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OCT to ﬁptlmlze results of PCI in
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»  QOCT offers potential adﬁ*antages over angiography:

— To identify p[aqﬁe morphologies associated with worse prognosis 2 in ACS pts

Lipid-rich plague : Thrombus
60um i

FC
thickness
45 u

'Niccoli G et al. Eur Heart ). 2015:36:1377
Cardiovasc Interv. 2012;5:89-96,581-86.
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« OCT offers potential ady"antages over angiography :
- To assess pustprm‘:edural results

f::r"‘" Distal reference Mrnrmal lumen area Pfﬂ!lrﬂﬂl reference
Ly 2 :
9" |Area : 11.B3 mm? Area 7.06 mm? AJ'EE B.23 mm

']

Stent underexpansion Tissue prolapse
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# Background

o

&
=  OCT offers pote ntﬁ?advan’[ages over angiography:
— Toidenti @tﬁaque morphologies associated with worse prognosis *2in ACS pts

- To assg@s postprocedural results e
n Additfqﬁi informationyielded by OCT imaging during PCl impacts mgﬁ?;hysu:lan
decrs‘ﬁ:n making in two-thirds of cases . ﬁ@

,:‘Qr

Jﬁfemalns to be investigated whether the use of additional lntg?aventmns
A8 prcmpted by OCT findings will translate into a benefit in pr;gtﬂpeduralnutcame.

"E}
" |nthis setting, randomized data investigating the ut|||ty QEFQDCT over

angiography alone to guide PCl are lacking , specm::a,}:lﬂ,r in patients with NSTE-

af?

ACS. R
&
:59-67.“Porto | et al. Circ Cardiovasc Interv.

Niccoli G et al. Eur Heart 1. 2015;36:1377-1384 . *VergalloR et al. Am Heart I 201-'-1-&
2012;5.89-96,581-86.
C;EL

Wijns W et al. Eur Heart J. 2015;36:3346-3355. WaksmanR et al Eur Heart{@;IDlS 36:3356-3358. fawlaniNN et al. JACC Cardiovasc
Imaging. 2015;8:1306-1308. "'I.E:'
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#Aim of the Study

é\a
&
The DOCTORS Qbsf’udy aimed to evaluate :
&

~2r

5 whe’ga[ﬁer the use of OCT during PCl would provide useful C|II“IIQ£T

mEﬁ‘rmatlun beyond that obtained by angiography alone _é{f‘}

-G«%hether this information would modify physician demsgﬁn making
{:I..

and impact on the functional result of angioplasty ag@ssessed by

fractional flow reserve (FFR) measured after steqﬁ’mpla ntationin a
lesion responsible for NSTE-ACS. ﬁﬂ”
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ﬁﬁrtlupatlng Centers

* Conductedgéh 9 university and general (non-academic) hospitals in France

(1) niversity Hospital Jean Minjoz, Besancon, (Pr N. Meneveau) .ﬁ»

- .s{ University Hospital Gabriel Montpied, Clermont-Ferrand, (Pr P. M@‘treﬁ}

.-0:,52'
o
':;E-

{3} Institut Mutualiste Montsouris, Cardiology, Paris, (Dr C. Causshﬁ‘f
®

(4) University Hospital of Strasbourg, (Pr P. Olhmann) P
(5) Hospital Belfort-Montbeliard, (Dr Y. Lefrancois) ﬁa"’
(6) General Hospital, Cardiology, Chambéry, (Dr V. Desc.@‘f%s Genon)
(7) Hospital Pitie-Salpétriere, Paris, (Pr G Mnntalescgrt

(8) Centre Hospitalier Annecy-Genevois, (DrL. Baﬁee}

(9) University Hospital of Lille (Pr E. Van Bellg)ﬁ

o
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& Study Design

Study Design a‘«*‘ﬂb

* Randomjgéd, prospective, multicenter, open label trial (registeredon
thnicgb?’rfals.gav underthe identifier NCT01743274) &

S
u Peg.ﬁﬁrmed in 9 university and general (non-academic) hospitals g,ge‘]:ra nce
" @Edy design previously published (Am Heart J 2[]1-4;155:1?5-6&1?3:1.]
o~ &
& 3
rﬁﬁ Funding &

i
" The DOCTORS study was funded by the French gnver;}m"?'\ent’s national

hospital research program (Programme Hnspita[ieg,ae Recherche Clinique
2013). &

A

&
Ms
[ﬁﬁzne'.reau M et al. AmHeart) 2014,168:175-181.
3\
o
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& Patient Population

ﬁp

Inclusion Cl‘ltEl‘l%
= Patients Qged 18 10 80 years, admitted for ACS;

J Chesyﬁém at rest lastingfor = 10 min in the previous 72 hrs; _ﬁﬁ‘
. angfb 1 of the following two criteria: _é{a"?
"= (i) new ST segment depression =1 mm or transitory ST segmentsgfevatmn (<30
ﬁﬁﬂ' minutes) (21 mm) on = 2 contiguous leads of the ECG; | &
*E}%@ — or (ii) elevation (>upper limit of normal, ULN) of cardiac e&@ﬁrmes (CK-MB,
Troponinl or T); @*“’Q

= and presenting an indicationfor PCl with stent tmplantgtrnn of the target lesion

(single lesion on the culprit artery without diffuse drgﬁ’ase onthe same vessel)

considered to be responsible for the ACS. &ﬁ”‘tﬂ

E:.
»  and written informed consent. Gﬁ”
{?..
]

ﬁ'@
0
i
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Patient Population

&
xf-'-"{ﬁ

&

Exclusion criferia :
1;__

Left {ﬂ"am disease;

lggs@étent restenosis; &
T’resence of CABG; cardiogenicshock; 3°
Severely calcified or tortuous arteries; &
STEMI; @6@

2 1 other lesions considered angiographically mgnlflcangﬂ%r non-significant
diffuse disease located on the target vessel; ,{gl*"‘ﬁ

Severe renal insufficiency (eGFR <30 mL/min); {p";
Bacteremia or septicemia; e

Severe coagulation disorders; &

Pregnancy. &
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%’E'El
i .
& Study Endpoints
Primary endpoint: Hﬁ:}&
- Fractinnaf%ﬁw reserve (FFR) measured at the end of the procedure (average of 3
consecygive measures)

Secondary epdpoints: &
"'-..-
1. P cedural complications defined as occurrence of no reflow, cnrnnarﬁnerfnratmn

b‘ncctuswe dissection, spasm, or stent occlusion. ﬁ{ﬁ
.;;}‘2 Peri-procedural (type 4a) Ml as defined by the 37 Universal Defémﬂatmn of MI~.
1@& . ldentification of a threshold value for quantitative OCT findiggs that best predicts an
+ FFR value >0.90. &
Safety Endpoints: *‘43} )

1. Acute Kidney Injury (AKI) defined as an absolute maga‘*ease in serum creatinine of 20.5
mg/dL from baseline 2. &gﬁﬂ

2. Duration of the procedure; fluoroscopy t|m9ﬁﬁua ntity of contrast media used, and
radiation dose delivered. c-:{?"

Thygesen. EHI. 20%@%3:2551—255?. 2KDIGO. Kidney Int Suppl. 2012;2:1-138.
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%@ﬁ\ple Size Calculation

The sample sizeﬁs calculated based on the following assumptions:
= Avgrage FFR value after stent implantation of 0.92%

%ﬁ@gndard deviation of 0.0714* &g&'
&ﬁ? Under the hypothesis that the use of OCT would improve FFR b\f@@fﬁﬁ units
,@5’& = Alpharisk of 5% qﬁ"‘
ﬁ%ﬂ' = Betarisk of 10% -@{\6@6@
A = 115 patientsrequiredin each arm @ﬁ&

5
» To account for attrition, technical failures or Tmagegﬁsuhable for analysis,
an additional 5 patients were included in each gr;,d‘ﬁ?p
2

. . &
= Total: 240 patients (120 in each group) &
[.:-;."5
5
43
{:}1
*Pijls. NH et al. Circulation 2%@%&5:2950—5% Meneveau. Am Heart ] 2014;168:175-181.
O
&
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.@f Pts fulfilling the inclusion criteria |
& v

[ Randomization ]

|

OCT run before PCI - 3@1‘ - Choice of stent length and diameter

- quantna‘hye OcT meagﬁ‘res hased on qUEﬂtttEtWE' OCT measures PCI EUIdEd b? :ﬂé{ﬂ-fﬂSCDp‘,"

_p|aque mn.rp.hulu presence of + = "hﬂ"a [ﬂ'hihiﬁtﬂri. thrﬂmbﬁtﬂm‘f, or alone, perfﬂrrrxﬁ before and

thrombus or calci#tations rotational atherectomy considered in case after Btegﬁmplantaiiﬂn
&ai of thrombus or calcifications according@8 standard of care

£ P
(oct run‘fﬁter stent implantation : 3 - Additional balloon overdilation to be @5@ ) \
- qua@'{"ative OCT measures

performed if stent underexpansion®
> - Additional stent implantation(s) to be
performed if incomplete lesion coverage. &

- presence of thrombus, edge dissection,
lapse, optimal lesion coverage, stent
kmalapp&;i‘liﬂn or underexpansion.

kﬁFinal FFR measurements**

y - Management of malapposition & Edged}-@
4 dissection at operator’s discretion. taf;‘ﬁ
Several OCT runs could be performed. The run @aﬂ

with a satisfactory result considered as the final run. o

v *Stent under-expansion was defited as a ratio ofin- “once the operator considers the

stent MLA to reference lu merj@ﬁa =B0%. result of PCI to be optimal
[ Final FFR measurements®* ] o
d
@

A
Q"\
gt
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NSTE-ACS pattents referred for Angiography = PCl

in 9 genters (n=1935 over 28 months )
& |
Angmgﬁpﬁhy identifyingthe ACS lesion suitable for PCI

.;;v , Inclusion criteria not met, or
&
P " exclusion criteria present: n=1695

@fﬁ Randomized in the DOCTORS trial: n=240

52 ¥ &
5,59 Angiography + PClguidedby &
@f@ OCT-guided PCI: n=120 angiography alone: n= 332@
Q..
&
@ v _ &‘9{\
rg}ﬂ" PCl optimization if needed &
o @&Q
Primary Endpoint: Fractional Flow Reserve pﬂigﬁiFEI
b & ¥
Secondary/Safety Endp::uints&_ﬂ”?
Periprocedural Complications, type 4a Ml am\@’”a::ute kidney injury
&
@C‘J
m“ﬁ
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Variable ﬁgb"&@ Overall (N=240) Angio-guided OCT-guided P value
4_,;:‘:9 group (n=120) group (n=120)
Age, years eaeb’é 60.51t11.4 60.21t11.3 60.81t11.5 _é@ﬁ.?z
Male se;fﬂﬁf’% 186 (77.5%) 91 (75.8%) a5 {?9.2%}@@"’} 0.53
niatigtf:’mellitus 45 (18.8%) 19 (15.8%) 26 {z:@ﬁ 0.25
Hﬂ?ﬁer:hnlesternlemia 115 (47.9%) 56 (46.7%) ?&ﬁg.z%] 0.70
’vaertensiun 117 (48.8%) 50 (41.7%) ﬁaﬁﬁ\? (55.8%) 0.03
Troponin, pg/L 0.79 [0.2; 2.5] 1.1[0.2;4.1] & | 0.54[0.2;1.7] 0.33
Vessels diseased (1/2/3) 166/54/20 33;24@5’“ 78/30/12 0.28
IRA (RCA/LCX/LAD) 70/54/116 3%2'@?50 38/26/56 0.63
)

@
Merﬁé‘veau N et al. Circulation 2016 Sep 27; 134 (13); 506-17.
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E&.}} 0.92%0.05 0.94%0.04
*-..?} T =0
IDQ.,_'_-,.
g ¢
m'p_, .;;ﬁp
&C_E* 0.9 — o
o o {.z_.
@ 3 : p = 0.005 of
& g &
o ;
2@ £ ﬁa@b
® E 0.8 &
3>
0.8 q;a"’
= &

...,5:."'
Angiography-guided group D%I&%uided group
A

{:}1
&
@
Merﬁéveau N et al. Circulation 2016 Sep 27; 134 (13); 506-17.
- w® ®B = > ¥ 00w sTsY Oy
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Number of Patients with post-PClI FFR > 0.90
#\El
120 - ﬁ"f Relative difference : + 22%
" & 99 (82.5%)
£ 10Qe
g © 77 (64.2%)

3
co
o

i
& 260
& 2 p = 0.0001
9 £ 40
s Z
20 -
&
&
Angiography-guided group OET-guided group
ﬁ:ﬁﬂ
cﬁ‘?‘dj

@
Merﬁa\.‘eau N et al. Circulation 2016 Sep 27; 134 (13); 506-17.
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Iﬁact of pre-PCl OCT

Variable ﬂb\.;,‘ipﬁv Angio-guided group OCT-guided group P value
ﬁ}ﬁ' (n=120) (n=120)
Presence n'lzgl;hrnmhus 56 (47%)* 83 (69%)T HQL‘?DD[M
Presenc\fﬁf calcifications 11 (9%)* 55 (45.8%)T & < 0.0001
Flaaﬂe rupture - 44/88 {5[}%]1' & -
ﬁﬁld-rlch plaque/fibrous plagque - 92/28 {??%ﬁ%}* -
| Procedural strategy E&cﬁ}
- Aspiration thrombectomy 4 (3.3%) ,{‘@2"‘?2 (1.7%) 0.41
- GP l1b/1lla inhibitors 43 (35.8%) 64 (53.3%) 0.007
- Stent length, mm 17.35.5 &é‘?‘“ 17.9%5.6 0.44
- Stent diameter, mm 3.11L0. 419"“‘? 3.111+0.41 0.94
&

*by visual assessment. tas visualized by OCT.

@
Merﬁéveau N et al. Circulation 2016 Sep 27; 134 (13); 506-17.
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Treat@a@@nt prior to and during PClI

o
Pre-Procedure @f-ﬁ Angio-guided OCT-guided P value
g’
o group (n=120) group (n=120) ‘51\.515'
»}:h.
Loading dgﬁgnf P2Y12 inhibitor 92 (77%) 97 (81%) @a‘?"‘h 0.43
& d
I.nadi.mﬁ dose of aspirin 91 (76%) 95 {?QZEE'{% 0.54
P Ll
@‘i%cnagulant during PCI 3
A wy ¥
' &
% a Unfractionated heparin 111 (92.5%) E_}.ﬁlz (93%)
e
<G
- Enoxaparin 6 (5%) e 5 (4.5%) 0.55
- Bivalirudin 3 {E.E%Dy 3 (2.5%)
e
Periprocedural GP llb/llla inhibitor 43@@‘5%] 63 (53%) 0.007
C‘I‘g;
,.;x@
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Im»ﬁact of post-PCl OCT

&:jP Angio-guided group OCT-guided group P value
ﬁﬁﬂb (N=120) (N=120)
Stent malapggﬁtinn — 38 (32.0%)T s
Stent urlge expansion 13 (10.8%)* 50 (42%)7F g@%mm
Tlssug:prntrusmn — 95 (79%)T qﬁiﬁ --
Lﬁbmplete lesion coverage 20 (17%)* 24 {ED%}B@ 0.51
,Eﬁlzdge dissection 5 (4%)* 45 {33@%}# <0.0001
Procedural optimization 27 (22.5%) ,ﬁf‘) (50%) <(0.0001
- Post-stent overdilation 15 (12.5%) -ﬁ“& 52 (43%) <(0.0001
- Additional stenting 22 (17.5%) &éf; 32 (27%) 0.09
- Total stent length, mm 20.4£9.0 Q‘jﬁ 21.9+9.3 0.17
&

*by visual assessment. Tas visualized by OCT. ©
Merﬁéveau N et al. Circulation 2016 Sep 27; 134 (13); 506-17.
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Variable {,:1#\

Angio-guided
group (n=120)

OCT-guided P value

group (n=120)

Quantitativefoﬂﬁhings Pre-Procedure

= ‘}_E'
Referenc%qﬂ?ameter, mm 2.8810.39 2.811+0.41 (@‘1318
7 .
~ &
MLD;hﬁﬁn 0.87+0.29 0.81+0.30 §° 012
L
i:rlifi‘i%eter stenosis, % 69.319.4 F’1.3:|:EI.?%\.225q 0.12
5 &
o [ Lesion length, mm 13.516.0 13.736.4 0.80
3
> Quantitative Findings Post-Procedure ﬁ.ﬁ?‘”
Reference diameter, mm 3.16x0.37 Pﬂjf‘ 3.131+0.41 0.48
L
MLD, mm z.gﬂin.aéﬁ’ 2.8940.40 0.82
Diameter stenosis, % B.}':I:geﬁ 7.0t4.3 0.01
o
@c;?ﬁ
o

"'LE:'
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Variable @r_ﬁ‘f Pre-Stenting | Immediately Post-OCT P value®
A ¢ post-stenting | optimization 8%
Refer%nﬁiameten mm 2.9240.53 3.1010.45 3.1110.48 ﬁ'fb;?
MLB, mm 1.214£0.33 | 2.79+0.46 | 2.84+0.43 & 0.001
Qﬁ;meter stenosis, % 58.41+10.9 9.5+6.1 8.4% 3.363}’ <(0.0001
Reference area, mm? 7.0£2.23 7.6212.42 ?.?Edﬁﬁﬁ 0.10
MLA, mm? 1.2810.71 5.9912.11 Qdﬂgtl.gg <0.0001
Area stenosis, % 81.11+9.82 21.11+12.4 ﬁéﬁ;lf:.gzt?& <(0.0001
b
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impact of post-PCl OCT

% Diameteg'stenosis by QCA Stent expansion as assessed by OCT
&'-'i.'fl

o 100 =1 =

- B h*-
%, "5 @af‘aé @
Ei _h&@ E | E&_
I O c = o
0 B o 80 ! v I ‘Er{h
o 48 e | 6@‘?
i mqﬁ“ 8.7%6.3% ] & s
B o % - 84.1+7.3%
£, 7.0+4.3% ot p <9.0001
g - g 70 ma? red t-test)
i 4 i
E: 10 !—; 1 v < agga
c p=001 [+ ?Eﬂ.@tlz.-ﬂ%
- pr— 60 &

0 - = ﬁzar.-, individual difference, 4.2% (95%Cl 2.2-6.2),
ﬁjﬂ
" 3 Al
Angio-guided group OCT-guided group {E_{}‘ Post PCI Post optimization
<

@
Merﬁéveau N et al. Circulation 2016 Sep 27; 134 (13); 506-17.
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AUC 95%Cl Youden ind::l_;&ﬁﬁ}q&e Spe

criterign” (%) (%)

MLA 0.79[0.71; 0.86] >5. %ﬁ’nm 91.3 | 60.2
Stent expansion | 0.77 [0.69; 0.84] %‘5 4% 83.7 | 65.2
MLD 0.72 [0.63; 0. ED]Q@ :rl 73 mm 65.2 | 73.5
Diam. Stenosis | 0.69 [0.60; D‘:ﬁ] =11.5 % 39.1 | 94.9

20 40 G0 20 100 g}a
100-Specificity o
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Secogﬁ@a ry and safety outcomes

i

Variable ﬁ'ﬂﬁé} Angio-guided group | OCT-guided group | P value
ﬁfﬁ# (n=120) (n=120) &
Type 4$ﬁﬁrncardial infarction 40 (33%) 48 (40%) @a‘f 0.28
Fr;q&‘sé{i;ural complications 7 (5.8%) 7 {E.B%jﬁ@ﬁﬁ; 1
o :ﬁfr:ute kidney injury 2 (1.6%) 2 {I.E\q%ﬁw 1
’E}qﬁ Procedural duration, minutes 36 [25;50] 5&.‘?‘3};; 77] <(0.0001
Fluoroscopy time, minutes 9 [6;13] Aﬁ,fiz.? [8.5;17] 0.001
Contrast medium, mL 120 [90; 160] FEF@;F 190 [140; 250] <0.0001
Radiation, cGy/cm? 3985 [2585: Etmﬁ? 5648 [3397:9810] | <0.0001

Average numberof OCTruns=3.8%1.4 &

@
Merﬁéveau N et al. Circulation 2016 Sep 27; 134 (13); 506-17.
- w® ®B = > ¥ 00w sTsY Oy
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Clinig@a“fmoutcomes at 6 months

'::-::'1
Variable ﬂbﬁ‘ Angio-guided group | OCT-guided group | Pvalue
@‘ﬁ (n=119%) (n=120)
& .
A,
Death Lgﬁmra any cause 0 1 (0.8%) .32
&2
T
My)é‘cardlal infarction 1 (0.8%)T 1 (0.8%)7 @iﬁ 1
&y
C?"‘\Stent thrombosis 0 0 rp@ég
@ >
,@“ﬂ‘ Target vessel revascularization 1 (0.8%) 2 Léﬁ%%] 0.57
L
&
>1 of the above 2 (1.6%) 03 (2.5%) 0.66
=
&
* One pt lost to FUP (death registries indicated the pts woah still alive at study cut-off date)
T Both unrelated to target vessel ﬂﬁf:
{:}1
C;E'*

@
Merﬁé‘veau N et al. Circulation 2016 Sep 27; 134 (13); 506-17.
- w® ®B = > ¥ 00w sTsY Oy
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& Discussion

" The findings of tt@@ DOCTORS study suggest that there may be a role for OCT
on top of ﬂungﬁbscnpy for the guidance of PCl in ACS.

" Pre-PCI DCE’run did not appear to impact on procedural strategy, with the

except}%ﬁ"nf greater use of GP lIb/lllainhibitors. @*&
u C-::mugfrselw_.»; the post-PCl prompted a change in pracedurafstrategﬂa’r haH’ of
thgcfpts in the OCT-guided group. &

®
. @E:Phetherthe improvement obtained in FFR will translate into glinical benefit
4% remains to be determined. Nevertheless, the proportion c:f
FFR 2 0.90 was increased by 22% in the DCT-gmded grcuap

" |nview of the study design, it is likely that there is pngenha[ to reduce the
number of OCT runs and consequently the f[unrnsgﬁpyhme and volume of
contrast medium. &

s with post-PCl
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~ Conclusion

" DOCTORS is the JEFﬁDZ trial to investigate the use of OCT on top of

angiogra ph;gﬁaa nce during PCl in patients with ACS.
= OCT prnwd useful information beyond that obtained by angiogra phya[ﬂne

" The DC}Fﬂndlngs impacted directly on physician decision-making, Ieacidi‘:g toa
changé in procedural strategy in half of cases, and was associated wﬁh higher
FFgﬂ at the end of the procedurethan PCl guided by 1’|u-:::ur:::~s::c::-p:n,er @T‘-::-ne

u ‘é’htmmpmuementwasdrwen main l'-,fb\_.r'ophmlzatmnDfsten\;@@xpansmn

,Efi The benefit was obtained at the cost of a longer prucedugﬁwwh higher
fluoroscopytime and more contrast medium, but wthgﬂt anincrease in peri-
procedural Ml or kidney dysfunction. &

" Additional prospective studies with clinical endpeﬁgﬁts are required before
considering incorporating OCT guidance for symda rd use in patients with ACS.
c;a~
o
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@%herence Tomography to Optimize Results

of Percutaneous Coronary Intervention in Patients

WM Non-ST-Elevation Acute Coronary Syndrome
Hbsults of the Multicenter, Randomized DOCTORS Study (Does Optical

éﬁ; Coherence Tomography Optimize Results of Stenting)

& . b i A
3 Editorial, see p 918

,.-,\.;:.‘:"EJ BACKGROUND: No randomized study has investigated the value of optical
coherence tomography (OCT) in optimizing the results of percutaneous

coronary intervention [PCI) for non-ST-segment elevation acute coronary
& syndromes,

. METHODS: We conducted a multicenter, randomized study smoling 240
rE} patients with non-5T-segment elevation acute coronary syndromes to
compare QCT-guided PCI (use of OCT pre- and postPCl; OCT-guided group)
o Muoroscopy-guided PO {angiography-guided group). The primary end
point was the functional result of PCl assessed by the measwre of post
PCl fractional flow reserve. Secondary end points included procedural
complications and type 4a periprocedural myocardial infarction. Safety was
assessed by the rate of acute kidney mjury.

RESULTS: OCT use led to a change in procedural strategy in 50% of the
patients in the OCT-guided group. The primary end point was improved in
OCT-guided group, with a sigreficantly higher fractonal flow reserve valug
(0. Qd 1i.‘1 O versus 0.92:0.05, P-ﬁ DEIE] compared with the anmﬁy
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