technologies and has made an effort for guidances dis-
semination to improve cost-effectiveness of National Health Service. In Sweden, Tandvdrds-och Likemedels-
formdnsverket (TLV) and Statens Beredning for Medicinsk Utvdrdering are main governmental HTA organiza-
tions. TLV makes decision on the price and reimbursement of outpatient drugs, medical disposals and dental
care with HTA results based on the value-based model. In Australia, the committees, Pharmaceutical Benefits
Advisory Committee and Medical Services Advisory Committee (MSAC) make decisions on reimbursement
based on the clinical effectiveness and cost effectiveness. In Canada, the Canadian Agency for Drugs and Tech-
nologies in Health, the federal HTA agency, conducts HTA on medicines and medical devices. For medicines,
CADTH publishes ‘recommendations’ for local governments’ reimbursement lists. In Canada, several provincial
governments have their own HTA agencies.

Conclusion: UK, Sweden, Australia and Canada have their own national or federal HTA agencies in order to as-
sess cost-effectiveness of health technologies and then they publish and disseminate HTA results. Stakeholders
and public can participate in the process of HTA and access HTA results easily through the internet.

Key Words: Health technology assessment, Technology Assessment, Biomedical
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Fig. 1. Health Technology Assessment
in United Kingdom [10]. Adapted from
Walley T. Med J Aust 2007;187(5):283-
285 [1], on the basis of Open Access.
HTA, health technology assessment;
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2. A9l

1) Health technology assessment

Ao HTA A|AELS ol H(national government),
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o] A A AH o] whet ERE 4 k.

FTYRF F20lA HTA Zg0] ofsh= 718 9JokE. 9
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SBU : HTA
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TLA: HTA, appraisal ~ TLV : HTA
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medical device

]

County council : appraisal

Procedure

Fig. 2. Health Technology Assessment in Sweden. SBU, Statens
Beredning fér Medicinsk Utvirdering; HTA, health technology
assessment; TLV, Tandvards-och Likemedelsformansverket.

2) 20{ oAt 28
I oloRE(3 U SjerE)zt ol g
Folg 2Y5Hn YolA] JUIeRECY

7], w7l S& Zolslol A A

2 TLV7H B9
JLH AOW) 5 o=

3) THH7t

TLV= #AH % (Ordinance [2002:687] on Pharmaceu-
tical Benefits, etc.)oll W} 7|29 B3Foj7t =1 = 9
oFEo] thsf| ABF7HE Ak Stk H7F thA> JHE QJoF
F 52 9ekEto] E 4 9o 9JekE o]go| v it
oA 9&o] 2 A% sFdHrt. AFE HYHEE a9l oJokE
o] sy, T ARl A4, A 5 sk H7t
g0 1 F9)35]9] )AL FHIITt FQ HrtEA = AAH
- 9 FAE7E Lo A A= o9t TS A=
£ A&dof gt E3t Adtof] 33t HuAE ope} d X
3 2ol T2AE ¢S AYH oo T2 A EVA] ZHo|A

off ZA13] S7H= AL ATH6].

1) Health technology assessment
359 HTA= 9&7|&9] Huddast, vléaitde 3
SHA =M, ol= PAIARY] =o] W2 Hjgo® Htio] A%
g AL & e Hom SAE A¥shs o A EHE
elete A& HHE Stk HTAE QoRE(4l 23, 2
AR HAF 23D, om717], Ao Al&sEH=
718, YBAA, qmAHA, 4 Y, 3FEA Y
o] i og7|&H7to] thido] Hrh T30 Jgr|&H7}
20109 9=7]&g7to] et HE £ vhdsto] tiE4
Q1 7jj4do] o] FolA &L Qlt.

MM Autg 530 987]&H7H= 201092 E o8A

A

o o L d oy
01:1 )

Vol. 2, No. 1, March 2016

H|AFoJAFA (Medicare Benefit Schedule, MBS), 2FA| &<
AFA(Pharmaceutical Benefit Scheme, PBS) & 2]&7]7]
0] Z-Z(Prostheses List)ol| 98] Hol& ®raA} ol A4S
StUE SYote dEXYH AE Yottt olE 55l o

3 7leS Bk 7P AEc YeeE 24k, 7P A
At @7 AAE Algshs 59 =8 F5 Al9ddet gt
ot tEo] % &2 547I&Y B7Pt 7HsSHA she] &)
=371 299 a&4de ARl skl ER]E A A= A
= & m7]&B7tol s S0l A8 ske A= 7FssHAl
=t} ol AlES|7HE s AAsHHEA SAlo Fojof
AR E T 5 k= ofujo|th. o]F F3l A& THE =7
SH7FANE e B ARV 8402 AlgE ¢ UAES
Skl

o] Qo|& o&7|&B7t =50 UoA A=m I B3t T
4 A, 5894 Ag7E A3 =9, dmrlsAE 9]
(Medical Services Advisory Committee, MSAC)2] g7}
UotA g7t A AA B 5t BUEE sk A
5ol AAI= At

OJFEHYFARZNH
Advisory Committee, PBAC)= EHH HEZH 7|42 PBS
SAE7] HsliA= 412k disl PBACS] Hi7} 2835t &
g 1899 AUEHEAYE HE7}, AH[AF tE, HTA &
Hol AEZHE FA4= o] Qlrh. MSACE 949], BAZBAs
Ap, BFATAL, Bawe] 22 RAEA|FOA dPste MY
1S RAE 2oote] 1490 LAHEY 72T 35
HAEX R ZHA =7l Aled] oHad, Rab, vl
Aol T EAY o] tiet AHEZ AlBok= Aot
BYEEF A3 (Prostheses List Advisory Committee,
PLAC)E 93 #&402 Foju= HYUE, AAZXZ 0 gt

3)(Pharmaceutical Benefits

FoRE Brlole YUIE 13BEFA}, WY, QA
AYE 9 o577 3EA, 8 B, BER)og A HE
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