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Figure 3

Major complication rates through 24 months postimplantation for Micra PAR, Micra IDE study, and transvenous reference cohorts. Subdistributional

hazard ratio derived from data through 365 days postimplantation for each cohort by comparing the cumulative incidence functions given to the left of the dashed
line. CI = confidence interval; HR = hazard ratio; IDE = Micra Investigational Device Exemption; PAR = Post-Approval Registry.
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BIZ)—FZ2BEL. ERESLLTHANTSIAEIMoNTE(HEK 11 SRDOIL), VDD
BERER—A—DDIGHEL)—FEERAL. DERICFEHLTVWSERBICIYDENESRE
BEBHL TV, Micra AV (&, B8R —FZH-9 . T RREREZLDERNICEBET 57120,
DBV T DEBICEARERNICHLIMEESTDESEFIALTLS, EAMICEADLEL
SHEDEARATBMFEICES Micra AV DiEh %, INEET AT 5,

R%E 21 ISNEEFHICEDDEEI VU T DA A—CRETRT , — B LORIE— B0 E
H#%RL. ZFEH DI Micra AV TRAIT2MFEDEHEERT  BREZBI LISEES DI
EDTDARUMIDEIRME DEIRERE) (E/\1 T4 TRLIZ(AL-A4),

HE 21. MEEHICEZDELRVIUT ($1HERK)

IDEEH
Micra AVCRANI D
MROENE
Al A2 A3 A4
Al A2 A3
DEUHED RS DEUHEDIRT DERE
BI85 - = RAORIHE KENARS - B @A OB TE ODEAOZRBMABRRA  DBIHECEDOEADIRTA
(85 CREEE/SRA G (KBRS : AR, AEIR
RUAE) # 1 AEEHVER)
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1.4. XHREE
1.4.1. REEERAELLH5EE

Micra AV QRIRERELDDIE—HRHER—RA—HBEEDBETHY . KEBELTIIEE
TJOvIRVABEHALEBETH D BL. BEITRELAN 2 ihHd. 1 RBEEFEERKICENT
[FEERESNTVSIEE-DRIVNEEBBICEVTIEILT LI R TERRE., RIERIN
BICELTCBHRENTELT . HMIRSAVEESRIDIDENHDHETHD. 2 mBEIF—MEI
BR—RA—HBEIEDBEFEDH T, EERKICELTIE Micra AV ZFERT5EEIIRENTH
BIETHD. TN, 1.4.2 ITHEREEFFEHLT-,

1.4.2. HRERE

R—ZA—HBEIEEEDS>L ., EFEKRT Micra AV Z#HT50(FE(Z VDD BHEE. OF
YILhEHEZESHLTWVEVWEETI OV EE ITHS, VDD HEGEHECIL DDD #FEHAREA
—RXA—=H& Micra AV OERBEMPFEL. J—F—RER—IA—H DGR EL FHiESH
BT NARIEAAHZHESIEFHEDEE ATV VEFERLICTERINA TS, COIZEN D,
SHATREICBVTHERERITLUTOLSICEDLNT,

o DLEMEBEEHLTVELR—ZRA—DBIEOEZETOVIEEDSL ., BEFFRR
—AA—HDBBERITHENEELVES

BE.BBATEBRURRICBEVT—BMER—IXA—D#IEEF TREINTHY., T—
FRUHEBEICEDFENDFIFEEICHEILTWS LMD, RBDIEENSAERDIRERET
DG ASBINES N TLVELY,

1.4.3. #REBOEPFHMEER

HRR—ZAA—NIEZAAHBEITEM 40,000 ABEWNSEEZOND(RHDE 6 B NDB
F—ToT—20ONKHENT=F R 31 FEICHVTKE97 R—RA—HBHEMDEERBHD
BETE 41,456 BEERESNTIV), BRILIFIFIFXRETE 6 B NDB A—ToF—RITHL
THMHEERIX 50.62% THo1=. FHF#(L 79.58 MEMESN TV,

1.4.4. Micra AV 2358 &K
RISUNE 2B T, 5% 10 EF‘aﬂo)t"—/JE%l:ti-mﬁmt#ﬁréhf:(l)o

1.4.5. Micra AV 29 58 & O LS E R

Micra AV 2R3 2B B LS HELIERNH D, BHELTIE, VJ—F—RKBR—IA—H
ARBIRER—RA—HEEBRLTHREMEVSBER EOAREAH > THLEE. R CEA
DHBRIHEIZLETHD, TD1=D. ) —F—FBR—RA—H(F) —F—FBRXR—ZA—HD
SRMMEIENFKIBEIN DT /A RHEAAH IS EHHE DB BEBBRICITOWEEZDIDIC
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ERSN TS,

EMXIC. % 6 B NDB A —T > 7—4218)IFH VT Micra VR DA A F#51E 83.03 esh
THY., BHLEIE 56.52%TH 1=, Micra AV LEHRDEBFEETREHFDOLIICLGLEEZALN
TWha,

1.5. HERAAESH

Micra AV 2&6HTR—RA—HIE 1 EFHY 1 SATLNMEREIND, HL. R—RA—H
DIBFEICEO>TURTLEE. EAAFHITELRD, HAARIEEHHLENRERTDILEE
DR—RA—=HERHTHLH, BERICHESBFHIIEERVFENRLDS, REBIZHL
Tl Micra AV 121+ Tl BERBER—IA—HIT DOV TEREEITo1=.

1.5.1.)—F— B R—-ZA—H
Micra AV & Micra VR [EFEDRI—TH 5, UT. HEAAFEICOVWTERNEEKREL fER
LTWLA k&Y SRR dR#EL=(19),

HEA A F

FTHE 27 JLOFDAMAT - —E KRFBIRNOEEETHEAT S, RIS, 1bAT
A=Y= TUYN)—AT—FTLEAEANEAT D, TUN)—DT—TILEHEEE DR

PIREYICESD . TUN—AT—T DB —RFLAR—RA—HZEAZDNEEICEABREY
%o TR —RLAR—ZA—NDEA(V[EBEHT HELBICREL, DHFRICBRFAZESND,

ABRTRAEGOWICERMBIT X BB RBEILKT S, V—FLAR—ZA—HITDENERESI
ERNEDTERAO DMWY EGEMHRET D, TDIR. D<EDL 2 DDEAUHNBEESN TS
BENHD, BIEMNKITNIE, BE. ERE. KSEZAET 5. RIFTHNIE. REUIM. T
N)—hT—T ek ELEEILENESTD,

RERUV BN
BREICODVWTIEIEREKRIRCARTESoMNTTHRET St H AN, IhEREELL-oTNVSS
ELZ WO BHUAERERICIEANC AT LEBE T HEN—RITHS,

1.5.2. @RWAREA—ZA—A
HEAAFRITOVWTERERREABEHL TLIR—LAR—D K YFBAZE HRIEL=(20,

HEIA A F
RIE DR EEZ+DTHBLET . MERFICKVBIROETEHRLET . (FRICHEHE TH#HR
DEAEPE LXFIRERDSSC, EFNODEHRIRDETEEDANNS=OTY)EHEMNS 2
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~3cm BETOMEICRHAMMEZEZLEY . HETHIREFRILTAV—ZHALET RN
—AA—NDBABDINSEE TR INEEYES  SHETHIRICER(V—F)ERALET . LU
FTUERGHL) —FELDBOROBEULGHEICBELEY . J—FER—XA—HDEHEIZLY
2ARFERTIBEL L AETEATIEENHYET.
AMRERTORTYMIAN TR EERELTFRIFTERT T,

HEERV BN
RREO) R T 2FZEAIC)—FERETHIELF LN, BMHRERICIT)—FEEL-FEE
RAEBDDAHERMT HEN—RITHS.

1.6. NRERBDABBIBETLILUBEXR ERBBOMESIT
1.4.8ilEE#EH L=,

1.7. ILAEASER

ALRDEY . Micra AV Z2ETR—XA—HDEEFBRELTHEICEETARE(ET /A RHEA
HIHSABETHB(ER 13). Micra AV OABETOT7/ )L OERE B L LI-ERRE
ERIZWEL L BL. ABHETRI7MILAE—THS Micra VR DEHHEIXBEIICHRESINA TS
U, BERER—RA—DELRLTEFERERENMBOIENRESN TS,

Micra AV & Micra VR O&HETOT7MILAR—THAID I, B (k. 14X, EX).
BEME. FEAR—THY., EAAFOREMIIFRETHL-HTH DS,

1.8. (thEOERZMETMMBENIEHTHEMHR
TALF, thEOEREMEHEEE I2H(FSEMEHERICOVT, BICHEET S|MEIFFEL
a2tz £tz Micra AV ZeHEX REL TW D AREHIEFFELGVLV(ER 22),

RE& 22. thEOEREMMEHEICEFIABORE—R

E4# e FHEER DA R
A1¥1)R NICE L
Io0R HAS L
hFH5 CADTH/ Health Quality Ontario L

F—RSUT MSAC L
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2. ERMRSTICE D0 EH DT
AR ORBEEEEZ T RARDRINICE T 2IMEHOREEELDT=,

2.1. SHAHRETIERH
R—ZA—HBEIEEFEDSL ., EERKRT Micra AV AT 50DIFEIC VDD #EEEE. OF
YL BEHBIZEHLTWVEWEZETIOVIEE I THS, VDD BISEEICIE DDD FFAREA
—AA—H& Micra AV OFBRBENEEL. V—F—FRER—ZA—HDERRMIBEN FESN
BT NAREAA S EHEDRBEITVVEBZPLICERAINA TS, COIEMNDL,
SMATGEICEVTHREBIIUTOLIICEDHONT=,
o DLEMBEEHLTVWELWR—ZRA—DBEIEOEETOAVIEEDIL, FEFRN
—AA—NDBEZE#ITHENEFELLVESE

2.2, LEEXR

Micra AV [FBREEICEERFERASN TS R—XA—HD5%, VDD #EiED DDD #ZFF#ARE R
—AA—NNOBEEHOHEABEEN TS, DDD FFFIRE R —ZA—AICIFERDOHAER
DHHHN. RULEBRFERASN TS IV BZLERMBELI-(RE 23).

3% 23. DDD #8MIRER—ZAA—HOHEESH(BRER ST L)
% 6 @ NDB A—T>T—4208) |z B+2HEFE DDD #Z&ARE R

HEER 5 . = —RA—AIZEHH
RERX 53 e JCED) ARz (f8) HE(E) BEIS (%)™
m# 0 12 12 0.03
IVE! 143 45,305 45,448 96.05
VE! -1 1,859 1,859 3.93

*1 1AL 10 EREDOEERMEBDT-% . FHHTEH
2 INBREZMTHEERAALIETORETHAH=, FFHE 100 [SIFELEL,

2.3. SHOMBEBRRADEH
RO BHERD IS TTI,

2.4. MRERE
AROHIE QALY ZRIEFRELTAHAWS,

2.5. SHHE
ROMEEEEZIHHRET D,
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2.6. HIELE: S
ROMEHARSAUIZAIY, 2% %85 IFELET B,

2.7. SHEEOREDER
TR(EER 24)cLEA0 HHEEETSEFAEIC 2.1 b 2.6 HETORBTEFED =,

HF 24. 2.1 fisrd 2.6 HETORE
N DE#SHZEHLTOWENWR—ZA—DBIEDEEIOVIEEDS
AMHBETORE | iR —2 A HOBEERT B ERDELNES
HEE %t R DDD #FIRR—ZAA—H(T a7 IILFr/ (1V B))
12021 F4 JCS/IJHRS AARSA2ITA—hRATYvTT—r il FE
IRIEZEWABROCITIE., . DEMBZAILVEEIAVIICHLTIE
DDD #FIRN—AA—HDFEAN—RICITHEShTEY, BRE
LB BEEEL: | BRREMARADOIERTE DDD B IRR—RAA—IDNEEFERINAT
I/ WA ENTHEENT-, £f-. DDD B#ARR—AA—HTIX,. TaT7IL
Fro fZEIRR—RAA—H (IV BN ZLDGEIZFEHRINTLNST:
& . LEBS xR T (X DDD #RFAIRR — A A—HEFIRR— R A—h(T
ATIIVTFNTaATILFr NIV BENETBRIEABHTHS,
DPWDIGZEERD | AHEEDILE

&
SRER QALY
ST 4E
HEES 2%
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3. EEmthE Al

Micra AV MEBMMARAMERETT 57012, £9 (& DDD EFIRER—RA—AIZH T 5B
MMAREDEEEZRATITAVILEA—IZk>THERELz. ATHARSAUIZENTIE, KL
TOEHEAHY. Micra AV DENMIIE RMEDREEIZH-> TIFEHE > Bk fiZ Micra VR 3
B —F—RBR—IA—hET B ETHIEEITO =,

® 5.6 BHEMRBLAFELLAVGEE, B REMELEBEFBRfiZAZTNIC
DNVTO SRICEDE MELBEEERT 5.

ZDFER . Micra AV EEBHETOT7A LA EIZED Micra VR & DDD #BEIRBER—X A—
HEEORBREBIRBER—IA—DFLRLI-T—2(EFEL. T2, QOL [TBWTELHDLHE
EInf122),

78, Micra AV & DDD #B##ARER—XA—hZFLE LTz RCT (EFEEET . TOMILELLE
L7=3E RCT £ FFZE LG M o1,

Micra AV ZhT—TILERVWTERMICBET D) —F—EKER—ZA—DTHS, TD=H.
=R PRy (BRHIRER—XA—DEEZ AL R TOZEM)ICREET HEHENESLEL,
ZDRT DDD BE#IRER—IA—QELBELTHEEERNDENEVNIEMNAERELAH DS
EIFBALMNTHS, ERRIZ. Micra VR OHEREL AN ) DT —2EB#IRER—XA—HEHE
BLEHERELT. V- F—RBR—IA—HDOREMIFERICHRESN TLSY, Micra AV &
Micra VR [EREMTOI7M LRI —THAHI LM, Micra AV (& DDD #BEIREIR—R A—
AELBLTERERNFNEERDCD, T BEERDDLIITEST QOL DEHLHTLS
(22), — AT, Micra AV (& DDD #BEIRER—XA—HELEBL T, IDBER—I T BREE 51
BWELSHEENHIN. PR EREAIZEVWTIDER—V VI NTETHS, COIEMD,
HHEDETALY,

3.1. YUZHLITIRFIV

EMHANE TEMEREATSHOHD. 2)=HILYITXF3>(Clinical question: CQ)%
BELE(KER 25). M ARVLEEMBICEWNTIL, FHMEx & #ih oL B BRI E7
DMALHDRFETHAHEEZONSBEAMELMELT =,

TIOMALIGEIL, BRMLZEDS S -T2 -HRQOL ALz, XHRZERIL oM
AHIRESINT-D 2022 F 5 A 31 HETTHS,
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BF* 25. PRATFITAYILEL—DIH—FHIIRay
X REH BEET
A Micra AV Z 8L —RF—FER—IA—HET
Eb Bt BB DDD kB R—ZAA—DZFETEBIRER—IA—HET
TIoRAL ERIRAZA DM -2 -HRQOL
METHI 2T
XHkRZFRER |2022&F45 A 31 HET

3.2, YAFITa4yILEa—
ERTERLEZCQITEDE VRATITAvILEaA—FE LT,

3.2.1. ERER AR DA AN EEE ORI R HE
SATITAVILELA—DHAANBECKRAELEZILUTTHL. RAREICEEND
[Nanostim & Xttt ARED D) —R—EKBER—ZA—HTHD. BED-HDHEELENE
BYSBETOI7AIEERLDA RN H LN D, BRAEEIZEDT-,

o HAANEE
> Any study on leadless pacemakers, such as Micra VR or Micra AV
» Clinical studies incl single-arm and retrospective
» Health-related quality of life studies
>

HTAs and economic evaluations incl. resource use only (tag

HTA/econ)

> Reviews on leadless pacemakers

o [RHNEEE

» Studies that only look at Nanostim, not Micra

» Studies that look at future leadless technologies or improvements

» Studies that look at imaging of leadless pacemakers only

» Studies that only look at access, with no data on adverse events

» Any pre-clinical studies incl animal studies

» Languages other than English, Japanese, or German

> Opinion pieces or news reports incl. editorials, commentaries,
letters to the editor without new data

> Case reports and case series

> Reviews not exclusively focused on leadless pacemakers

» Abstracts/conference proceeding not containing original data
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> Design papers (need to search for references - tag design)
» Studies reporting on less than 20 subjects

3.2.2. HALET—4ER—X
UTDT—ER—RERMRELT-, XBIRZHIREIZ 2022 £ 5 A 31 HETTHS.

® PubMed

® Embase

® [Erhik
3.2.3. FAL-EER

ENENDT—EAN—ATHALERREXZUTICTED(HR 26, BF 27, HFK 28),

K% 26. PubMed IZEIT5BER

(“Pacemaker, Artificial’[Mesh] OR Pacemaker*[tiab] OR pacing*[tiab])
AND
((“lead-less”[tiab] OR “lead less”[tiab] OR leadless*[tiab])
OR
micra*[tiab]
NOT (letter[pt] OR comment[pt] OR editorial[pt] OR review[pt])
Filter: Languages: English, German, Japanese

E3% 27. Embase 2515 ER

#10 #5AND =

#9 #6 OR #7T OR #8

=8 micra:tiab

=7 ‘leadless pacemaker’

#6 ‘lead less'tiab OR ‘lead-less’li,ab OR ‘leadless'ti ab

#5 #1OR#20R#30R 24

=24 pacemaker.ab ti

#3 ‘pacemaker implantation’

#2 ‘artificial heart pacemaker’

#1 ‘cardiac rhythm management device'/exp OR ‘cardiac rhythm management device'
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Ex 28. EFEICETHBRER

(v — Fra/aland ((AL/ADor ((AL~<—2 A —H—fTHor AL<—2 A —F—
/AL) or (A L=—A A —H—fTHor ~<— A 4 —F1 —/AL) or (AL LfE~<—3 v 7 fTHor
NI~ — 2 77AL) or (AU~ — = 7 fTH or ~~— 2 » ZfAL)) or (A oL
JTHor ATLlE/AaL) or ((AL~—AA—H—THor A L~— 2 A —H—[AL) or (A=
— A A —H—THor NTLlEi~— A A —H—/faLl) or (A L-<— ¥ ZAL)) or ((Micra/AL)
and (V) — F L =/al) and ((AL/AD or ((AL~—AA—H—fTHor A L~—2 A —F—
/Al or (AL~<—2A—H—fTHor ~+— A4 —H —/aL) or (AL LE~— 3 v #THor
N T — 2 v #/AL) or (AT L&~ — 3 v 7 /THor < — ¥ v #'/AL)) or (A L0
JTHor N L.LfE/Al) or ((AL~s—2 A —H—fTHor A L~t—2 A —H—/AL))or (AL~
—Z A= —[THor A LLlE~<— = A —F—/al)) or (A L-<—3 ¥ Z/AL) and (PT=IR
FZE O or (Y — Fr Al and (AT AL or (AT <=2 A —H—fTHor A T~<—=
A=H =/l or((AL<—2A =& —/THor <=2 4 — 5 —/al) or (A LLfif~—3
Z'/TH or A LOlE~<— 3 > Z/al) or (( AL~ —3 ¥ Z/THor ~<— ¥ ¥ Z/AL) or ([ A
TLLfE/TH or A TOfE/AL) or ((AL~—AA—H—/THor AL~—2 A —#—/AL)) or
((ANL~<—2 A —H—/THor AL~ —2 A —H —/AL) or (AT~ — 3 v Z/AL))) or
((Micra/al) and ((V — F L = /aL) and (A L/AD or (A L~—A A —H —fTHor AL~<—=A
A=A =) or ((AL~—2 A= —/THor ~~— A A —H —(AL) or ([ AN Tilfifi~s— 2 v
ZMH or N LLAE~— = Z/al) or ((ALGEE~— v ZfTHor ~— & ¥ ZJAL)) or (A
T8/ TH or A TOfE/AL) or ((AL-s—A A —H—/THor AL~<—2 A —H—/AL) or
(AL~s—32 A =3 —/THor AN LLAE~— 22— —/aL) or (A L~4—2 2 Z /a0
and (PT=AE(FI &, B )))) and (PT=25k 8% <)

3.2.4. VATITA1YILE 2—DEME
LTI, EORNEVERERT, -, BMMEREOHMNICERLE-IAT —2DEN
bEEEL -,

(1) M=

DRATFRTAVILE 2a—IERAMILEREFEDLE 21—, FILTX AN E21—D 2 BRRETITo 1=,
BERELE 2 BOMILI-LE AT —M1To1-. MEDHIARLZHIIZDOLNTIE, MEDI
EICEYRRHIEITO-RICROEBREIZEAT,

2) YATITavILEa—D7O0—Fv—hk

PRISMA (Preferred Reporting Items for Systematic Reviews and Meta Analyses)
FHOHRTIRAICTIO—Fr—rERHLEZ(RE 29),
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(3) AELI-ERRMEGRX)D—&
REL=#XIE 105 |MEFELz. —BEIXRRERICEEDT=,

(4) Y RFITFA9HILE 1—IZ8A5A A TBE R BFZE (3030 0D 344
EMITHRERIEEDT,

B& 29. YATITAVILEL—DT7O0—F%—b

959 studies imported for 317 duplicates removed

screening

642 studies screened 499 studies irrelevant
143 full-text studies assessed 38 studies excluded
for eligibility ¥ Hide reasons

15 Sample size below N=20

5 not on leadless pacemaker
4 opinion piece

3 Non-English or Japanese
language

3 Review without meaningful new
data

2 case report

1 Data not clearly stratified for
analysis

1 Erratum

1 Nanostim study

1 access only (w/o AEs)

1 imaging only

1 no full text available

0 studies ongoing
0 studies awaiting
classification

105 studies included



(5)BmuE AEOHIERICERL-ELT—42
e, A HRQOL ITDOWTIEUTOXEMESRBL TEMME AMEEHIBTL -, 46,
EXHROEFMIE (&K 30, W%k 31, Mk 32, ®%k 33.®% 34)CFLdHT-,
o T2
> Micra AV EEBHETAT774IILAREI— D Micra VR Q7 —42 T M%E1To7=,
Micra VR filR&EL AR EDT—2EHEALT(21,23.24.25) @ HHRICEH
WT3ERDI7+0—7yTHMIZHNT 726 8. 1,817 BDEEEFNTE
hEAANONIEZHMENSN TS, ThibZERMN DLV FE—)LT—4
D 2,667 ZOREIRER—IA—HBELLETHLETREMETMLT
V%, HR 1% 0.37(P<0.01)T#H o7z XHKAIZHLITIL. Micra VR & VVI
BEIREAR—IA—DBEELEITEHIELEEZEMEL TNz, D EXL
DALV EA—ILT—42E(ZHE T DDD BEIRER—IA—HEFHEZAA
EFREEETHOTH. WI BHIRER—IA—HERBEOEHETOI7/IL
EHET=HIZUT ORIEEITOTLNS,
< DDD #&#RER—IA—HIZLAFELZLVLE)—FICEEET 556
FEA RV RRNET B,
AKOTIZTBVLWTIEHEE. DEV—FICEETZEHEANUILEDHTHE
W%E1Tof=. COZETHR 1X0.35(p<0.01) &A1=,

o Huk
> Micra AV & DDD #E#IRBER—IA—hZF LB LR IXRESNEh o1,
® HRQOL
» =R —RBER—ZA—NERBHRBR—ZAA—HZLHEL TS XHERITE
F&EL=,

> WEICSUALICEYRIT-0O5 HEAHE 6 NhAKRD SF-36 ZET
LI=BARICENTIE, FEMICHIBMIICH) —F —FRBR—XA—NHE
D QOL AENEER TIN5,

< HEAAE 1 EM.3 MA.6 MARD SF-36 ZFHELI-MRIZENT
. BEEZUT)—F—KBR-A—HFEHD QOL NEL &SN TLY
1=(28),
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H% 30. ZLE0EMMNEAEOHEICAN-XROEND

Duray et al, 2017(23)

Study site

56 worldwide participating centers, 19 countries

Participant recruitment period

December 4, 2013 - May 22, 2015

Target population

Enrolled patients met class I or II guideline recommendations for
de novo ventricular pacing.

Key exclusion criteria

No pacemaker implanted

Details of intervention

method

Micra device is implanted using a 23-F internal diameter/ 27-F
outer diameter introducer through a femoral vein, and the delivery
catheter is advanced into the right ventricle.

Details of comparator

N/A

Study design

Prospective, single arm, nonrandomized, worldwide clinical trial

Blinding method

N/A

Primary endpoint

Safety at 12 months, efficacy (electrical performance) at 24
months

Key secondary endpoints

Decrease major complications

Statistical analysis methods

Kaplan-Meier, Fine-Gray competing risk model, Monte Carlo
methods

SAS version 9.4

Sample size

N=798, control N=2667

Follow-up period

12 to 24 months

Main background factors of
subjects

Male 58.8%, Mean age 75.9+£10.9, Afib 72.6%, HTN 78.6%

Results of primary endpoints

Freedom from major complication rate of 96.0% at 12 months

Results of key
endpoints

secondary

Risk of major complications for patients with Micra (N=726) was
48% lower than that for patients with transvenous systems
followed 12 months postimplant (hazard ratio 0.52)

Limitations of the study

Absence of randomized control group
Safety analysis was restricted to events meetings
Limited data on system revisions

Conclusions

Conclusion was that Micra TPS achieved long-term safety with 96%
freedom from major complications.
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HE 31. ZLE0EMMNEAEOHERICAV-XROENOD

El-Chami et al, 2018(21)

Study site

179 centers in 23 countries

Participant recruitment period

July 26, 2015 - March 2, 2018

Target population

All patients intended to be implanted with a market-approved
Micra device at participating centers were eligible.

Key exclusion criteria

N/A

Details of intervention

The device is implanted directly in the right ventricle through a
femoral vein. The device is fixated in the myocardium via 4 flexible

method . .
nitinol tines
Details of comparator N/A
Study design Prospective, nonrandomized, multicenter registry
Blinding method N/A

Primary endpoint

Access system- or procedure-related major complications through
12 months post-implantation

Key secondary endpoints

Electrical performance at implantation/prehospital discharge and
follow-up

Statistical analysis methods

Fine-Gray competing risk model, Fisher exact test, Kaplan-Meier
SAS version 9.4 or the R statistical package

Sample size

Micra IDE N=726, historic control N=2667, Micra PAR N=1817

Follow-up period

12 months to 24 months follow-up with required 9-year registry
follow-up period

Main background factors of
subjects

Male 60.5%, Afib 75.4%, HTN 68.3% (for N=2543 Micra IDE and
PAR)

Results of primary endpoints

Major complication rate 2.7% for 12 months (for transvenous
historic controls 7.6%); <30 days major complication rate was
1.98% in Micra PAR study. For Micra PAR study (7/2015 -
3/2018) major complication rate was 63% lower than transvenous
pacemakers (hazard ratio 0.37) and trended lower in the PAR than
in the IDE study (hazard ratio 0.71).

Results of key
endpoints

secondary

Mean pacing capture threshold was 0.6+0.55 V at 0.24 ms
(n=1661) at implantation and remained stable through 18 months
of follow-up (0.66+0.45 V) (n=202)

Limitations of the study

Prospective study comparing Micra TPS to historic controls using
dual chamber pacemakers

Excluded complications related to atrial lead

Comparison to implanted VVI pacemaker may have provided a
fairer assessment

Randomized controlled study would have allowed direct
comparison and better comparison between Micra TPS and
conventional pacemakers

Conclusions

This study concluded Micra PAR show major advantages for LP in
reducing complications associated with pocket and leads over
transvenous pacemakers. Low rates of infection and
dislodgements were seen.
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ElI-Chami et al, 2019(2%

Study site

N/A

Participant recruitment period

December 2013 - May 2015

Target population

Patients enrolled in the Micra investigational device exemption
(IDE)

study who had documented bacteremia or the diagnosis of
endocarditis

during follow-up were included in this analysis.

Key exclusion criteria

Exclusion criteria same as for Micra IDE study

Details of intervention
method

N/A

Details of comparator

No sepsis developing

Study design

Cohort study, IDE study

Blinding method

N/A

Primary endpoint

Development of sepsis

Key secondary endpoints

Infection related deaths

Statistical analysis methods

Mean and SD, t test, Fisher’s exact test
SAS version 9.4

Sample size

N=720 (N=16 developed sepsis, N=704 no sepsis)

Follow-up period

Minimum of 12 months

Main background factors of
subjects

Developed sepsis - Male 62.5%, mean age 71.9+11.7, Afib
81.3%, HTN 81.3%

No Sepsis — Male 58.9%, mean age 75.9+11.0, Afib 75.4%, HTN
78.4%

Results of primary endpoints

16 (2.2%) had documented 21 infections that occurred 4.8 + 4.5
months after implantation. Gram positive in 13 patients, gram
negative in 3.

Results of key
endpoints

secondary

Two deaths directly resulting from SIE occurred in this cohort of
patients with a Micra leadless pacemaker

Limitations of the study

Small humber of patients
Workup of bacteremia was left to the discretion of treating
physicians

Conclusions

Study concluded that in this small study the occurrence of
bacteremia and/or endocarditis did not appear to develop into
persistent bacteremia.
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Garg et al, 2020(>

Study site

Global network of hospitals, clinics, and clinicians

Participant recruitment period

2010 - 2018

Target population

All patients undergoing a Micra implantation attempt from
the Micra IDE study and Micra PAR study were included

Key exclusion criteria

Patients with existing pacemaker or cardioverter-defibrillator

Details of intervention

Implant success was.99% in each group, with no significant
difference in either mean procedure duration (35+31.8 minutes vs

method 33.6+£23.1 minutes; P=.28) or mean fluoroscopy duration (10+23
minutes vs 9.1+£14.5 minutes; P=.11)

Details of comparator N/A

Study design Prospective nonrandomized study

Blinding method N/A

Primary endpoint

Safety and All-cause mortality

Key secondary endpoints

Major complications

Statistical analysis methods

Fisher exact tests, Kaplan-Meier, Univariant Cox hazard models,
multivariant Cox model
SAS version 9.4 or R version 3.5.1

Sample size

N=2817 (Micra implant and N=546 precluded from conventional
PM, Micra implant N=2268 not precluded, single chamber TV-PM
N=515)

Follow-up period

9-year follow-up for Micra PAR is ongoing.

Main background factors of
subjects

Micra implant (precluded) - Male 59.4%, Age 71.6+14.3, BMI
28.4+6.7, AFib 66.4%, HTN 68.3%
Micra implant (not precluded) - Male 60.3%, Age 76.7£12.1, BMI
27.6%5.4, AFib 79.1%, HTN 70.1%

Results of primary endpoints

All-cause mortality for Micra precluded, Micra non-precluded and
Conventional PM at 12 postimplant were 20.9%, 7.8% 9.1%
respectively; at 24 months 30.9%, 14.5% 16.6% respectively; at
36 months 38.1%, 20.6%, 23.2% respectively.

Results of key
endpoints

secondary

In precluded Micra implant patients the acute complication rate
was 2.93% compared to non-precluded group 2.47% and total
major complications was 4.3% compared to non-precluded group
3.81%.

Limitations of the study

Based on ad hoc analysis of prospectively collected data
Implanting doctor had discretion to preclude patient

Baseline medications not covered

Ventricular pacing percentage data incomplete

Comparison the TV-PM not randomized

50% of patients in TV-PM historical cohort enrolled after implant,
could underestimate acute mortality rate within group

Conclusions

Conclusions are all cause mortality (acute and chronic) was higher
in Micra patients who were precluded from receiving a TV-PPM but
not in the non-precluded patients receiving a Micra implant.
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Palmisano, 2020(%)

Study site

Giovanni Panico Hospital, Italy

Participant recruitment
period

Feb 2016 - May 2020

Target population

Subjects undergoing single-chamber PM implantation for any
cause

Key exclusion criteria

Leadless PM implantation after extraction of conventional PM
or transvenous PM implantation after failed leadless PM
attempt

Details of intervention
method

Femoral vein catheter for implantation in septo-apical region
of RV or other position if not accessible for leadless PM.
Subclavian vein access positioned in right ventricular apical
septum or right ventricular apex for transvenous PM.

Details of comparator

Transvenous pacemaker

Study design

Prospective, cohort-matched, single center study

Blinding method

None

Primary endpoint

Intra and post-procedural findings

Key secondary endpoints

Quality of life, patient acceptance, complications

Statistical analysis methods

Mean +/- SD, Student’s t-test, Mann-Whitney U test,
analysis of variance, Fisher’s exact test, binary logistic
regression for propensity scores

Sample size

N = 243 (leadless 91, transvenous 152)

Follow-up period

Baseline, 1 week, 3 months, 6 months

Main background factors of
subjects

Mean age was 75.3 years for leadless and 80.6 years for
transvenous. Gender was 72% male for leadless and 86%
for transvenous.

Results of primary
endpoints

Leadless implantation of Micra was significantly longer than
transvenous, required more fluoroscopy and involved more
team members. No significant differences in electrical
parameters on implantation. Lower pain intensity for
leadless compared to transvenous (persisted at 1 hour, no
difference at 6 hours). Leadless had a lower rate of patients
requiring analgesics in postoperative period. Mobilization
was earlier for transvenous. Leadless had a shorter duration
of hospitalization.

Results of key secondary
endpoints

Leadless had a significantly higher quality of life as
measured by SF-36 compared to transvenous at 1 week, 3
weeks and 6 months. FPAS was higher in leadless than
transvenous (patient acceptance). Two transvenous
developed pocket hematoma within 24 hours, with one
requiring surgical drainage. No device related complications
were observed for leadless. One leadless and one
transvenous died in the follow-up.

Limitations of the study

Observational and non-random
Total population was relatively small
Duration was too short to assess long-term quality of life

Conclusions

L-PM implantation procedure is longer and requires more
team members and

longer postoperative immobilization than T-PM implantation.
Patients who undergo L-PM implantation have less intra- and
post-procedural pain and can be discharged earlier than
those who undergo T-PM implantation. On medium-term
follow-up, L-PM is associated with better QOL, on both
physical and mental health scales, and greater patient
acceptance than T-PM.
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< alive on stimulation therapy (initial device)

< alive on stimulation therapy (post device replacement)
< dead
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< index implantation
< complications subsequent to index or replacement procedures

< device replacement procedures
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permanent Afib —
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(ODD)  ~Index ™, TE Iy gl »" Death ) “
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N . 4 RN, - TNy Y~
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e T '
! Patients with complication stay 2 Patients with complication stay
one cycle in the complication one cycle in the complication
event state; state applicable to event state; state applicable to
patients on their first device patients on replacement device
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5. SMifER
5.1,

EX SN (ERANDRAMEMERBTRESN = ITREAZLDI0H ) DFER

BRMRS T (BOERAMRLZRELHT )
O ZA&/MESHT HRERFELTERELERT D)

5.1.1. EXZHOBHSER. BHOUR. BABRADHRL
E® 43. EXS5TOHER

ME (QALY) | #HHE (QALY) | BF (@) | ®HEA (M) I/%i"L(YF;
STl o R LA 3.671 0.214 2,418,890 505,306 2,364,658
L 850t R e 4 3.457 1,913,584
5.1.2. BESH

UT. —RuEuBRESMEERNBRESTOBREF LD,

(1) —RTBREST

EFRZQNGABIODVT—RERESTEERLIZ(KFK 44). ICER ~DEENHED
REM21/354—4(L HRQOL THoT=. B8 ADMIHWLTHEAED HRQOL [ZHNT
ENHNBENDDIE. EHERERICELAHE-OTHL, AN TRV -EHEREED
T—EDREMERIET H=OIC. KD TRVEN > -HREBRDOELAN -2 ER

LRAITRLz, ChoDER

HRICBVTIEK, APMICAVEERNALaYFA—)LT

—RELRLT, ERABEROAHERERNEN o=, TORE. ChoDFIA S
FWFhDT—2%ALTH ICER [E 500 FHUTELEST,

HE 44. I\SA—2DFEHEESTHRE

QALYs Costs (JPY)
¥ | b
HE | AR HeExiRE | Sl RE
BT HifiT Diff. i fir (TC- Diff. ICER
(TVv- | (TC- (TV-PM) PM)
PM) PM)
Base case 3.45 | 3.67 | 0.21 | 1,913,58 | 2,418,89 | 505,30 | 2,364,65
7 1 4 4 0 6 8
— R ITTRRBE T
Age 78 5.415 | 5.720 | 0.305 | 2,093,159 | 2,815,723 | 722,564 | 2,372,520
Age 80 4,727 | 5.000 | 0.273 | 2,018,174 | 2,662,707 | 644,503 | 2,362,986
100% female 4.158 | 4.405 | 0.247 | 1,950,422 | 2,518,750 | 568,328 | 2,305,570
100% male 2.901 | 3.089 | 0.188 | 1,884,405 | 2,339,970 | 455,385 | 2,426,124
Cohort mortality | 3.861 | 4.093 | 0.233 | 1,941,275 | 2,487,588 | 546,312 | 2,349,233
RR 1.67 (90% of
base case RR)
Cohort mortality | 3.389 | 3.599 | 0.211 | 1,909,492 | 2,408,326 | 498,834 | 2,369,743
RR 2.04 (110% of
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QALYs

Costs (JPY)

poyic]
Hitfr
(TV-
PM)

B i
A&
Befi
(TC-
PM)

Diff.

HE R R
{0}
(TV-PM)

GalPSE 353
i (TC-
PM)

Diff.

ICER

base case RR)

No survival
benefit
considered for
reduction in early
complications

3,457

3.654

0.197

1,913,584

2,417,981

504,396

2,559,460

Survival benefit
considered for
reduction of early
complications

50% of base case

3,457

3,662

0.205

1,913,584

2,418,436

504,851

2,458,118

Survival benefit
considered for
reduction of early
complications
150% of base
case

3.457

3.679

0.222

1,913,584

2,419,345

505,761

2,278,194

TC-PM
procedure-
related mortality
1% higher than
TV-PM
(exploratory
assumption)

3.457

3.571

0.114

1,913,584

2,400,800

487,216

4,278,210

QALY gain 50% of
base case

3.457

3.572

0.115

1,913,584

2,418,890

505,306

4,384,096

QALY gain 150%
of base case

3.457

3.769

0.312

1,913,584

2,418,890

505,306

1,618,932

TC-PM utility in
years 1 and
following 0.02
higher for TC-PM
than TV-PM

3.457

3.629

0.172

1,913,584

2,418,890

505,306

2,934,110

TC-PM utility in
years 1 and
following 0.01
higher for TC-PM
than TV-PM

3.457

3.588

0.131

1,913,584

2,418,890

505,306

3,864,831

Utility in years 1
and following
similar for TC-PM
and TV-PM

3.457

3.546

0.089

1,913,584

2,418,890

505,306

5,660,327

TC-PM utility in
years 1 and
following 0.06
higher for TC-PM
than TV-PM (50%
of the 6-month

gain)

3.457

3.795

0.338

1,913,584

2,418,890

505,306

1,494,500

30% of TV-PM
assumed higher-
reimbursed TV-
PM V as opposed

3.457

3.671

0.214

1,959,849

2,418,890

459,042

2,418,159
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QALYs

Costs (JPY)

Hitfr
(TV-
PM)

B i
A&
Befi
(TC-
PM)

Diff.

A Foliits]
fiir
(TV-PM)

GalPSE 353
i (TC-
PM)

Diff.

ICER

to TV-PM 1V

Median as
opposed to mean
costs of claims
data analysis

3.457

3.671

0.214

1,545,884

1,889,525

343,640

1,608,118

No procedure-
related and
complication-
related
temporary
disutility

3.459

3.672

0.213

1,913,584

2,418,890

505,306

2,375,524

No discounting of
costs and effects

3.732

3.959

0.227

1,926,510

2,453,384

526,874

2,321,243

4% discounting of
costs and effects

3.217

3.419

0.202

1,903,146

2,390,972

487,826

2,414,166

TC-PM battery
survival 18
months longer
than projected
(approx. same as
TV-PM)

3.457

3.671

0.214

1,913,584

2,340,135

426,550

1,995,761

AL TRV 2 T BRRBRBR OME b AV e ¥R

HR of 90-day TC-
PM vs. TV-PM AEs
0.49
(approximated
from Ngo,
202163 OR of
0.49 at 90 days)

3.457

3.666

0.209

1,913,584

2,422,238

508,654

2,429,376

No difference in
30-day
complications
(HR 1.0) between
TC-PM vs. TV-PM
AEs (per Piccini,
2021 dataG4)

3.457

3.654

0.197

1,913,584

2,431,810

518,226

2,629,817

TV-PM 1- and 36-
month AE rate
based on
Cantillon et al.
2017G5) (9.13%,
15.01% ; HR vs.
TV-PM base
case : 1.265;
2.295)

3.457

3.677

0.220

1,956,042

2,419,257

463,215

2,101,860

TV-PM 1- and 36-
month AE rate
based on
MOST(36)
(4.8%,7.5% ; HR
vs. base case
0.665 ; 1.055)

3.457

3.662

0.205

1,899,187

2,418,428

519,241

2,530,030

TV-PM 2- and 60-

3.457

3.686

0.229

1,985,534

2,419,747

434,213

1,893,248
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QALYs

Costs (JPY)

Hitfr
(TV-
PM)

B i
A&
Befi
(TC-
PM)

Diff.

HE R R
{0}
(TV-PM)

Gk £33
# (TC-
PM)

Diff.

ICER

month AE rate
based on
FOLLOWPACE
(12)(12.4%,19.7
% ; HR vs. base
case 1.62 ,2.85)

TV-PM  1-month
AE rate based on
Shakya et al.
201711 (2.5% ;
HR vs. base case
0.35)

3.457

3.654

0.197

1,883,172

2,417,992

534,820

2,711,023

TC-PM AE rate
based on 0.9%
AEs reported at
2.2 yrs. by Tjong
et al. 201867
(HR vs. base case
0.25)

3.457

3.677

0.220

1,913,584

2,407,657

494,073

2,244,122

(2) FERMBRE ST

INSA—BDAFHEEEFEEET H1=-0IZ 10,000 B Bootstrapped sample #&H1TL.
subsequent second-order Markov-Chain Monte Carlo simulations % 5,000 [El1T->
. BERANRTELOBMR (KK 45) LERAMRZBRMIR(RER 46)ZLUTICEEDT - &
EIZHI=oTOAFIE 4.2 HIZEREKL-, HEMRESITICHEWOTEHEXRZXMD ICER
500 A F/QALY &% 5mEEMEIX 70.9% Tho1=, HH. BTIZHT->TIL Stata/MP15
(Stata Corp LLC, College Station, TX), Microsoft Excel, and JMP 15 (SAS Institute,
Carey, NC)ZAL 1=,
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E% 45. EAMNKRTELOBHEH

JPY 20,000,000

JPY 15,000,000

puy

PY 10,000,000

JPY 5,000,000

Incremental Cost

JPY 0

(IPY 5,000,000)

R
Bk 0N
FEN el L

——"WTP JPY 10,000,000/QALY"

E® 46. ERAMRZTEHR

Incremental Effectiveness

——"WTP JPY 5,000,000/QALY" + PSA Data Points "Mean PSA ICER"

1008

T0%

50%

30%

20%

Probability of being cost-effective

10%

IPY 0

1BY 2,500,000

s Probability Cost Effective (3)

1PY 5,000,000 1PY 7,500,000 IPY 10,000,000

Willingness to Pay Threshold
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5.1.3. AT OR A D®E

AAHTIX Micra AV @ DDD #B#IRER—ZAA—HIZxT2ERAMNREZEEIZESNTS
#rLt=. Micra AV & DDD &R R—XA—HDED FHEAAOTIBDERERVEIZEH
FEDFEETOT7AIVIZEDE, —ATIEEDEICOVWTIEELNBLERELT .

BHHETOTFAILOEELIE Micra AV (& DDD ##IRER—ZAA—HELBL TR HHEDH
SHEENMEVEVSHEERU ARICHHIDIERNELLIRATHS. AHEDREREDEICH
WTRELRRREITREEL=EBEZONATREL AR EEARM) ATV FA—ILT—RED
EZTICRIE1ToT-. MEREL AR (& Micra AV Tld%< Micra VR 2/ RIZLEED TIE
HHD. MEBEEROESHETOI7MILIER—THY . RRBEICBVTLRHARICLSER
HEREL-FEEICTEREN I SNz, LET T — 2B R E 1K EHHEHREDHE
(X, REBERNMEN) T =L a3V ABELNEATOVEDREEICE W TIZ@EYI TIERLNEE RS
N8, LT —422AW . 8. REHITOWTEN T -2 THIEENH I EFEEIZR
SN TS, — AT ARICHONZERIILETNT—2BETV. KB TOBEKREEER
BRL7=,

Micra AV & DDD B IRER—ZAA—HETIEE R LEREREZFELELAD., Micra AV (2

ZEMEVSEMMERENDHEIIE, SHIZIXZDERANMEERIET 50D/ S5A—4(L
TNENRBELGLOEERLIZEVS R TASMIEIRBFERATRLZELLDOTH S,
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5.1.4 SEROHER

DEHEZEHLTOVELWR—RA—HBICDEETAVIBEDIE,

XREM
BEIRR—ZAA—DDBEBEEZRITHENEFTLLVESE
N DDD #Z§IRR—ZA—%
o8 %t BB . .
BEERDIZHENTIHIN112 R—ZA—H G)TaT7ILFr/(1IV E) ],
ICER MO E#1{E BEDODHE o BBENLELSE
O ZAEIEHALEFIFUF K500 FALT (750 FALT)
_ O 500 FA#R (750 FA#B)AMD 750 FALT (1125 AALT)
ICER OFRIE 9 e
o ~ |0 750 AA#E (1125 FA#)HAD 1000 FAUT (1500 FELU
EHhZEtENEER )
HRX[E

O 1000 ZA#E (1500 FH#E)
O MERARF(HHWNEEY) M OERALEL

DIOFER. DDD EFRBAR—ZAA—DZE LLBRMBELIGRIZHETS
ICER X 500 LT CHofzo Ttz ERBED T ORISR
HEZIETERGLL NIAERERGED RN LAN T DR A
TRHBEEZONSIENL, ICER DFIRT AHELARLELDIE
500 FAHUTEEZbNT=,

ZTDXSITHIBTL -
==

5.1.4. [ ABERDEH [ZUTIBEEDH]
B {08

5.1.5. i D5IE LI [BZRLUTHHEEDH]
ZEGL,

5.2. A2AHNEBRACEERBXESOESN [BRETHBEDH]
FZEiL,

5.3. X0t [BRETIEEDH]
ZEEL,
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