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1° indicates primary; 2°, secondary; ACC, American College of Cardiology; AF, atrial fibrillation; AHA, American Heart Association; AKI, acute kidney injury; AMI, acute myocardial infarction; AP, antibiotic prophylaxis; AS, aortic stenosis; ASA, acetylsalicylic
acid; AR, aortic regurgitation; AV, aortic valve; AVA, aortic valve area; AVR, aortic valve replacement; BHV, bioprosthetic heart valve; BPVT, bioprosthetic valve thrombosis; CABG, coronary artery bypass graft; CAD, coronary artery disease; Cl, confidence
interval; CT, computed tomography; CTA, computed tomography angiography; CV, cardiovascular; DAPT, dual antiplatelet therapy; dx, diagnosis; EF, ejection fraction; ERO, effective regurgitant orifice; heart failure; HR, hazard ratio; HF, FDA, U.S. Food
and Drug Administration; HTN, hypertension; Hx, history; IE, infective endocarditis; INR, international normalized ratio; IV, intravenous; LV, left ventricular; LVEF, left ventricular ejection fraction; LVESD, left ventricular end-systolic dimension; MAPE, major
adverse prosthesis-related events; MCV, Medtronic CoreValve; MDCT, multidetector computed tomography; MHV, mechanical heart valve; MI, myocardial infarction; MR, mitral regurgitation; MS, mitral stenosis; MV, mitral valve; MVR, mitral valve repair;
N/A, not available; NICE, National Institute for Health and Care Excellence; NVE, native valve endocarditis; NYHA, New York Heart Association; NS, nonsignificant; NSAID, nonsteroidal anti-inflammatory drug; NOAC, novel anticoagulant; OR, odds ratio;
AP, mean transaortic pressure gradient; PAP, pulmonary artery pressure; pt, patient; PVL, paravalvular leak; PVR, paravalvular regurgitation; PVT, pulmonary valve thrombosis; RCT, randomized controlled trial; RR, relative risk; Rx, prescription; QoL,
quality of life; SAVR, surgical aortic valve replacement; SMR, secondary mitral regurgitation; SPAF, Stroke Prevention in Atrial Fibrillation; STS, Society of Thoracic Surgeons; TAVR, transcatheter aortic valve replacement; TEE, transesophageal
echocardiography; THV, transcatheter heart valve; TIA, transient ischemic attack; TTE, transthoracic echocardiography; VARC, Valvular Academic Research Consortium; VIV: valve-in-valve; VHD, valvular heart disease; VKA, vitamin K antagonist Vmax;
and aortic valve maximum velocity.
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Data Supplement 1. Nonrandomized Trials, Observational Studies, and/or Registries of IE (Section 2.4)

Study Acronym:;
Author;
Year Published

Study Type/Design;
Study Size (N)

Patient Population

Primary Endpoint and Results
(p values; OR or RR; & 95% CI)

Summary/Conclusion
Comment(s)

Mackie AS, et al.,
2016

(1)

26868840

Study type: Retrospective

Size: n=9,431 pts with IE
hospitalizations

Inclusion criteria: 1E Hospitalizations

Exclusion criteria: N/A

1° endpoint: Incidence of |E of hospitalizations per 10 million

Results: There was no difference in the rates of hospitalization
for IE before and after publication of the revised
recommendations

o This retrospective study examined the incidence
of IE hospitalizations before and after the 2007
AHA prophylaxis guidelines publication

o The rate of IE hospitalizations increased
before/after implementation

® 2007 AHA recommendations had no impact on
incidence rates of hospitalization for IE

Dayer MJ, etal.,
2015

(2)

25467569

Study type: Retrospective
secular trend study: relationship
AP vs. none on IE incidence

Size: Cases reported per 10
million people per mo

Inclusion criteria:
Single dose IE prophylaxis all pts w/lE dx

Exclusion criteria: N/A

1° endpoint: IE dx at discharge/death and number of Rxs of IE
prophylaxis

Results:
e Decrease IE Prophylaxis;
e Increase IE incidence

o AP has fallen and incidence of IE has increased
since 2008 NICE guidelines

Glenny AM, et al.,
2013

(3)

24108511

Study type: Meta-analysis

Size: Only 1 study met criteria
for inclusion

Inclusion criteria: RCT, cohort, case control

Exclusion criteria: Guidelines, editorial
discussion

1° endpoint: Development of IE, mortality

Results: Only 1 study met criteria

e There remains no evidence to determine
whether AP is effective or ineffective

Sherman-Weber S, et al.,
2004

(4)

Study type: Retrospective
literature review

Inclusion criteria: Single-center heart
transplant hospitalization with |E

1° endpoint: N/A

Results: Between 1993-Feb. 2004, 10 pts had endocarditis

o Endocarditis is substantially more common in
heart transplant recipients than in general
populations. Central venous catheter access and

15762934 Size: n=659 pts Exclusion criteria: N/A multiple endomyocardial biopsies appear to
predispose to infection

Gillinov AM, et al., Study type: Retrospective Inclusion criteria: 22 pts with endocarditis of a | 1° endpoint: N/A N/A

2002 review previously repaired MV

(5) Results: 15 had repeat MV operations; 7 were treated with

12078774 Size: n=22 pts Exclusion criteria: N/A antibiotics

Karavas AN, et al., Study type: Retrospective Inclusion criteria: MV repairs at a single 1° endpoint: Endocarditis (non-recurrent) of previously N/A

2002 review of MV repairs institution repaired MV
(6)
12358402 Size: n=1,275 pts Exclusion criteria: N/A Results: 9 of 1,275 pts developed endocarditis after MV repair:
all required excision of the annuloplasty ring
Duval X, et al., Study type: Survey Inclusion criteria: Pts 25-85y of age; French 1° endpoint: e A large no. of pts would need prophylaxis to

© 2017 by the American Heart Association, Inc. and the American College of Cardiology Foundation.
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2006

(7)
16705565

Size: n=2,805 pts

adults with predisposing cardiac conditions,
antibiotics prophylaxis eligible

Exclusion criteria:

N/A

N/A

Results:

e The results were extrapolated to general French population.

e Risk of developing IE in unprotected procedure:

e 1in 10,700 for prosthetic valve predisposing cardiac conditions
and 1 in 54,300 for native valve predisposing cardiac
conditions

e Risk of developing IE in protected procedures:

e 1in 150,000

avoid 1 case of IE

o The results cannot be generalized to general
population

Strom BL, et al.,
1998

(8)

9841581

Study type: Observational case
control

Size: n=273 cases (238 native
valve infections, 35 prosthetic
valve infections)

Inclusion criteria: Subjects with community

acquired IE discharged within 3 mo and matched
community residents

Exclusion criteria:

IE due to IV drug abuse, <18 y of age, hospital

1° endpoint: N/A

Results:

o Dental treatment not more common in cases compared to
controls (adjusted OR: 0.8, 95% CI: 0.4-1-5)

o Cases with Hx of MV prolapse OR: 19.4; congenital heart

acquired IE

disease OR: 6.7, valvular surgery OR: 74.6, rheumatic fever OR:
13.4; heart murmur OR: 4.2

o Prophylaxis dental therapy was significantly low (p=0.03) in
cases with cardiac lesions as compared to controls.

o Cardiac valvular abnormalities associated with
IE more than the dental treatment

Data Supplement 2. RCTs for IE (Section 2.4)

Study Acronym; Aim of Study; . . Endpoint Results Relevant 2° Endpoint (if any);
Author; Study Type; Patient Population Sst:judc}/ylgfgg::;?gr(g#%:tlgxz)/ (Absolute Event Rates, Study Limitations;
Year Published Study Size (N) p values; OR or RR; & 95% ClI) Adverse Events
Mouget FK, et al., Aim: To assess the impact Inclusion criteria: 2008 cohort urgent care Intervention: 1° endpoint: Bacteremia o Given frequency of IE causing
2015 of AP on bacteremia presentation for tooth extraction. e Tooth brushing (n=98 pts) bacteremia during a tooth brushing;
) _ . . * Single tooth extraction with AP 32% brushing recommend RCT to determine efficacy of
25758845 Study type: Double-blind, Exclusion criteria: <10 teeth antibiotic use (n=96 pts) 33% amoxicillin prophylaxis for dental procedure;
randomized, placebo- within 2 wk. Need for AP based on practice Comparator: Single tooth extraction | 60% placebo recommend good dental hygiene.
controlled guidelines active viral disease. with placebo
Immunocompromised, poorly-controlled
Size: n=290 pts systemic disease penicillin allergy, fever,
cellulitis, chewing/tooth brushing within 1 h.
Lockhart PB, etal., | Aim: To compare the Inclusion criteria: Intervention: 1° endpoint: e The results cannot be generalized to
2008 incidence, duration, type and | Subjects in need for tooth extraction e Tooth brushing group (98) « 32/98 bacterial species identified cause general public
(10) extent of endocarditis related e Extraction with amoxiillin group IE. e Tooth brushing and single tooth-
1851739 bacteremia and to determine | Exclusion criteria: (96) o Cumulative incidence from 6 blood draws | extractions seem to be similar in terms of

© 2017 by the American Heart Association, Inc. and the American College of Cardiology Foundation.
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the impact of AP on single
tooth extraction.

Study type:
RCT

Size: n=290 pts

Use of systematic antibiotics within previous 2
wk; on AP; active viral disease;
immunocompromised; systemic disease with
bad prognosis; Hx of penicillin allergy; 100.5°F
temp; facial cellulitis; and handling of the gingival
tissues within 1 h before the study.

(96)

o Extraction with Placebo group

{tooth brushing: 23%, extraction-amoxicillin:

33% and extraction-placebo: 60%;
p<0.0001}

o Amoxicillin resulted in decrease of
positive cultures (p<0.05)

1° Safety endpoint (if relevant): N/A

at risk individuals for I1E

Data Supplement 3. RCTs Comparing Anticoagulation for AF in Patients With VHD (Section 2.4.3)

Avezum A, et al.,
2015

warfarin in pts with VHD

e Pts with VHD, including AS, AR, mild MS, MR,
tricuspid stenosis, tricuspid regurgitation, valve

Comparator: Warfarin

1° endpoint:
Stroke or systemic embolism

Study Acronym; Aim of Study; . . Endpoint Results Relevant 2° Endpoint (if any);
Author; Study Type; Patient Population Ssttjudg lgt;:/egrté?gr(ép?t'ieemtz)/ (Absolute Event Rates, Study Limitations;
Year Published Study Size (N) y P P p values; OR or RR; & 95% ClI) Adverse Events
ARISTOTLE Aim: Apixaban vs. Inclusion criteria: Intervention: Apixaban

o VHD pts in this subgroup of Aristotle
(n=4,808) were older, more prior Ml
and bleeding; and higher CHADS2

Breithardt G, et al.,
2014

(12)

25148838

pts with VHD in ROCKET-
AF Rivaroxaban vs.
Warfarin

Study type: Sub-analysis
of prospective,

multicenter, randomized

Size: n=2,003 pts
(14.1%) had VHD

Nonvalvular AF (with no MS, no heart valve
prosthesis, and no valvular disease requiring
surgery)

Exclusion criteria:

e Hemodynamically significant mitral valve
stenosis.

o Prosthetic heart valve

e Annuloplasty with or without prosthetic ring

e Planned invasive procedure with potential for
uncontrolled bleeding

Comparator; Warfarin

1° endpoint:

Composite of all stroke (both ischaemic
and haemorrhagic) and systemic
embolism

Safety endpoint:
Major or non-major bleeding or

intracranial hemorrhage

(12) Study type: Sub-analysis | repair, or bioprosthetic valve Safety endpoint: scores
26106009 of prospective, replacement Major bleeding as defined by the o Pts with VHD experienced similar
multicenter, randomized International Society on Thrombosis and benefit with anticoagulation
Exclusion criteria: Haemostasis ¢ Apixaban was associated with less
Size: n=4,808 pts o Clinically significant MS bleeding
(26.4%) had a Hx of VHD | e Indications for oral anticoagulation other than
(all types of VHD, except | AF
severe MS) e Planned use of concomitant high-dose ASA
(>165 mg/d) or DAPT
ROCKET AF Aim: Assess outcomes of | Inclusion criteria: Intervention: Rivaroxaban

e Risk of stroke is similar to pts without
VHD

o Efficacy of rivaroxaban vs. warfarin was
similar in pts with and without significant
valvular disease

© 2017 by the American Heart Association, Inc. and the American College of Cardiology Foundation.
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NASPEAF Aim: To evaluate the Inclusion criteria: Intervention: The high-risk group pts 1° endpoint: e The combination of antiplatelet and
Perez-Gomez F, et | safety and efficacy of Pts with chronic or documented paroxysmal AF either had anticoagulation e Composite of anticoagulation therapy significantly
al., combining antiplatelet and (acenocoumarol) with a target INR of 2- | vascular death, TIA, and nonfatal stroke | decreased vascular events compared to
2004 moderate intensity Exclusion criteria: 3 or the combination therapy with a or systemic embolism, (whichever event | anticoagulation only and was safe in AF
(13) anticoagulation therapy in | e Low-risk pts according to SPAF Il stratification | target INR of 1.4-2.4. came first) pts
15489085 pts with AF e Pts <60 y of age
e Mechanical Comparator: e 1° outcome was lower in the combined
Study type: Multicenter valve prosthesis, The intermediate-risk group had 3 arms; | therapy than in the anticoagulant arm in
RCT e Stroke in the previous 6 mo oral anticoagulation (acenocoumarol ) both the intermediate (HR: 0.33; 95% ClI:
e Serum creatinine over 3 mg/dl, to a target INR of 2-3; 0.12-0.91; p=0.02) and the high-risk
Size: n=1,209 pts, 13 e Alcoholism or drug addiction, triflusal 600 mg daily, or a combination | group (HR: 0.51; 95% CI: 0.27-0.96;
hospitals e Severe uncontrolled HTN of both with a target p=0.03).
o Diffuse arteriosclerosis, INR of 1.25-2.
o Indication for NSAIDs or Safety endpoint: N/A
indication/contraindication for antiplatelet or
anticoagulant therapy
RE-LY Sub- Aim: Compare Inclusion criteria: VHD and AF Intervention: Warfarin 1° endpoint: The presence of VHD did | e The baseline characteristics of pts with
analysis pts with and without any not influence comparison of dabigatran at | VHD reflected a higher CV risk than
Ezekowitz, et al valve disease and to Exclusion criteria: Comparator: Dabigatran either dose with warfarin in terms of those of pts without VHD
2016 compare warfarin or Prosthetic heart valves, significant MS, and VHD stroke or systemic embolism, major
(14) dabigatran requiring intervention bleed, death, or intracranial hemorrhage.
27496855
Study type: Post hoc
analysis
Size: n=3,950 pts with
any VHD

© 2017 by the American Heart Association, Inc. and the American College of Cardiology Foundation.
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Data Supplement 4. Nonrandomized Trials, Observational Studies, and/or Registries of Anticoagulation for AF in Patients With VHD (Section 2.4.3)

StUdX At\ﬁropym, Study Type/Design; Patient Pobulai Primary Endpoint and Results Summary/Conclusion
uthor, Study Size atient Fopulation (p values; OR or RR; & 95% CI) Comment(s)
Year Published
Noseworthy PA, et | Study type: Retrospective Inclusion criteria: Pts with VHD and | 1° endpoint: N/A e Combining rheumatic and nonrheumatic MS, NOACs
al., analysis of administrative claims | AF trended toward lower risk of stroke (HR: 0.52 95% Cl:
2016 data to compare effectiveness Results: N/A 0.15-1.81, p=0.31) and major bleeding (HR: 0.77 95% ClI:
(15) and safety of NOACs with Exclusion criteria: /A 0.41-1.43, p=0.40),
26896618 warfarin in pts with AF and VHD e Pts with AS or AR or MR both stroke or systemic embolism
and major bleeding were significantly lower in NOACs
%: n=20,158 NOAC-treated pts compared to warfarin
with VHD
Olesen, et al., Study type: Nationwide cohort Inclusion criteria: Nonvalvular AF 1° endpoint: e CHA2DS2-VASc performed better than CHADS2 in
2011 study To evaluate the individual risk factors composing the CHADS?2 predicting pts at high risk and low risk
(16) Exclusion criteria: score and the CHA2DS2-VASc score and to calculate the capability
21282258 Size: n=121,280 pts; No previous diagnoses of MV or AV of the schemes to predict thromboembolism.
73,538 included in analysis disease, and no MV or AV surgery
Results:
o In pts at low risk, 1.67 per 100 person y (95% Cl:1.47-1.89)
o In pts at intermediate risk, 4.75 per 100 person y (95% Cl:4.45-
5.07)
Petty, etal.,, Study type: Inclusion criteria: 1° endpoint: Rates and determinants of cerebrovascular events in | e Independent predictors of CVA were age, AF, and severe
2000 Cohort/epidemiological Echocardiographic dx of MS (n=19), pts with VHD pts. AS.
(17 MR (n=528), AS (n=140), and AR e AS was associated with rates of CVA similar to those for MS
11062286 Size: n=729 pts (n=106) between 1985 and 1992 Results: Risk of CVA and death among pts with valve disease and was an independent determinant of CVA events after
was significantly higher than significantly higher than the adjustment for age and AF (RR:3.5)
Exclusion criteria: N/A corresponding age- and sex-adjusted rates for the community
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Data Supplement 9. (Updated From 2014 Guideline) Choice of Intervention in Symptomatic Adults With Severe AS (Stage D): RCTs of Surgical Versus TAVR or Medical Therapy (Section 3.2.4)

Study

Study Aim of Study Type Study Groups (N) Patient Population Major Endpoints Other Results
PARTNER To show RCT TAVR 348 vs. Severe symptomatic calcific AS defined as AVA All-cause death (intention-to-treat analysis): e Stroke or TIAat 2 y:
COHORT A that TAVR SAVR 351 <0.8 cm? plus a AP=40 mm Hg or Vimax 24.0 m/s with TAVR | SAVR | p-value TAVR 11.2 % vs. SAVR 6.5% (p=0.05)
(high-surgical risk) | is not NYHA class II-IV symptoms. 30d 34% |65% |0.07 » Major vascular complications at 30d:
. inferior to TAVR was _ Ly* 24.2% | 26.8% | 0.44 TAVR 11.0% vs. SAVR 3.2% (p<0.001)
Smith etal 2011 | SAVR transfemoralin | High surgical risk defined as 15% risk of deathby 30d [ 339% | 350% | 078 * Major bleeding at 30 d:
21639811 (18) 244and after the procedure. An STS score 210% was used for Y e TAVR 9.3% vs. SAVR 19.5% (p<0.001)
Kodali, et al. 2012 transapical in guidance with an actual mean STS score of 11.8+3.3% oY 67.8% | 624% | 0.76 » New-onset AF at 30 d:
22443479 (19) 104 *(p=0.001 for noninferiority) TAVR 8.6% vs. SAVR 16.0% (p=0.006).
Mack, et al. 2015 Exclusions were bicuspid aortic valve, AMI, significant ] ]
25788234 (20) CAD, LVEF<20%, aortic annulus <18or >25 mm, severe Composite endpoint at 2y: all-cause death or
AR or MR, TIA within 6 mo, or severe renal insufficiency stroke:

TAVR 37.1% vs. SAVR 36.4% (p=0.85)

HR: 0.93; 95% CI: 0.73-1.18; p=0.55
PARTNER Compare RCT TAVRin179vs. | Severe symptomatic calcific AS defined as AVA All-cause death at 2 y (Kaplan- o Cardiac symptoms (NYHA class Il or
COHORT B TAVR to standard <0.8 cm2 plus a AP=40 mm Hg or Vmax 4.0 m/s with Meier): TAVR 43.3% vs. standard IV) were present in 25.2% of survivors at
(inoperable) medical Rx medical therapy | NYHA class II-IV symptoms. therapy 68% 1y after TAVRvs. 58% with standard

in inoperable in 179 (including HR: with TAVR, 0.58 (95% ClI: 0.36-0.92; p=0.02). therapy (p<0.001).
Kapadia, et al pts with BAV'in150 Inoperable due to coexisting conditions with * Major stroke rate at 30 d, was 5.0% with
2015 severe (84%) predicted 50% risk of death within 30 d of Repeat hospitalization: TAVR vs. 1.1% with standard therapy
25788231 (21) symptomatic intervention or a serious irreversible condition. TAVR 55% vs. 72.5% standard therapy (p<0.001). (p=0.06) and remained high at 2 y 13.8%)
AS with TAVR vs. 5.5% (p=0.01)

Leon, etal Exclusions were bicuspid aortic valve, AMI, significant Survival benefit of TAVR stratified by STS * Major vascular complications occurred
2010 CAD, LVEF<20%, aortic annulus <18or >25 mm, severe score. in 16.2% with TAVR vs. 1.1% with
20961243 (22) AR or MR, TIA within 6 mo, or severe renal insufficiency STS score <5% standard therapy (p<0.001).

HR: 0.37 (95% CI: 0.13-1.01 ); p=0.04
Makkar, et al STS score 5%-14.9%
2012 HR: 0.58 (95% Cl: 0.41-0.81); p=0.002
22443478 (23) STS score 215%

HR: 0.77 (95% Cl: 0.46-1.28); p=0.31

All-cause death at5y:
TAVR 71.8% vs. standard therapy 93.6% HR:
with TAVR, 0.50 (95% Cl: 0.39-0.65; p<0.0001
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Mean age: 79.12 .
Men: 53.2%

STS-PROM score
<4 in 81.8%

Exclusions were expected survival <1y, other severe valve
disease, significant coronary disease, previous cardiac
surgery, Ml or stroke within 30 d, severe renal or pulmonary
disease.

Core Valve Compare RCT TAVR with self- Severe symptomatic calcific AS defined as AVA <0.8 cm?, | All-cause deathat1y: o Major vascular complications at 1 y:
(high surgical TAVR and expanding Core | or indexed AVA <0.5 cm?/m2 and either a AP >40 mm Hg or | TAVR 14.2% vs. SAVR 19.1% (p<0.001 for non e TAVR 6.2% vs. SAVR 2.0% (p=0.004)
risk) SAVR in pts Valve prosthesis in| Vmax >4.0 m/s with NYHA class II-IV symptoms. inferiority and p=0.04 for superiority). e Major bleeding at 1y:
at high 390 vs. SAVRIin TAVR 29.5% vs. SAVR 36.7% (p=0.03)
Adams, et al surgical risk 357. High surgical risk defined as 215% risk of death by 30 d All-cause death or stroke at3y: o AKI:
2014 Mean age 83.2y. | after the procedure and a risk or death or irreversible TAVR 37.3% vs. SAVR 46.7% (p=0.006). e TAVR 6.0% vs. SAVR 15.1% (p<0.001)
24678937 (24) Men 52.7% complications <50% within 30 d of procedure o Permanent pacer implantation:
Deeb et al '\pﬂsgr&ﬂssgre Exclusions were valve sizing mismatch, inadequate access * TAVR 22.3% vs. SAVR 11.3% (p<0.001)
2016 7.4% vessels, bicuspid aortic valve, significant CAD, or compliance o New-onsetAFatly:
27050187 (25) issues. TAVR 15.9% vs. SAVR 32.7%
£2200 (p<0.001)
PARTNER 2 To compare RCT TAVR 1011 pts Severe symptomatic calcific AS defined as AVA 1° endpoint-cause death or disabling stroke at 2| e Life-threatening bleeding: TAVR 10.4%
Leon, et al. AVR and pts NYHA class II-IV symptoms. All-cause death at 2 y: e Acute kidney injury: TAVR 1.3% vs.
2016 TAVR inan TAVR 16.7% vs. SAVR 18.0% SAVR 3.1%, p=0.006
27040324 (26) intermediate TAVR was Intermediate surgical risk defined as 24% risk of deathby | Disabling Stroke e New-onset AF: TAVR 9.1% vs. SAVR
risk cohort ransfemoral in 30 d after the procedure. An STS score 28% was the upper | TAVR 6.2% vs. SAVR 6.4% 26.4%, p<0.001
76.3% and limit of enrolled pts. Pts with an STS score <4% were e Repeat Hospitalization: TAVR 19.6% vs.
transapical in23.7% | enrolled if other conditions indicating increased risk. Mean | Transfemoral TAVR vs SAVR: SAVR 17.3%; p=0.22
STS score was 5.8%. HR:0.79; 95% CI: 0.62-1.00; p=0.05 o Permanent Pacer within 30 d: TAVR
. 8.5% vs SAVR 6.9%; p=0.17
Exclusions were bicuspid aortic valve, AMI, significant Transthoracic TAVR vs SAVR:
CAD, LVEF<20%, aortic annulus <18or >25 mm, severe HR: 1.21; 95% CI: 0.84-1.74; p=0.31
AR or MR, TIA within 6 mo, or severe renal insufficiency
NOTION Compare RCT TAVR with self- Severe symptomatic calcific AS in pts over age 70 y with | Composite endpoint: Death from any cause, Major vascular complications at 30 ds:
(severe symptomatic| outcomes expanding Core no significant coronary disease. Severe AS defined as AVA | stroke, or Ml at 1. TAVR 5.6% vs. SAVR 1.5% (p=0.10)
AS with low-surgical | with TAVR Valve prosthesis in | <1.0 cm? or indexed AVA <0.6 cm2/m2 plus a AP >40 mm Hg Major bleeding at 30 ds: TAVR 29.5% vs.
risk) and SAVR in 145vs. SAVRin | or Vimax >4.0 m/s with NYHA class II-IV symptoms. TAVR 13.1% vs. SAVR 16.3% (-3.2% absolute | SAVR 36.7% (p=0.03)
Thyregod HG, et al. | pts at low 135 Also include asymptomatic severe AS (n=10) if severe LV | difference, p=0.43 for superiority). AKI: TAVR 0.7% vs. SAVR 6.7% (p=0.01)
27005980 (27) surgical risk hypertrophy, decreasing LVEF or new onset AF present. Permanent pacer implantation at 30 d:

TAVR 34.13% vs. SAVR 1.6% (p<0.001)
New-onset or worsening AF at 30 d: TAVR
16.9% vs. SAVR 57.8% (p<0.001).
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Horstkotte, et al Compare Retrospective| n=35 pts
1988 outcomes with
3042404 (28) symptomatic

VS,

asymptomatic

severe AS

Severe symptomatic AS refused AVR. AVA 0.4-0.8 cm?

<1y for HF (n=20)

Mortality reached 100% at:

Mean interval from symptom onset to death:
4.5y for angina (n=18), 2.6 y for syncope (n=13),

10y for angina, 5 y for syncope, 2.4 y for HF

There were 3 sudden deaths before
symptom onset

Data Supplement 5. Nonrandomized Trials, Observational Studies, and/or Registries of TAVR (Section 3.2.4)

Size: n=506 pts recruited; n=489
pts who underwent attempted
treatment with CoreValve THV

Exclusion criteria: N/A

Results: All-cause mortality or stroke was 26.0% vs. 43.0%
objective performance goal (p<0.0001)

Study Acronym; Study Type/Design; Patient Population Primary Endpoint and Results Summary/Conclusion
Author; Year Published Study Size P (P values; OR or RR; & 95% Cl) Comment(s)
Popma, et al. Study type: Prospective, Inclusion criteria: Pts with 1° endpoint: All-cause mortality or major stroke at 12 mo, ¢ TVR with self-expanding bio prosthesis was found to be
2014 (29) multicenter symptomatic sever AS with compared to a pre-specified objective performance goal safe for pts with symptomatic severe AS with prohibitive
24657695 prohibitive risk for surgery risk for surgery

Thourani, et al.
2016 (30)
27053442

Study type: Observational

Size: n=1,077 pts at 51 sites

Inclusion criteria: Pts receiving
TAVR with the SAPIEN 3 valve
compared to intermediate risk pts
treated with surgical valve
replacement in the PARTNER 2A
trial.

Exclusion criteria: N/A

1° endpoint: All-cause mortality, stroke, reintervention, and
aortic valve regurgitation 1 y following plantation.

Results: TAVR was noninferior (9-2%; 90% Cl: -12.4-6;
p<0-0001) and superior (-9-2%, 95% Cl; -13.0 — -5-4; p<0-0001)
to surgical valve replacement.

o TAVR with SAPIEN 3 was associated with lower all-cause
mortality, strokes, and aortic valve regurgitation at 1y
compared with surgical valve replacement of the PARTNER
2A trial.

Data Supplement 17. (Updated From 2014 Guideline) Primary MR—Evidence for Intervention (Section 7.3.3)

itjljtﬂsér’?l%r::r’ Aim of Study Study Type Study Size (N) Study(sl:l;ﬁg((ag)tlon Study Comparator Group (n) Outcome
Tribouilloy, et al Assess impact of Retrospective n=478 pts Mitral surgery NYHA class LIl 11l, IV Advanced preoperative symptoms increased operative
1999 (31) symptom status on mortality by 10-fold. Long-term survival alsoreduced.
9918527 outcome
Gillinov, et al. Assess impact of Retrospective n=4,253 pts MVR NYHA all class Even NYHA class Il preoperative symptoms impaired late
2010 (32) symptoms on outcomes propensity- survival.
20667334 matched
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Rosenhek, et al. Assess outcome with Prospective n=132 pts Watchful waiting N/A Survival for watchful waiting identical to age normal

2006 (33) watchful waiting for severe MR population, but triggers for surgery occurred early after
16651470 enrollment in 50%.

Kang, et al. Assess outcome with Prospective n=447 pts Mitral surgery Early surgery vs. watchful waiting Early surgery appeared superior, but severalunoperated pts
2009 (34) watchful waiting refused surgery despite presence oftriggers.

19188506

Enriquez-Sarano, et al | Assess predictors of outcome| Retrospective n=409 pts Mitral surgery LVEF >60, 50-60, <50 Survival at 10y, 72% for LVEF >60, 53%, 50-60, 32%,
1994 (35) <50.

8044955

Tribouilloy, et al. Assess impact of LVESDon | Retrospective n=739 pts Mitral surgery LVESD <40 vs. 240 LVESD >40 mm nearly doubled late mortality risk.

2009 (36) outcome

19909877

Enriquez-Sarano, et al.| Assess impact of MR severity| Prospective n=450 pts N/A ERO of different sizes ERO >0.4 cm? nearly tripled mortality, but mortality was
2005 (37) reduced by surgery.

15745978

Ghoreishi 2011 Assess impact of Retrospective n=873 pts Mitral surgery Preoperative-pulmonary HTN of 5-y survival 88% for PAP <40 vs. 52% PAP >60.

(38) pulmonary HTN on various degrees

21962906 outcome

Goldman, et al. Compare LV function Prospective n=18 pts Mitral surgery Repair vs. replacement LVEF fell following replacement, but not repair.

1987 (39) after replace vs. repair

3624663

David, et al. Compare outcome with Prospective n=27 pts Mitral surgery MV surgery with and without LVEF decreased without preservation, but was maintained with
1984 (40) and without chordal chordal preservation preservation.

6492840 presentation

Rozich, et al. Examined LVEF Retrospective n=15 pts Mitral surgery Chordal preservation vs. Afterload increased following chordal destruction, but

1992 (41) destruction decreases following preservation.

1451243

David, et al. Assess long-term Retrospective n=804 pts Mitral repair Normal population Predicted Reduced survival for class Il pts ;

2013 (42) Outcome of MV repair 6% re-op rate at 20 y, 91% freedom from severe MR; 70% freedom
23459614 from even moderate MR

Tribouiloy, et al Assess predictors of post op | Retrospective n=355 pts Mitral surgery Postoperative EF Preop EF of 0.64 and an LVESD of <37 mm predicted a normal
2011 (43) LV function post-op EF

21821606

© 2017 by the American Heart Association, Inc. and the American College of Cardiology Foundation.

10


http://www.ncbi.nlm.nih.gov/pubmed/16651470
http://www.ncbi.nlm.nih.gov/pubmed/19188506
http://www.ncbi.nlm.nih.gov/pubmed/8044955
http://www.ncbi.nlm.nih.gov/pubmed/19909877
http://www.ncbi.nlm.nih.gov/pubmed/15745978
http://www.ncbi.nlm.nih.gov/pubmed/21962906
http://www.ncbi.nlm.nih.gov/pubmed/3624663
http://www.ncbi.nlm.nih.gov/pubmed/6492840
http://www.ncbi.nlm.nih.gov/pubmed/1451243
http://www.ncbi.nlm.nih.gov/pubmed/23459614
http://www.ncbi.nlm.nih.gov/pubmed/21821606

Suri, et al. Asses Durability of MV Retrospective n=1,218 pts Mitral repair Repair Durability 83% freedom of moderate MR at 10 y; 96% for posterior leaflet
2016 (44) repair disease; 2% need for re-op after 1996

26846946

Vassileva, et al. Assess survival after MV Retrospective n=47,279 pts Mitral surgery Repair vs. replacement Survival following repair superior to Replacement and not different
2013 (45) surgery from a normal population

23569153

Suri, et al. Assess watchful waiting vs | Retrospective n=2,097 pts Mitral surgery Early vs. Triggered MV Survival in Propensity Matched Pts was superior in those operated
2013 (46) early surgery Surgery before classic Triggers

23942679

Dillon, et al. Assess repair durability in Retrospective n=366 pts Mitral surgery Repair in Rheumatic vs In the 41% of rheumatic MR pts where repair was attempted,
2015 (47) Rheumatic Disease Nonrheumatic MR results were similar to nonrheumatic pts with an 81% freedom of
25308120 failure at 10y

Feldman, et al 5-y follow—up of Prospective RCT n=279 pts Mitral repair Percutaneous vs Surgical Initial failure greater in the percutaneous group but failure after 6
2015 (48) Percutaneous MV repair Repair mo was identical for percutaneous vs. surgical repair

26718672

Grigioni, et al. Outcome of repair vs. Prospective n=394 pts Mitral surgery Repair vs. replacementvs. 92% 54-y survival for repair; 80% for replacement.

2008 (49) replacement nonsurgery

19356418

Gillinov, et al. Outcome of repair vs. Retrospective n=328 pts N/A Repair vs. replacement 5, 10, 15y survival 95, 87, 68 repair vs. -80, 60, 44 replacement.
2008 (50) replacement propensity

18721551

Weiner, et al. Assess effect of Retrospective n=1,054 pts Mitral repair Early experience vs late As experience improved over time, morbidity and LOS decreased
2014 (51) experience in repair on

24836989 outcome

Enrique Serano, etal. | Assess effect of timing of Retrospective n=1,512 pts Mitral surgery Surgical indication class | Operative mortality highest with Class I (1.1% vs. 0% and 0%,
2015 (52) surgical correction of MR stratification correction triggers (HF symptoms, EF p=0.016). Long-term survival was lower with Class | (15-y 42% *
25986494 on outcome <60%, end-systolic diameter 2%; adjusted HR: 1.89 (95% CI: 1.53, 2.34), p< .0001) and ClasslI-

240 mm vs. class Il (AF or
pulmonary HTN) vs. early
class IIl (combination of
severe MR and high
probability of valve repair).

CompT (15-y 53% =+ 4%, adjusted HR: 1.39 (95% CI: 1.04, 1.84),
p=0.027) vs. Class II-EarlyT (15-y 70% + 3%, p<0.0001).
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Suri, et al. Examine early changes in Retrospective n=861 pts Mitral N/A Rate of valve repair increased from 78% to 92%. At early

2008 (53) LV size and function after repair/replacement echocardiography (mean, 5 d postop), significant decreases in

18692655 MV repair or replacement LVEF (mean: 28.8) and LVESD (mean, 27.5). Magnitude of early
decline in EF was similar in pts who had MVR and MV replacement.

Quintana, et al. Assess predictors and Retrospective n=1,705 pts Mitral repair Presence vs. absence of early Pts with absence of LV dysfunction had significant and immediate

2014 (54) long-term survival of latent postop LV dysfunction (LVEF greater enlargement in systolic dimension and decrease in right

25173130 LV dysfunction <50%) ventricular systolic pressure. EF recovered to preop levels (>60%)
in only one third of pts with postrepair EF<50% vs. two thirds of
those with an EF of 250% (p<001).The overall survival at 5, 10, and
15y of follow-up was 95%, 85%, and 70.8%, respectively. Postop
EF <40% conferred a 70% increase in the hazard of late death:
adjusted HR: 1.74 (95% ClI: 1.03, 2.92), p=0.037

Suri, et al. To assess the tempo of MR |Retrospective n=142 pts N/A o The likelihood of MR progression was higher in those with

2011 (55) progression, predictors of MR |observational study greater baseline MR grade (mild/mild-moderate 44/124 (31%) vs.

21257316 progression, incidence of de moderate/moderate-severe 35/60 (58%) p=0.0008).

novo LV dysfunction, and o LV deterioration occurred even in the absence of MR
predictors of LV dysfunction progression
o Multivariable modeling revealed that LVEDD was the only
independent predictor OR: 1.15; 95% CI: 1.08, 1.23; p=0.0001 of
greater MR progression with time.

Data Supplement 18. (Updated From 2014 Guideline) Secondary MR—Evidence for Intervention (7.4.3)

Study Namevg\;:hor, Aim of Study Study Type Study(ﬂ)ze Study Inteévﬁ)nut;)o?n) Studé r(())(sjr;?r%rator Outcome
Kang, et al Outcome surgery inmoderate-to- | Retrospective n=107 pts CABG + repair CABG Higher operative mortality with CABG and MV repair vs CABG alone (12% vs.
2006 (56) severe ischemic MR 2%) but similar 5y survival (88% vs87%)
16820626
Rossi, et al Impact of on outcome Retrospective n=1,256 pts None Impact of SMR on HF | After adjusting for LVEF and other factors-SMRincreased mortality by 2-
2011 (57) fold
21807656
Wu, et al Impact of surgery on moderate- Retrospective n=126 pts Surgery with mitral Med Rx No survival advantage to MV annuloplasty
2005 (58) severe MR annuloplasty
15680716
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Mihaljevic, et al Impact of mitral surgery Retrospective n=290 pts CABG+ MV surgery CABG 1-, 5-, 10-y survival -88, 75, 47 CABG vs. 92, 74, 39 CABG +

2007 (59) moderate- severe on SMR MV symptoms; (p=NS) functional class improved equally in both groups

17543639

Benedetto, et al Impact of MV surgery on SMR Meta-analysis n=2,479 pts CAGB+MV surgery CABG No difference in survival or symptomatic status

2009 (60)

19377377

Fattouch, et al Impact of MV surgery in ischemic | Randomize n=102 pts CABG + repair CABG No difference in mortality. Repair group had reduced cardiac dimensions and

2009 (61) MR d symptoms vs. CABG alone

19619766 prospective

Deja, et al Impact of repair in ischemic SMR | Randomized n=104 pts CABG + repair CABG 53% mortality CABG, vs. 43% mortality CABG + MVR (p=NS); after

2012 (62) to medical Rx adjustment CABG + MVR had better survival

22553307 Vs. surgery

Nombela-Franco, et al. Summarize the effect of TAVR on | retrospective >1,000 TAVR MR before and after | Change in MR quite variable

2014 (63) MR TAVR

26060121

Smith PK, et al. Compare CABG to CABG + Randomized n=301 pts CABG CABG + Repair Adding repair increased morbidity but did not improve LV geometry

2014 (64) prospective

25405390

Michler, et al. Compare CABG to CABG + MV Randomized n=301 pts CABG CABG + Repair 2-y follow up: In pts with moderate ischemic MR undergoing CABG, the

2016 (65) repair in pts with moderated prospective addition of MVR did not lead to significant differences in LV reverse

27040451 ischemic MR remodeling at 2 y. MVR provided a more durable correction of MR but did not
significantly improve survival or reduce overall adverse events or readmissions
and was associated with an early hazard of increased neurologic events and
supraventricular arrhythmias.

Acker, et al Compare repair to replacement in | Randomized n=251 pts repair Replacement There was no significant difference in LV reverse remodeling or survival at 12

2014 (66) severe 2° MR prospective mo between pts who underwent MVR and those who underwent MV

24245543 replacement. Replacement provided a more durable correction of MR, but
there was no significant between-group difference in clinical outcomes.

Goldstein, et al Compare repair to replacement in | Randomized n=251 pts repair Replacement High and equal mortality in both groups with greater recurrent in with repair

2016 (67) 2° MR prospective

26550689
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Data Supplement 20. (Updated From 2014 Guideline) Clinical Outcomes With Bioprosthetic and Mechanical Valves (Section 11.1.2)

o AVR in pts <65y (5545.9 vs. 61+5.3%), AVR in pts >65 y
o (17+3.4 vs. 17+3.8%).
o MVR in pts <65 y (32+5.5 vs. 51+5.4%), MVR in pts >65 y
o (12+3.5vs. 18+3.8%)

Author, Year Study Size Methods Patient Population Follow-Up Outcomes Study Limitations
Inclusion Criteria Exclusion Criteria
Hammermeister, et al | 575 pts undergoing RCT Isolated AVR or MVR. Women, contraindicationsto | 15y ¢ AVR, all-cause mortality at 15 y was lower for MHV vs. BHV: (66+3% | Pts receiving mechanical
2000 isolated AVR (394) Concurrent CABG VKA anticoagulation, [mean+SE] vs. 79+3%; p=0.02) No difference for MVR. MVR were older and had
(68) or MVR (181) at 13 performed in 39% of AVR | requirement for antiplatelet o 1° valve failure was significantly greater with a BHV vs. MHV valve, more HTN than those with a
11028464 VA medical centers (1977- and 36% of MVR pts. therapy, valve size C both for AVR (23+5% vs. 0+0%; p=0.0001) and MVR (44+8% vs. bioprosthetic MVR.
1982) AVR or [ 5+4%; p=0.0002). 1° valve failure nearly always (93%) occurred in pts
endocarditis. <65Y.
o AVR reoperation was higher after BHV vs. MHV (29+5% vs. 10+3%;

p=0.004). No statistically significant difference for MVR.
Oxenham, et al. 541 pts undergoing RCT Mean age 53.9 (10.6) y. Additional valve procedures | 20y « No difference in overall survival (Bjork-Shiley vs. porcine prosthesis | Older generation valve types.
2003 MVR (261), AVR 56% female. or not eligible for VKA [mean (SEM]): 25.0 (2.7)% vs. 22.6 (2.7)%, log rank test p=0.39.
(69) (211), or both (61) anticoagulation. e Combined endpoint of death and reoperation occurred in
12807838 1975-1979 * 23.5 (2.6)% with BHV vs. 6.7 (1.6)% with MHV (log rank test;

p<0.0001).

o Major bleeding was more common in pts with MHV (40.7 [5.4]% vs.

27.9 [8.4]% after 20 y; p=0.008), with NS difference in major embolism

or endocarditis.
Stassano, et al. 310 pts undergoing AVR RCT Age 55-70y Other valve surgery. Mean 106+28 mo | e No survival difference at 13 y between BHV and MHV groups. Power may not be adequate
2009 1995-2003 Contraindication to VKA « Valve failures and reoperations were more frequent in the BHV group | to detect a clinically-
(70) anticoagulation compared with the MHV group (p=0.0001 and p=0.0003, respectively).| meaningful difference at
19892237 « No differences in the linearized rate of thromboembolism, bleeding, | longer follow-up.

endocarditis, and MAPE between the MHV and BHV valve groups.
Khan, et al Initial AVR in 1389 pts, MVR | Retrospective, | Age 64.5£12.9y for MHV | Homografts, combined MHV | 20y o Freedom from reoperation at 15 y for AVR was 67+4.8% for BHV and | Not prospective, not
2001 in 915 pts, 1976-2001 at a observational Age 72.0+12.6 y for BHV | and BHV procedure, any 99+0.5% for MVH. For MVR, freedom from reoperation was 52+5.7% | randomized.
(72) single medical center. previous valve surgery for BHV and 93+3.2% for MHV. Concurrent CABG in 50%.
11479498 e Survival at 15 y (BHV vs. MHV, p=NS for all):

© 2017 by the American Heart Association, Inc. and the American College of Cardiology Foundation.
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Chan, et al. 3,063 pts undergoing AVR Retrospective 2,195 BHV and 980 MHV. | Previous cardiac surgery Average follow- o Valve-related mortality (per pt-y): BHV 1.0% vs. MHV 0.7% Not randomized. AVR only.
2006 1982-1998 observational ups iny for the o Valve-related reoperation (per pt-y): BHV 1.3% vs. MHV 0.3% Concomitant CABG in 43.5%
(72) BHV and MHV (p<0.001) of BHV pts and 26.0% of
16733156 groups were « VValve-related morbidity: BHV 0.4% vs. MHV 2.1% (p<0.001) MHYV pts.
7.5+4.7% and o Actual freedom from valve-related reoperation favored MHV for pts
5.9+3.3% <60 y. Actual freedom from valve-related morbidity favored BHV for
(p<0.001), pts >40 y. Actual freedom from valve-related mortality was similar for
respectively BHV vs. MHV >50 y.
Kulik, et al. 659 pts age 50-65 y with Prospective, AVR in 388 (MHV 306, BHV| Enrolled only if survived Mean 5.1+4.1y; |e Freedom from 1° endpoint MAPE at 10 y (reoperation, endocarditis, | Not randomized. Surgeon
2006 initial AVR or MVR observational 48). perioperative period. maximum 18.3 y major bleeding, or thromboembolism): choice of valve type.
(73) MVR in 236 (MHV 188, Valve repair excluded. e AVR MHV 70+4.1% vs. BHV 41.0+30.3% (p=0.55) MVR MHV Concurrent CABG in 29%.
16857373 BRV 53.3+8.8% vs. BHV 61.2+9.2% (p=0.34)
48). » Multivariate analysis did not identify valve type as an independent risk
factor for MAPE
Ruel, et al., 567 pts undergoing AVR or | Retrospective Age <60y. N/A Mean survivor o Survival in AVR: no difference between BHV vs. MHV (HR:0.95, 95% | Not randomized or
2007 MVR observational First heart valve operation. follow-up, 24.0+3.1| CI: 0.7-1.3); prospective, follow-up
(74) y « Survival in MVR: no difference between BHV or MHV (HR: 0.9, 95% | available in only 23% of
17846320 Cl: 0.5-1.4); original cohort.
e Long-term survival worse in MVR than AVR (HR: 1.4, 95% CI: 1.1-
1.8);
© Reoperation in 89% of BHV AVR and 84% of BHV MVR (older
generation devices) with reoperative mortality 4.3%.
van Geldorp, et al. Bioprosthetic AVR=2,860 Retrospective Bioprosthetic AVR: mean | N/A Bioprosthetic AVR: | e Simulated events for a 60-y man undergoing AVR, favors a BP vs. Methodology of
2009 (73%) cohort (1982- | age=70y, mean follow- mean follow- MP: microsimulation is dependent
(75) vs. mechanical AVR=1,074 | 2003) up=6.1y, CABG=47% vs. up=6.1vy. o life-expectancy: 11.9vs. 12.2 y, on quality of dataset, wide
19327512 (27%) Microsimulation | Mechanical AVR: mean Mechanical AVR: | e event-free survival: 9.8 vs. 9.3y, chronological age of
used to calculate | age=58 y, mean follow- mean follow- « reoperation-free: 10.5 vs. 11.9 y, prostheses.
age-specificpt | up=8.5y, CABG=28% up=8.5y. e reoperation risk: 25% vs. 3%,

o risk of bleeding: 12% vs. 41%

Badhwar, et al.
2012

(76)

22364968

172 pts undergoing isolated
AVR or MVR (2003-2007)

Prospective,
nonrandomized,
matched pairs
for BP vs. MP

Mean age 56.2+9.6 y
(range, 24-72Yy).

Limited 5-y survival based on
comorbidity

Median follow-up
40y

o At a median 4-y follow-up, thromboembolism was 0.77% for MP and
0.78% for BP (p=NS)

e There was a survival benefit of mechanical prostheses at 7.5y
Noninferiority to bioprosthetic AVR for bleeding and thromboembolic
complications.

Prosthesis choice by surgeon
not randomized.

Low INR targets (AVR: 2.0,
MVR: 2.5) with

home monitoring point- of-
care system

© 2017 by the American Heart Association, Inc. and the American College of Cardiology Foundation.
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Propensity score matching:
125 matched pairs

MVRb group (p=004).

e Freedom from stroke and embolic events at 5, 10, and 15 y:

o MHV: 95.3%, 93.2%, and 90.7%

o BHV: 93.7%, 87.6%, and 87.6%; p=NS after 240 mo

e Freedom from major bleeding at 5, 10, and 15 y: MHV 87.2%, 79.2%,
and 71.2%

o BHV 91.1%, 85.0%, and 77.9%; p=NS

o The freedom from reoperation at 5, 10, 15 y: MHV: 97.7%, 96.6%,
and 96.1%

e BHV: 96.6%, 86.6%, and 75.3%

o The risk of reoperation was significantly greater for the BHV patients
(p=.003)

Weber, et al. 206 pts undergoing Retrospective | Age <60y. Additional valve replacement.| Median follow- up | e Overall survival was worse with BHV (90.3% vs. MHV=98%, p=0.038; | Concurrent CABG in 49.9%,
2012 cohort analysis, . ‘ 33+24 mo HR:0.243, 0.054-0.923 14% were reoperations
(77) AVR (2000-2009) with propensity | AVR with or without (2-120 mo) « Freedom from valve related complication complications was similar:
22341653 matching of 103 | concurrent CABG, aortic BHV=54.5% vs. MHV=51.6%, p=NS
BP to 103 MP | root surgery, mitral or
Chiang YP, et al. 4,253 pts s/p AVR with MHV | Retrospective | 50-69 y of age with 1°, Out-of-state residency, prior | Median follow-up | e 15-y survival: BHV: 60.6% (95% Cl: 56.3%-64.9%) MHV: Retrospective, single state in
2014 or BHV in New York state with propensity | isolated AVR replacement of any valve, time 10.8 y (range, | 62.1% (95% Cl: 58.2%-66.0%) (HR: 0.97 [95% CI: 0.83-1.14]) us
(78) (1997-2004) matching concomitant valve 0t016.9) e 15-y stroke incidence: BHV: 7.7% (95% Cl: 5.7%-9.7%); MHV:
25268439 BHV: 1466 pts (34.5%) replacement, concomitant 8.6% (95% Cl: 6.2%-11.0%) HR: 1.04 [95% CI: 0.75-1.43).
MHV: 2787 pts (65.5%) valve repair, cCABG surgery, « 15-y reoperation incidence: BHV: 12.1% [95% ClI: 8.8%-15.4%];
Propensity score matching: or thoracic aortic surgery MHV: 6.9% [95% CI: 4.2%-9.6%] HR: 0.52 [95% ClI: 0.36-0.75]).
1001 pt pairs. Bioprostheses were associated with a significantly higher rate of AV
reoperation than mechanical prostheses (p=.001)
e 15-y major bleeding incidence: BHV: 6.6% [95% CI: 4.8%-8.4%);
MHV: 13.0% [95% CI: 9.9%-16.1%] HR:, 1.75 [95% CI: 1.27-2.43])
Kaneko T, etal. 2014 | 768 pts <65y of age old s/p | Retrospective | Age <65 s/p MVR MVR performed in pts >65 y; | The median follow- | e Long- term survival for propensity matched group: MHV: 13.7+/-0.7 | Retrospective single-center
(79) MVR January 1991 to June | with propensity no exclusions were made on | up: 7y y BHV: 11.3+/-1.0 y p<0.004 Relatively short median
24079878 2012 MHV: 627 pts BHV: 141| matching gender, race, or other MHV: 8y e MHV 5-, 10-, and 15-y survival of 83.4%, 69.2%, and 62.6%. follow-up
pts concomitant cardiac surgery. | BHV: 3y BHV 5-, 10-, and 15-y survival of 67.3%, 57.6%, and 40.4% in the

© 2017 by the American Heart Association, Inc. and the American College of Cardiology Foundation.
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McClure 2014 1701 pts aged <65 y who Retrospective | 361 matched pairs (Mean | Concomitant valve, coronary | Median follow-up | e For matched cohort: Single institution
(80) underwent AVR between 1992 age BHV 53.9yvs. 53.2y | or ventricular procedures. for entire cohort 8 y| e 30-d mortality: 1.9% BHV vs. 1.4% MHV (p=0.77) Retrospective, observational
24521965 and 2011. Stepwise logistic | for MHV) Ross procedure (14484 pt-y) e Survival at 5, 10, 15 and 18 y for BHV vs. MHV: 89% vs. 88%, 78%
BHV (2nd generation stented),| regression “Isolated” stented Homograft or stentless Median follow-up vs. 79%, 65% vs. 75% and 60% vs 51% (p=0.75).
n=769 propensity score | bioprosthetic or bi-leaflet | bioprosthetic AVR for matched pairs | o Freedom from reoperation at 18 y: 55% BHV vs. 95% MHV (p=0.002)
MHV (bi-leaflet), n=932 identified subset | mechanical AVR 6.5y o Freedom from major bleeding 78% MHV vs. 98% BHV (p=0.002).
of 361 evenly | Concomitant root and/or « No difference in stroke rates
matched pairs | ascending aortic repairs
included.
Prior cardiac surgery
included
(1701 of 6794 pts who
underwent AVR in this time
frame met inclusion criteria)
Du 2014 Pts >65 y of age in Medicare | Retrospective | Medicare beneficiaries Medicare Part C Up to 365 d after | e OR death on d of surgery MHV vs. BHV 1.61 (95% Cl: 1.27-2.04; Retrospective. Administrative
(81) data base who underwent analysis. Mixed- | enrolled in Parts A, B and D| beneficiaries. (limited claims | surgery p<0.001); RR: 1.60. NNT: 290. data base query.
25221895 AVR between July 1,2006 | effects model | for 6 mo before AVR. data) « OR death within 30 d surgery MHV vs. BHV 1.18 (1.09-1.28), Large mortality hazard for
and December 31, 2011. adjusting for Age >65y of age Mean, 77 p<0.001. NNT 121. MHYV pts on d of surgery not
MHV, n=19190 physicianand | y of age. « No difference between MHV and BHV d 31-365 after surgery explained. Specific valves
effects to underwent concurrent CABG but not in subgroup undergoing isolated AVR
estimate ORs of | CABG
early mortality
for MHV vs BHV.
Bourguignon 2015A 2,659 pts who underwent AVR| Retrospective, | Mean age 70.7+/-10.4 y of | Multiple valve replacement | Mean followup e Actuarial survival rates 10 y: 52.4% * 1.2%; 15 y: 31.1% + 1.4%; 20 y:| Retrospective, not
(82) with the CE-Perimount BHV | observational age (range 16-91y of age) 6.7+-4.8y (0-24.6) 14.4% +1.7% randomized, single center
25583467 valve (1984-2008) at a single Age <60y of age: 383 y) Freedom from reoperation from structural valve deterioration: Only 1 type of tissue valve
center (13%) 60y or less:15 y:70.8% + 4.1%; 20 y:38.1% + 5.6%, used
60-70y: 15y:82.7% £ 2.9% ; 20 y: 59.6% * 7.6% Pts <60 y received BHV if not
Over 70y: >15y:98.1% + 0.8% good candidates for MHV or
« Expected valve durability is 19.7 y for the entire cohort. persfonal preference
Conflict of interest with
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1, 1997, to December 31,
2007.

795 (23.2%) BHV

2638 (76.8%)

Propensity matching: 664
pairs

MHV: 59.7 +/-5.7

replacement, concomitant
valve repair, CCABG surgery,
or thoracic aortic surgery

e Stroke 15 yin propensity matched group:

o MHV: 14.0%; 95% ClI: 9.5-18.6%) BHV: 6.8%; 95% Cl: 4.5-8.8%)
HR: 1.62 [95% ClI: 1.10-2.39], p=0.01

e Bleeding 15y in propensity matched group:

o MHV: 14.9%; 95% (CI: 11.0-18.7%) BHV: 9.0%; 95% CI: 6.4-11.5%)
HR: 1.50 [95% CI: 1.05-2.16], p=0.03;

¢ Reoperation at 15 y in propensity matched group:

o MHV: 5.0%; 95% CI: 3.1-6.9%) BHV:11.1%; 95% CI: 7.6-14.6% HR:
0.59 [95% ClI: 0.37-0.94], p=0.03

Bourguignon 2014B | 450 pts who underwent MVR | Retrospective, | Mean age 68+/-10.4y (22- | Multiple valve replacement | Mean followup 7.2 | e 20 actuarial survival rate including early deaths was 16.9% +/-3.9%. | Retrospective, not
(83) with the CE-Perimount BHV | observational 89y) +/-5.1y(0-24.8y) | e Valve-related actuarial survival rate was 62.4% ~ 9.0% randomized, single-center
24667021 valve (1984-2011) at a single e 20 y actuarial freedom from complications was thromboembolism, study
center 83.9% =/-7.6%; hemorrhage, 80.2% +/-10.8%; endocarditis, 94.8% +/-| Only 1 type of tissue valve
1.4%; structural valve deterioration, 23.7% +/-6.9%; and explanation | used
for structural valve deterioration, 40.5% +/-8.0%. Pts <60y of age received
« The expected valve durability was 16.6 y for the entire cohort (11.4, | BHV if not good candidates
16.6, and 19.4 y for pts aged <60, 60 to 70, and >70 y, respectively). | for MHV or personal
preference
Conflict of interest with
Bourguignon 2015C | 373 pts <60 y of age Retrospective, | Mean age 51.0 +/9.2 Multiple valve replacement | Mean follow-up e Actuarial survival rates: 78.1% =+ 2.6%, 65.6% * 3.5%, and 46.8% + | Retrospective, not
(84) underwent AVR with CE- observational Median age 54 (47-57.5) was 8.6+/-5.9 y. 6.0% after 10, 15,and 20 y randomized, single-center
26187006 Perimount BHV valve (1984- Range: 16-60 y « Actuarial freedom from reoperation rates attributable to structural study
2008) at a single center valve deterioration at 10, 15, and 20 y: 88.3% =+ 2.4%, 70.8% + 4.1%, | Only 1 type of tissue valve
and 38.1% * 5.6% used
Pts received BHV if not good
candidates for MHV or
personal preference
Conflict of interest with
Chikwe, 2015 3433 total pts 50-69 y old in | Retrospective, | Mean age: Out-of-state residency, prior | Median duration | e Actuarial 15-y survival in propensity matched group: Retrospective, single state in
(85) New York State who observational Whole group: 60.1 +/5.8 replacement of any valve, was 8.2 y(range, 0-| e MHV: 57.5% (95% Cl: 50.5-64.4%) BHV: 59.9% (95% CI: 54.8— us
25871669 underwent MVR from January BHV: 61.2 +/-5.9 concomitant valve 16.8y). 65.0%) HR:0.95 [95% Cl: 0.79-1.15], p=0.62;

15-y follow-up was
insufficient to fully assess
lifetime risks, particularly of
reoperation.
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Glaser 2015 4,545 pts 50-69 y old s/p 1°, | Retrospective, | Mean age (y) Prior cardiac surgery or a FU for whole e Greater long-term survival in MHV vs. BHV Retrospective

(86) isolated AVR in Sweden from | observational Whole group: 61.4+/-5.3 concomitant procedures group: e HR: for bioprostheitic vs. mechanical valves Relative short follow-up
26559386 January 1, 1997 to December MHV: 59.9+/- 5.1 Mean: 7.3 +/- 4.7y | » Qverall unadjusted analysis: HR: 1.67; 95% Cl: 1.44-1.94
31,2013 BHV: 63.7 +/- 4.7 Max: 17.2y Overall multivariable adjusted model: HR: 1.30; 95% CI: 1.09-1.56)
MHV: 2713 pts  BHV: 1832 FU for MHV: Propensity score-matched cohort: HR: 1.34; 95% Cl: 1.09 - 1.66; P
pts Propensity matching: Mean 8.8 +/-4.6y | 14 0.006)
1099 pairs Max: 17.2'y » Propensity score-matched pts aged 50-59 y: survival greater in MHV:
FU for BHV: HR: 1.67; 95% Cl: 1.06— 2.61; p=0.026, n=574).
Mean: 5.0+/-3.7y |4 propensity score-matched pts aged 60-69 y: no survival difference in
Max: 17.2y MHV vs. BHV: HR: 1.08; 95% CI: 0.85 — 1.36; p=0.539, n=1502).

e 2° endpoints: Propensity score matched cohort;

o MVH: Stroke: 5.8%; Reoperation: 2.2%; Major bleeding: 9.6%; CV
death: 5.2%

¢ BHV: HR: hiosprosthetic vs. mechanical valves

o Stroke : 6.1% HR: 1.04 (95% CI: 0.72-1.50) Reoperation: 5,2% HR:
2.36 95% CI: 1.42-3.94)  Major bleeding: 4.9% HR:0.49 (95% ClI:
0.34-0.70) CV death: 5.1% HR:1.00 (95% CI: 0.67-1.50)

e 2° endpoints: Overall Cohort:

o MVH: Stroke: 7.6%; Reoperation: 3.1%; Major bleeding: 9.9%; CV
death: 5.4%

o BHV: Stroke: 5.1% HR: 0.97 (95% CI: 0.72 -1.31) Reoperation: 4.1 %
HR: 2.07 (95% CI: 1.38-3.11). Major bleeding: 4.0% HR: 0.53 (95%
Cl: 0.39-0.74). CV death: 4.0% HR: 1.26 (95% Cl: 0.87-1.81).

Isaacs 2015 All pts>18 y old who Observational | Median age: 74 yfor pts Pts who underwent a All pts aged >18 | e 767,375 implanted valves. BHV Retrospective
(87) underwent AVR in NIS receiving BHV simultaneous valve yin the National increased from 37.7% in 1998-2001 to 63.6% in 2007-201.
25791947 database. Median age: 67 yfor pts annuloplasty, valve repair, or | Inpatient Sample | e Use of bioprosthetic valves increased across all age groups, most
767,375 implanted valves receiving MHV. mitral or tricuspid valve who received an markedly in pts age 55 to 64 y.
replacement were excluded. | AVR between 1998
and 2011 were
studied
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De Vincentiis 2008 345 consecutive pts who Retrospective | Mean age 82+/1 2y (range | Age <80y Mean follow-up e In hospital mortality: Retrospective
(88) underwent AVR from 5/1991- 80-92) was 40 +/-33 mo Total group: 7.5%
18355513 4/2005 at a single institution (range, 10 176 BHV: 8.5% Very few pts in late followup
mo); MHV: 6.2% (P-0.536)
BHV: 200 pts (58%) o Late FU:
. 0,
MHV: 145 (42%) fo,zl agt“l’g@ 6l%atSy
6%atldy
e The NYHA functional class improvement
e BHV:3.30.7t0 1.2 0.5 (p 0.001)
eMVH:3.20.6t01.20.5
o Survival by type of prosthesis was significantly higher with mechanical
prostheses (log- rank p 0.03).
e Freedom from cerebrovascular events (thromboembolic/hemorrhagic)
atband 10y:
e BHV: 92% and 77% ; MHV: 89% and 62%
Vicchio 2008 (89) 160 consecutive Retrospective | mean age of 82.32.3yof | Age <80y 3.4 +/-2.8 y (range, | » Total hospital mortality: 8.8% Small sample size
18355512 octogenarians who underwent age (range, 80 to 90 y of 6 moto 14.4y), e BHV: 10.3%: 7.6% ( p=0.75) _ _
AVR at a single institution age) o Sunvivalat 1, 3, 5and 8 y: Bias towards healthier pts
between July 1992-Sept 2006 o BHV: 86.4% +/-0.04%, 76.9% +/-0.06%, 58.1% +-0.1%, and 46.5% | "€ceVng MHV
BHV: 68 pts BHV:82.9 +/12.7y +-0.14% ,
MHV: 92 pts MHV:81.8+/-1.8y o MHV: 91.3% +/-0.03%, 88.6% +-0.03%, 81.6% +-0.05%, and 70% | "croSPectve
121 pts were alive at follow-up +-0.67% (p 0.025)
and a_nswe_red the QoL ¢ QOL scores comparable between BHV and MHV
questionnaire
BHV: 62 pts
MHV: 98 pts
Dvir D, et al., 202 pts with degenerated Global valve-in- | Mean y of age 77.7 +/- 10.4 | All pts in the registry were Procedural e Procedural success: 93.1% cases Short-term FU
2012 bioprosthetic valves from 38 | valve Registry included success and 30-d | e Adverse procedural outcomes: Device malposition: 15.3% Coronary | 1-Y follow-up in only 87 pts
(90) cardiac centers. Bioprosthesis | Retrospective FU obstruction: 3.5%
23052028 mode of failure was stenosis | collection of data One yr FU in 87 pts| e 30-d FU: All-cause mortality: 8.4% NYHA class I/Il: 83.7%
(n=85, 42%), regurgitation | from cases e 1y FU in 87 pts; 85.8% survival
(n=68, 34%) or combined performed
stenosis and regurgitation before registry
(n=49, 24%). initiation, and

Implanted devices:
Corevalve: n=124
Edwards: n=78

prospective data
collection after
that time.
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Dvir D, et al 459 pts with degenerated Multinational Mean age All: 77.6 +/-9.8 | All pts in registry included Survival, stroke, | e 30 d results: 35 (7.6%) pts died, 8 (1.7%) had major stroke, and 313 | Under-representation of
2014 bioprosthetic valves valve-in-valve | Mean age stenosis:78.8 +/- NYHA functional (92.6%) of surviving pts had good functional status (New York Heart | younger pts
(91) undergoing valve-in-valve registry from 55 | 7.8 classat30dsand | Association class I/ll).
25005653 implantation between 2007 | countries Mean age regurgitation: ly o 1y results: The overall Kaplan-Meier survival rate: 83.2%  Stenosis
and May 2013 in 55 centers | Data collected | 77.1 +/-10.6 group survival: 76.6%; 95% CI; 68.9%-83.1%; Regurgitation group
Modes of BHV failure: retrospectively | Mean age combined: 76.6 survival: 91.2%: 95% Cl: 85.7%-96.7%
Stenosis (n=181[39.4%]) for cases +-11.1 Combined group survival: 83.9%; 95% CI: 76.8%-91%
regurgitation(n=139 [30.3%]) | performed Mean age self-expandible: « Factors associated with 1 yr mortality: Small surgical bioprosthesis (21
Combined (n =139 [30.3%]). | before registry | 77.6 +/-10 mm; HR: 2.04: 95% CI: 1.14-3.67; p=0.02) baseline stenosis (vs.
initiation and | Mean age balloon regurgitation; HR: 3.07; 95% Cl: 1.33-7.08; p=0.008).
prospectively expandible: 77.6 +/-9.7
thereafter.
McClure RS, et al. n=1,701 pts <65y referred for | Propensity- Age <65y undergoing an | AVR using a pulmonary Upto 18y of age |e 1° outcome: late survival Potential underestimation of
2014 isolated AVR (769 received a | matched cohort; | isolated AVR with a bileaflet| autograft, homograft, or e At5, 10, 15, and 18, life table estimates for survival: bioprosthetic events due to retrospective
(80) stented bioprosthetic valve; retrospective mechanical or stented stentless bioprostheses. group: 89% 2%, 78% 3%, 65% 5%, 60% +6%; mechanical group | study design and
24521965 932 received a mechanical single center bioprosthesis they were 88% 2%, 79% +3%, 75% +4%, and 51% +14% (p=0.752), questionnaire usage.
valve) observational No significant difference in survival up to 18 yin nonelderly (<65) pts.
study e 2° outcomes: stroke, major bleeding, and reoperations at late follow-
up
« No reoperation was significantly better in mechanical prostheses
(p=0.002). No major bleeding events significantly better in
bioprosthetic valves (p=0.002). NS difference in stroke (p=0.33). Pts
with mechanical valve had significantly longer hospital stay (p=0.02).
NS difference in 30 d mortality, postoperative stroke, and bleeding NS
Repack 2016 N= 146 pts; to assess Prospective, Pts who underwent aortic | Pts who did not complete Mean follow-up 32 | e 1° outcome: QoL Postoperative QoL does not
(92) postoperative QOL in pts with | observational root repair with either QoL survey mo (range 4-56 « No significant differences between mechanical and bioprosthetic differ for pts receiving
26389590 either mechanical or mechanical (65.1%) or mo) valves for any of the QoL aspects, which were scored by the SF-36v2 | mechanical or bioprosthetic

bioprosthetic vales for aortic
root repair

bioprosthetic (34.9) and
completed the QoL survey

survey

valves for aortic root repair.
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Data Supplement 6. Antithrombotic Therapy for Prosthetic Valves (Section 11.2.2)
Study Acronym; Aim of Study; Patient Population Study Intervention (# patients) / Endpoint Results Relevant 2° Endpoint (if any);
Author; Year Study Type; Study Size (N) Study Comparator (# patients) (Absolute Event Rates, P values; OR or RR; & 95% Cl) Study Limitations; Adverse Events
Published

PROACT Aim: To assess the efficacy Inclusion criteria: Intervention (test group): 1° endpoint: The 1° endpoints mandated by the FDA e The 2° endpoints included endocarditis,

Puskas J and safety of less intensive 1. Indication for AVR; age =218 y of age | Warfarin targeted to INR 1.5-2.0 included major bleeding events, minor bleeding events, hemolysis, hemolytic anemia, PVL, structural

2014 anticoagulation (INR 1.5-2.0) 2. 1 of the following: total bleeding events, TIA, hemorrhagic stroke, and nonstructural dysfunction, postoperative

(93) in high-risk pts receiving an a. Chronic AF Comparator (control group): nonhemorrhagic stroke, any neurologic NYHA class and echocardiographic

24512654 On-X AVR b. EF <0.30 Warfarin targeted to INR 2.0-3.0 event, peripheral TE, any TE, valve thrombosis, TE and Hemodynamics.

c. LAE (>50 mm) thrombosis, major event (major bleeding, any TE, valve e Comments: TTR 63.6% test group (INR 1.5-
Study type: RCT d.LASEC All pts received ASA 81 mg thrombosis), death (cardiac, noncardiac, valve-related, and | 2.) vs. 69.8% control group (INR 2.0-3.0)
e. “vascular pathologic features” all-cause) e Mean INR 1.89 +/- 0.50 for test group vs.
Size: n=375 pts f. LV or RV aneurysm Randomization at 3 mo post- 2.5+0.64 control group (p<0.0001) 14 (3.7%)
g. Neurolgic events operatively Safety endpoint (if relevant): of pts had AF
h. Lack of response to ASA or Incorporated in 1° endpoint above e Unblinded
clopidogrel All pts were treated with warfarin
i. Women receiving estrogen targeted to INR 2.0-3.0 plus ASA | Selected Results (test vs. control):
3. Other cardiac surgery allowed 81 mg daily for first 3 post- 1.Major bleeding rate (%/pt-y) 1.48 vs. 3.31; RR: 0.45;
a. CABG operative mo (0.21-0.94, p=0.032)
b. MV or TV repair 2. Total bleeding RR: 0.40 (0.24-0.69) p<0.001
c. Ascending aortic replacement 3. TE + thrombosis RR: 1.60 (0.82-3.17), p=0.178
d. Maze 3. Allevents RR: 0.66 (0.44-0.99) p=0.046
e. “and so forth”
Exclusion criteria:
1. R-sided valve replacement
2. Double valve replacement
3. Active endocarditis

AREVA Aim: To compare moderate Inclusion criteria: Pts 18-75y of age, Intervention: INR of 2.0-3.0 (n= 1° endpoint: Thromboembolic, hemorrhagic events, e Major and minor bleeding events were

Acar, et al. 1996 oral anticoagulation (INR 2.0- | in sinus rhythm, left atrial diameter <50 188 pts) mortality, endocarditis, withdrawal from oral anticoagulant | significantly lower in the INR 2.0-3.0 group vs.

(94) 3.0) to higher intensity mm therapy the INR 3.0-4.5 group.

8901659 anticoagulation (INR 3.0-4.5) Comparator: INR of 3.0-4.5 « NS difference in thromboembolic event rates
following single- MV Exclusion criteria: Contraindicationto | (n=192 pts) Safety endpoint (if relevant): None in the 2.0-3.0 group compared to the 3.0-4.5
replacement (Omnicarbon or | anticoagulant therapy, dialyzed renal group
St. Jude) failure, hepatic insufficiency, refusal to

participate
Study type: RCT
Size: n=433 pts (380 pts
received treatment)

© 2017 by the American Heart Association, Inc. and the American College of Cardiology Foundation.

22



http://www.ncbi.nlm.nih.gov/pubmed/24512654
http://www.ncbi.nlm.nih.gov/pubmed/8901659

thromboembolic
complications, bleeding
incidents and CV death after
bioprosthetic AVR

Study type: RCT

Size: n=4,075 pts

Exclusion criteria: Pts with cardiac
surgery or other concomitant surgical
procedures

Comparator: Continued warfarin
treatment:

30t089d

90to 179d

180 to 364 d

365t0 729 d and

At least 730 d after surgery

least 730 d after surgery

Safety endpoint (if relevant): None

Estimated rates of events per 100 person-y in pts not
treated with warfarin compared with those treated with
warfarin with comparative absolute risk were 7.00 (95% ClI:
4.07-12.06) vs. 2.69 (95% CI: 1.49-4.87; adjusted IRR,
2.46; 95% CI: 1.09-5.55) for strokes; 13.07 (95% Cl: 8.76-
19.50) vs. 3.97 (95% CI: 2.43-6.48; adjusted IRR, 2.93;
95% Cl: 1.54-5.55) for thromboembolic events; 11.86
(95% Cl: 7.81-18.01) vs. 5.37 (95% CI: 3.54-8.16; adjusted
IRR, 2.32; 95% CI: 1.28-4.22) for bleeding incidents; and
31.74 (95% CI: 24.69-40.79) vs. 3.83 (95% Cl: 2.35-6.25;
adjusted IRR, 7.61; 95% CI. 4.37-13.26) for CV deaths
within 30 to 89 d after surgery; and 6.50 (95% CI: 4.67-

Hering 2005 Aim: To compare rates of Inclusion criteria: Pts undergoing St. Intervention and Comparator: 1° endpoint: Incidence of moderate and severe TEs and | e There was no significant difference in
(95) thromboembolism and Jude Medical AVR, MVR or combined e Group A: INR 3.0-4.5 bleeding complications incidence of TEs and bleeding complications
15653962 anticoagulation after MHV AVR/MVR between July 1993 and May e Group B: INR 2.5-4.0 o among the 3 groups.
replacement. 1999 o Group C: INR 2.0-3.5 Safety endpoint (if relevant): None o Further study is needed of the intensity of
] o o anticoagulants in pts with SIM valve.
Study type: RCT Exclusion criteria: Contraindications to
anticoagulation with coumarin, Hx or
Size: n=2,735 pts evidence of coagulation abnormalities,
preexisting anticoagulant therapy, and/or
valve other than SIM valve.
Torella, 2010 Aim: To evaluate the safety Inclusion criteria: low-risk pts following | Intervention: Low- INR 1.5-2.5 1° endpoint: Thromboembolic events, including valve e The mean INR was 1.94 + 0.21 in the Low
(96) of lower intensity oral bileaflet mechanical AVR thrombosis, ischemic stroke, TIA, coronary and/or INR group and 2.61+0.25 in the
20598989 anticoagulation following peripheral embolism. Conventional INR group (p<0.001)
isolated mechanical AVR Exclusion criteria: Contraindications to . « No difference in thromboembolic event rates
anticoagulant treatment, need for mitral | Comparator: Conventional-INR | 20 endpoint: Bleeding events, including intracranial and |« Total hemorthagic events occurred in 6 pts in
Study type: RCT or tricuspid valve replacement, , 2.0-3.0 spinal bleeding, major and minor extracranial bleeding the low INR group vs. 16 pts in the
_ concomitant nonvalve procedure, convention INR group (p=0.04)
Size:  n=396 pts dialyzed renal failure, hepatic Safety endpoint (if relevant): None « The low INR is safe and feasible in low risk
insufficiency and/or refusal to participate pts following bileaflet aortic mechanical valve
replacement.
Merie, 2012 Aim: To assess the Inclusion criteria: Pts who had Intervention: Discontinued 1° endpoint: Stroke, thromboembolic events, bleeding « Discontinuation of warfarin within 3 mo of
(97) association of warfarin bioprosthetic AVR surgery performed warfarin treatment incidents and CV death. Incidence rate ratios (IRR) were surgery was associated with significant
23188028 treatment with the risk of between 1/1/1997 and 12/31/2009 taken at 30-89 d,90-179 d,180-364 d, 365-729 d and at | increases in the risks of stroke,

thromboembolism and CV death.

e Discontinuation of warfarin within 90 to 179 d
after surgery was associated with an increased
risk of CV death,
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9.06) vs. 2.08 (95% Cl: 0.99-4.36; adjusted IRR, 3.51;
95% Cl: 1.54-8.03) for CV deaths within 90 to 179 d after
surgery.

Brennan et al,
2012 (98)
22921973

Aim: To evaluate the risks
and benefits of short-term
anticoagulation in pts
receiving an aortic valve
bioprosthesis

Study type: STS Adult
Cardiac Database analysis

Size: n=25,656

Inclusion criteria: Pts >65y who had
bioprosthetic AVR surgery performed
between 2004-2006

Exclusion criteria: Pts in whom clinical
equipoise for anticoagulation was
unlikely, including those with
preoperative indication for warfarin, an
indwelling mechanical valve, a
predischarge contraindication to warfarin,
a complication related to anticoagulation
or those who died before hospital
discharge

Intervention and Comparator:

1° endpoint: Death, repeat hospitalization for embolic

o Group A: ASA only
o Group B: ASA and warfarin
o Group C: Warfarin only

events or bleeding

Among those receiving ASA-only, 3-mo adverse events
were low (death, 3.0%; embolic events, 1.0%; bleeding
events, 1.0%). Relative to ASA-only, those treated with
warfarin plus ASA had a lower adjusted risk of death (RR:
0.80; 95% CI: 0.66-0.96) and embolic event (RR: 0.52:
95% CI: 0.35-0.76) but a higher risk of bleeding (RR: 2.80;
95% Cl: 2.18-3.60). Relative to ASA-only, warfarin-only
pts had a similar risk of death (RR: 1.01; 95% CI: 0.80-
1.27), embolic events (RR: 0.95; 95% CI: 0.61-1.47), and
bleeding (RR: 1.23; 95% CI: 0.85-1.79).

Death and embolic events were relatively
rare in the first 3 mo after bioprosthetic AVR
Compared with ASA-only, ASA plus warfarin
was associated with a reduced risk of death
and embolic events, but at the cost of an
increased bleeding risk.

Egbe AC1, et al.
2015 (99)
26610876

Aim: To determine the
diagnostic features of BPVT

Study type: Pathology
database analysis

Size: n=46 pts

Inclusion criteria: 46 of 397
consecutive cases of explanted
bioprosthesis in the Mayo Clinic
pathology database between 1997-2013
which were diagnosed as BPVT,
matched 1:2 for age, sex and
bioprosthesis position with pts whose
valves were explanted for structural
failure

Exclusion criteria: Pts whose valves
were explanted for structural failure

Intervention and Comparator:

Results:

BPVT vs.
structural deterioration of
bioprosthesis

46 cases of BPVT (11.6%,; aortic 29, mitral 9, tricuspid 7,
pulmonary 1), mean age 63y, and 68% were male. 30
(65%) cases occurred >12 mo post-implantation; median
bioprosthetic valve longevity was 24 mo (cases) vs. 108
mo (controls) (p<0.001). Independent predictors of BPVT
were >50% increase in mean echo-Doppler gradient from
baseline within 5y (OR: 12.7), paroxysmal AF (OR: 5.19),
subtherapeutic INR (OR: 7.37), increased cusp thickness
(OR: 12.2), and abnormal cusp mobility (OR: 6.94).
Presence of all 5 diagnostic features was predictive of
BPVT with 76% sensitivity, 93% specificity, 85% positive
predictive value, and 89% negative predictive value
(p<0.001).

BPVT is not uncommon and can occur
several years after surgery.

A combination of clinical and
echocardiographic features can reliably
diagnose BPVT

2015 (100)
26436963

Makkar RR, et al.

Aim: To investigate the
possibility of subclinical leaflet
thrombosis in bioprosthetic
AVs after TAVR and the effect
of anticoagulation

Study type: Analysis of 4D
volume rendered CT scans
from a clinical trial and 2
registries of TAVR

Inclusion criteria: Pts who had 4D
volume rendered CT scans following
TAVR implantation in a clinical trial and 2
registry studies

Exclusion criteria: Pts with unusable
scans (33 in clinical trial and 8 in registry
studies)

Intervention and Comparator:

Results: Reduced leaflet motion was noted on CT in 22

o Group A: Initiated or continued
anticoagulation
o Group B: No anticoagulation

of 55 pts (40%) in the clinical trial and 17 of 132 pts (13%)
in the 2 registries. Reduced leaflet motion was detected
among pts with multiple bioprosthesis types, including
transcatheter and surgical bioprostheses. Therapeutic
anticoagulation with warfarin, as compared with DAPT,
was associated with a decreased incidence of reduced
leaflet motion (0% and 55%, respectively, p=0.01 in the
clinical trial; and 0% and 29%, respectively, p=0.04 in the
pooled registries). In pts reevaluated with follow-up CT,

Reduced aortic-valve leaflet motion was
shown in pts with bioprosthetic AV following
TAVR.

The condition resolved with therapeutic
anticoagulation.
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implantation

Size: n=55 pts in a clinical
trial of TAVR and from 2
single-center registries that
included 132 pts who were
undergoing either TAVR or
surgical AV bioprosthesis
implantation

restoration of leaflet motion was noted in all 11 pts who
were receiving anticoagulation and in 1 of 10 pts who were
not receiving anticoagulation (p<0.001).

Hansson NC et al.

Aim: To assess the

Inclusion criteria: 460 consecutive pts

Intervention and Comparator:

Results: MDCT verified THV thrombosis in 28 of 405

e Incidence of THV thrombosis in this large

Study type: Analysis of ECG
gated dual source CTA
angiography following TAVR
at median of 5 d after
implantation

Size: n=156 pts

Exclusion criteria: Pts who had a
contraindication for CTA due to acute
renal failure, impaired renal function,
missing consent, or inability to undergo a
CTA examination (93 pts)

o Group B: Absence of hypo-
attenuated leaflet thickening

mean pressure gradient at the time of CTA (11.6 + 3.4 vs.
14.9 £ 5.3 mm Hg, p=0.026). Full anticoagulation led to
almost complete resolution of hypo-attenuated leaflet
thickening in 13 pts with follow-up CTA.

2016 (101) incidence, potential who underwent TAVR at a single center | o Group A: Treatment with warfarin | (7%) pts. A total of 23 pts had subclinical THV thrombosis, study was 7%.

27580689 predwtqrs, and clinical between 2011-2016 « Group B: No treatment with Wherea§ 5 (18%) pts expe'nenced phmcally overt | * Alarger THV size may predispose .
implications of THV _ obstructive THV thrombosis. The risk of THV thrombosis in to THV thrombosis, whereas treatment with
thrombosis as determined by | Exclusion criteria: 55 pts who didnot | Warfarin pts who did not receive warfarin was higher compared with | warfarin appears to have a protective effect.
contrast-enhanced MDCT have contrast enhanced MDCT scans at pts who received warfarin (10.7% vs. 1.8%; RR: 6.09; 95%
after TAVR 1-3 mo following TAVR Cl: 1.86-19.84). A larger THV was associated with an

increased risk of THV thrombosis (p=0.03). In multivariable
Study type: Analysis of analysis, a 29-mm THV (RR: 2.89; 95% CI: 1.44-5.80) and
contrast enhanced MDCT no post-TAVR warfarin treatment (RR: 5.46; 95% Cl: 1.68—
scans from consecutive pts 17.7) independently predicted THV thrombosis. Treatment
undergoing TAVR with warfarin effectively reverted THV thrombosis and

normalized THV function in 85% of pts as documented by
Size: n=405 pts follow-up TEE and MDCT.

Pache et al Aim: To evaluate the Inclusion criteria: 249 pts who had Intervention and Comparator: Results: Hypo-attenuated leaflet thickening was found in | e Hypo-attenuated leaflet thickening occurred

2016 (102) frequency of early hypo- TAVR at a single institution between « Group A: Presence of hypo- 16 pts [10.3% (95% Cl: 5.5%-15.0%)]. Hypo-attenuated in 10% of pts undergoing TAVR

26446193 attenuated leaflet thickening 2014-2015 attenuated leaflet thickening leaflet thickening was not associated with clinical e Early hypo-attenuated leaflet thickening is
of transcatheter AVs symptoms, but a small, albeit significant difference in clinically inapparent and reversible by full

anticoagulation
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Data Supplement 21. (Updated From 2014 Guideline) Bridging Anticoagulation Therapy for Mechanical Heart Valves (Section 11.3.2)

Author, Year Study Type Patient Population (S;Lurggasr;%fgg Outcomes Study Limitations
Inclusion Criteria Exclusion Criteria
Hammerstingl C, Prospective, Pts with MHV undergoing N/A 116 pts: No thromboembolic (95% CI: 0-3.1%) complications. Not randomized, no comparison group, relatively
etal. observational major surgery (n=25) or MVR 31), small study group.
2007 minor surgery (n=36), AVR (76) or 1 major bleeding complication (0.86%; 95% Cl: 0.02-4.7%).
(103) pacemaker implantation DVR (9)
17578050 (n=21), or cardiac cath Minor bleeding in 10 pts (8.6%; 95% CI: 4.2-15.3%) ata
(n=34) Bridging with enoxaparin in all mean of 5.4+1.4 d LMWH therapy.
(renal function dose-adjusted)
Spyropoulos, et Observational, Adults undergoing elective | Enrolled in another | 73 with IV UFH Major adverse event rates (5.5% vs. 10.3%; p=0.23)and Not randomized, bridging therapy chosen by
al. 2008 prospective, surgery or invasive bridging study (1,535+532 U/h) major bleeds (4.2% vs. 8.8%; p=0.17) were similar inthe clinician.
(104) multicenter procedure with a within 30 d. VS. LMWH and UFH groups, respectively; 1 arterial
18805116 registry in USA, mechanical valve on long- thromboembolic event occurred in each group. The LMWH group was less likely to undergo
Canada term VKA 172 with SQ LMWH major surgery (33.7%vs. 58.9%; p=0.0002) and
(76% enoxaparin 1 mg/kg bid, 13% | More LMWH-bridged pts were treated as out pts or cardiothoracic surgery (7.6% vs. 19.2%;
dalteparin 100 U/kg bid, 4% discharged from the hospital in <24 h (68.6% vs. 6.8%; p p=0.008), and to receive intraprocedural
tinzaparin 175 U/kg/d) <0.0001). anticoagulants or thrombolytics (4.1% vs.
13.7%; p=0.007)
Multivariate logistic analysis found no significant differences
in major bleeds and major composite adverse eventswhen
Pengo, et al. Prospective Adults undergoing surgical | Body weight <40 N=189 MHV valve pts (15% of Intention-to-treat analysis for the entire study population: Only 15% had mechanical valves, no
2009 inception cohort at | or invasive proceduresthat | kg. total study size of 1,262). Thromboembolic events in 5 pts (0.4%; 95% CI: 0.1-0.9),all | comparison group.
(105) 22 Italian centers, required interruption of Creatinine >2.0 in high-thromboembolic-risk pts Safety in pts with MHV valves hasnot been
19470892 2005-2007 long-term VKA therapy mg/dL, Bridging with 70 anti-Xa U/kg/bid Major bleeding in 15 (1.2%; 95% CI: 0.7-2.0) and minor conclusively established
contraindication to | for high-risk pts. bleeding in 53 pts (4.2%; 95% Cl; 3.2-5.5).
LMWH, need for Major bleeding was associated with twice-daily LMWH (high-
dual antiplatelet Rx risk pts), but not with the bleeding risk of the procedure.
Daniels, et al. Retrospective MHV on chronic VKA N/A A total of 580 procedures: E LMWH Only Any UFH | Not randomized, choice of therapy
2009 cohort, 1997- therapy undergoing 372 AVR, 136 MVR and individualized based on estimated
(106) 2003 invasive procedures or 48 N=243 N=99 TE and bleeding risk.
19232682 surgery multivalvular. Thromboembol T '
Mainr
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UFH or LMWH bridging used in
high-risk pts (older AVR, any
MVR, additional risk factors for
TE).

No bridging in isolated AVR pts.

Minor Bleeding

Overall cumulative incidence of TE at 3 mo was 0.9%; all
1 wk of the procedure. No TE events VR with no bridging
events occurred within in 93 ptswith isolated A

13(6.1)  13(5.4) 8(8.1)

Bui HT, et al. Retrospective 173 pts on VKA Age <18y, 130 bridging episodes with No deaths or thromboembolic events at 2 mo. Isolated AVR in 43 (48%) of
2009 cohort study anticoagulation for MHV Pregnancy, LMWH were used to compare mechanical valve pts.
(107) (n=90) or for nonvalvular Hypercoagulable outcomes in MHV vs. pts with AF. Major and minor bleeding rates were similar between the
19892063 AF undergoing invasive or | condition, MHV and AF groups (3.2% and 2.9%, 14.5% and 13.2% Not randomized. Comparator group of AF may
surgical procedures bioprosthetic valve respectively, p=NS). not require bridging. No sample size calculation
for power of study.
Biteker, et al. Prospective Consecutive pts undergoing | Bioprosthetic 140 pts with MHV (77 AVR, 46 E MHVwith Native valves Not randomized. Comparison group did not have
2012 cohort, single- noncardiac surgery valves, severeliver | MVR, and 17 DVR) receiving v LMWH valve disease. No power calculation with small
(108) center or renal disease, enoxaparin 1 mg/kg bid compared e  N=140 N=1200 number of MHV pts.
22591673 contraindicationto | to 1,200 pts with native valves Ble 18.6% 14.2%
heparin (co_ntrol group) receiving no Thr 3.6% 204
anticoagulation. Mor 1.4% 13%
Car 10.8% 10.7%
Weiss, et al. Retrospective, Consecutive pts requiring N/A N=402 receiving E Fulldose Lowdose LVWH Not randomized, but well matched (first half of
2013 single-center postoperative bridging LMWH (enoxaparin): comparison v LMWH cohort received FD, second half HD) Included
(109) cohort study therapy after cardiac of full-dose (FD=1 mg/kg e only 100 (25.9% of total) pts with MHV, also
23648452 surgery during a 19 mo bodyweight bid) to half-dose n included AF in 83.6%.
period (HD=0.5 mg/kg bid) with renal ts  N=210 N=210
function dose adjustment. Mor 0.5% 550
Thr 5% 9%
Ble 11% 5%
Hos 15.1+9.3  12.5+8.1
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(BRIDGE) RCT, double-blind, | Pts with chronic AF or flutter | Mechnical heart N=1884; 950 with no bridging The incidence of arterial thromboembolism was 0.4% in the [Population excluded pts with MHV and was
Douketis, et al. placebo-controlled | receiving warfarin therapy for| valve, at least 1 therapy. 934 assigned to bridging no-bridging group and 0.3% in the bridging group (risk predominantly low risk for thromboembolism.
2015 trial at least 3 mo undergoing CHADS? risk factor | with low-molecular-weight heparin difference, 0.1 percentage points; 95% Cl: -0.6 to 0.8;
(110 elective surgery cardiac, intracranial | (100 IU of dalteparin per kilogram of |  p=0.01 for noninferiority). The incidence of major bleeding
26095867 or intraspinal body weight) or matching placebo was 1.3% in the no-bridging group and 3.2% in the bridging
surgery. administered subcutaneously twice group (RR: 0.41; 95% CI: 0.20-0.78; p=0.005 for superiority).
daily, from 3 d before the procedure
until 24 h before the procedure and
then for 5 to 10 d after the
procedure.
Pengo, et al. Randomized, Inclusion: Consecutive pts | Exclusion: Need for | Pts randomized to 2 groups; Group [1° outcomes: Pts:
2007 prospective, having AVR and/or MV adjunctive A (n=94): receiving low-intensity « Systemic embolism/thromboembolic complications | e Received subcutaneous unfractionated heparin
(111) multicenter, pilot replacement with MHVs for | antiplatelet therapy, | VKA treatment (target INR 2.5) [plus e Major bleeding/bleeding complications for 2 consecutive d until INR >2.0
17636186 study the first time. ASA allergy/ ASA (100 mg/d) for the first 6 mo]; e Vascular death o Stratified by: aortic, mitral, double valve
intolerance; N Cumulative 1° outcome incidence: replacement
combined CABG, | Group B (n=104): receiving _ IGROUP A - 5.8% (95% CI: 0.9-10.7) « Randomized to Group A or B at first warfarin
emergency surgery, | Standard-intensity (moderate to high)sroup B - 4.3% (95% CI: 0.2-8.4), p=0.6 administration in blocks of 10

follow-up problems,
poor compliance,
renal or hepatic
insufficiency, life
expectancy <12 mo

VKA treatment (target INR 3.7).

Low-intensity VKA plus ASA for first 6 mo appears as effective
and safe as standard-intensity VKA.

o In addition to warfarin, Group B pts received 100
mg ASA from operation to 6 mo.

Analysis;

e Large trial should involve sample size of 350 pts
in each group.

Data Supplement

7. Prosthetic Valve Thrombosis (Section 11.6)

Study Acronym;
Author;
Year Published

Aim of Study Type/Design;
Study Size

Patient Population

Study Intervention (# patients) &
Study Comparator (# patients)

Primary Endpoint and Results
(P values; OR or RR; & 95% Cl)

Summary/Conclusion
Comment(s)

Keuleers S, et al.
2011

(112)

21211605

Aim: to review the outcome of
TT vs surgery for obstructive

PVT

Study type: Single-center
retrospective study

Size: n=30 pts with mechanical
PVT (1 bioprosthesis)

present

Inclusion criteria: prosthetic
valve dysfunction with thrombus

Exclusion criteria:

Patient Population: 81% women,

42%, all mitral

mean age 59, NYHA Class IV

Intervention: tPA 10 mg then 90
mg over 2 h (13 pts)

Comparator: surgery (18 pts)

1° endpoint: Complete clinical response =complete
hemodynamic response (normalization of gradient with
complete leaflet opening on fluoroscopy) in absence of
major complication

Results: Complete clinical response 62% partial
response in 31% in obstructive. Size of thrombus not
related to outcome.

Complications: 2 deaths at surgery, recurrence 31% in
TT group with 1 death, other TT complications 1 CVA 1

e Conclusion: TT can be given to pts with PVT
with outcomes similar to standard surgical therapy
e Limitation; single-center study with small
number of pts and no standardized approach to
treatment

o Comments: Authors felt TT is an attractive first
line therapy for PVT

© 2017 by the American Heart Association, Inc. and the American College of Cardiology Foundation.

28



http://www.ncbi.nlm.nih.gov/pubmed/26095867
http://www.ncbi.nlm.nih.gov/pubmed/17636186
http://www.ncbi.nlm.nih.gov/pubmed/21211605

TIA 1 bleed 2 emboli

Nagy A et al
2009

(113)
19557981

Aim: to assess effect of
thrombus size, severity of
symptoms and type of valve on
success and complication rate
of TT for PVT

Study type: Single-center
retrospective study

Size: n=62 episodes in 55 pts
identified by TEE

Inclusion criteria: obstructive —
restricted leaflet motion with
increased gradient, non-obstructive
—thrombus on TEE

Exclusion criteria:

Patient Population: 61% women,
mean age 56, NYHA Class llI/IV
71% in obstructive, valve type
(mitral 62), 52 obstructive 10
nonobstructive. Average thrombus
area 1.06 cm2 obstructive and 0.59
cm2 in nonobstructive

Intervention: bolus and continuous
infusion of SK, UK up to 72 h

Comparator: N/A

1° endpoint: complete clinical response =complete
hemodynamic response (normalization of gradient with
complete leaflet opening on fluoroscopy) in absence of
major complication

Results: complete clinical response 73% partial response
in 21% in obstructive. Size of thrombus not related to
outcome.

Complications: 3 deaths after surgery from failed TT, 4
deaths from complications of TT. 5 CVA, 1 TIA, 1 cerebral
bleed, 2 major bleed, 2 embolic events.

e Conclusion: Size of thrombus unrelated to
success or complication rate. NYHA Class IlI/IV
presentation vs I/ll - no difference in success or
complication rate of TT

e Limitation; single-center study with loss of
followup — cannot compare TT mortality vs surgical
mortality as 2/3 had surgery after failed TT
eComments: Intention to treat TT mortality 11%
and surgical mortality 44% - overall TT mortality
6% and surgical mortality 26%

Lengyel M et al
2001

Aim: to compare the efficacy
and safety of heparin vs TT vs

Inclusion criteria: obstructive —
restricted leaflet motion with

Intervention: Obstructive - heparin
or TT (SK or UK load with

1° endpoint: complete clinical response =complete
hemodynamic response (normalization of gradient with

eConclusion: TT was best in both NYHA class /1l
as well as NYHA Cass IlI/IV due to high risk

(114) surgery in pts with both increased gradient, nonobstructive | continuous infusion until successful) | complete leaflet opening on fluoroscopy) in absence of surgery. Heparin ineffective in both obstructive and
11603604 obstructive and nonobstructive | — thrombus on TEE as initial therapy in 30 mitral and 2 major complication nonobstructive
PVT aortic obstructive, surgery in 9 mitral eLimitation; single-center without a standard
Exclusion criteria: recurrent PVT | and 1 aortic, Nonobstructive- Results: complete clinical response 86% partial response | process to decide therapy — cannot compare
Study type: Single-center or contraindication to TT heparin first in 9% with TT - heparin ineffective with both obstructive results of high mortality with surgery (29%) to
retrospective study and no obstruction with half leading to obstruction mortality with TT (6%) as sicker pts in the surgery
Patient Population: 58% women, | Comparator: N/A group
Size: 85 episodes in 59 pts mean age 53, NYHA Class llI/IV Complications: 1 death heparin, 6 deaths surgery, of 43 eComments: heparin alone inadequate in 82%.
identified by TEE 90% in obstructive, valve type TT, 4/43 CVA, 1/43 major bleed Authors state that TT is treatment of choice for all
(mitral 41 aortic 3), 54 obstructive pts with PVT.
31 nonobstructive
Karthikeyan G etal | Aim: to compare the efficacy Inclusion criteria: first episode of | Intervention: accelerated 1.5 1° endpoint: complete clinical response =complete eConclusion: no statistically significant difference
2009 and safety of an accelerated left sided PVT (immobile or million units (MU) SK bolus followed | hemodynamic response (normalization of gradient with in the outcome of the 2 infusion rates, although
(115) infusion vs conventional hypomobile leaflets on flouroscopy) | by .1 MU/h vs .25 MU bolus followed | complete leaflet opening on fluoroscopy) in absence of there was a trend toward more major bleeding in
19738134 infusion of SK in pts with PVT by .1 MU/hupto 96 h major complication the accelerated infusion group

Study type: Randomized
controlled prospective trial

Size: 120 pts entered into
randomization for PVT

Exclusion criteria: recurrent PVT
or contraindication to TT

Patient Population: 44% women,
mean age 33, NYHA Class llI/IV
31%, valve type (mitral 79, aortic
30, both 11), all obstructive

Comparator: N/A

Results: complete clinical response 58%, complete
hemodynamic response 63%. No difference in the 2
infusions in terms of response or complications

Complications: 20 deaths, 6 embolic events, 11 major
bleeding with 5 intracranial hemorrhage

eLimitation: underpowered to show a difference
between the 2 groups. TEE was not performed.
eComments: complete clinical response 74 % in
NYHA Class I/l and 24% om NYHA Class IlI/IV.
Only randomized trial thus far with TT therapy,
showing a lower success rate than prior studies
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Caceres-Loriga et al

Aim: To determine the efficacy

Inclusion criteria: Consecutive

Intervention: bolus and continuous

1° endpoint: complete hemodynamic response

eConclusion: TT is effective in 80% of pts but with

2006 and safety of TT for PVT pts presenting with left sided infusion of SK up to 72 h (normalization of gradient with complete leaflet opening on | a high rate of embolism, Recurrence rate is high.
(116) obstructive PVT and no fluoroscopy) eLimitation: Single-center retrospective study
16622616 Study type: Single-center contraindication to TT Comparator: N/A Comments: Authors recommended TT as first
retrospective review Results: complete hemodynamic response 80.6%, partial | line of therapy in all pts
Exclusion criteria: 2 pts with a response 8.3%, no response 11%.
Size: 69 consecutive pts with | contraindicationto TT
PVT Complications: 4 deaths, 5 embolic complications (3 CVA
Patient Population: 78% women, and 5 TIA), 3 major hemorrhage (2 intracranial bleeding).
mean age 40 y, NYHA Class Ill/IV 16% had recurrence in follow-up.
94%, valve type (mitral 50, aortic 9,
tricuspid 9) all obstructive
Gupta et al Aim: To determine the short Inclusion criteria: All pts Intervention: Bolus and continuous | 1° endpoint: Complete hemodynamic response eConclusion: TT is effective in 80% of pts but with
2000 and long-term results of TT for | presenting with left sided infusion of SKup to 72 h (normalization of gradient with complete leaflet opening on | a high rate of embolism, particularly if in AF.
(117) PVT obstructive PVT and no fluoroscopy) Recurrence rate is high.
11099995 contraindication to TT Comparator: N/A
Study type: Single-center Results: Complete hemodynamic response 81.8%, partial | eLimitation: Single-center study with 10% lost to
retrospective review Exclusion criteria: 6 pts with response 10%, and no response 8.2%. 23% had follow-up. TEE was not done in majority.
contraindication to thrombolysis recurrence in follow up.
Size: n=110 consecutive pts eComments: pts who died were primarily those
with obstructive PVT Patient Population: 53% women, Complications: 8 deaths, 21 embolic complications (6 with severe Class IV HF and 3 died within 2 h of
mean age 68, NYHA Class Ill/IV CVA and 5 TIA), 9 major hemorrhage (5 intracranial infusion (not enough time for TT to work), of
80%, valve type (mitral 96, aortic bleeding) incomplete responders only 3/11 did well
14), all obstructive
Roudaut et al Aim: To define the efficacy and | Inclusion criteria: All pts at single | Intervention: SK (49), UK (41), 1° endpoint: Hemodynamic success (complete eConclusion: Surgery had a higher success rate
2009 safety of thrombolysis vs institution treated for PVT rTPA (37), combination (38) normalization of hemodynamics by echo and fluoroscopy) | and lower complication rate than TT
(118) surgery for PVT
19427604 Exclusion criteria: None Comparator: surgery with either Results: Hemodynamic success higher in surgery 89% vs

Study type: Single-center
retrospective review

Size: n=210 pts; treated by TT
(n=127 pts) or surgery (n=136
pts)

Patient Population: 66% women,
mean age 59, NYHA Class llI/IV
66%, valve type (mitral 169, aortic
84, tricuspid 4),
obstructive/nonobstructive 148/25

valve replacement (106) or
declotting pannus excision (30)

TT group 71%

Complications: Mortality similar (10%) both groups, total
complications (25% vs 11%) and embolic events (15% vs
0.7%) higher in TT vs surgery group

eLimitation: Single-center experience which
changed over time — surgery the more preferred
therapy with time

eComments NYHA class at presentation was
strongest predictor of late death. Long-term follow-
up at 6 y- better outcome in terms of mortality and
recurrence with surgery

76% of pts were subtherapeutic on their INR before
presentation, 23% had temporary cessation of
warfarin

© 2017 by the American Heart Association, Inc. and the American College of Cardiology Foundation.

30


http://www.ncbi.nlm.nih.gov/pubmed/16622616
http://www.ncbi.nlm.nih.gov/pubmed/11099995
http://www.ncbi.nlm.nih.gov/pubmed/19427604

Tong AT et al. Aim: To determine whether Inclusion criteria: Pts suspected | Intervention: Slow infusion SK 1° endpoint: Complete hemodynamic success eConclusion: Thrombus area >0.8cm2, Hx of
2004 thrombus size can predict of PVT obstruction or thrombus (54%), UK (17%) or tPA (29%) (hemodynamics to normal range), partial hemodynamic stroke and NYHA Class Ill/IV was predictive of
(119) outcome of thrombolysis formation undergoing TEE prior to success (partial improvement in hemodynamics), clinical complications and poor outcome
14715187 therapy for PVT 1T Comparator; N/A success (hemodynamic success without complication)
el imitation Registry study from 14 centers with
Study type: Registry of TEE | Exclusion criteria: Results: Complete hemodynamic success 76%, partial strict inclusion criteria and differing thrombolytic
performed prior to TT for PVT hemodynamic success 8.6%, clinical success 74% regimens — a study more of the TEE predictors
Patient Population: 107 pts from rather than outcome of thrombolysis
Size: n=107 pts entered into 14 centers, 71% women, mean Complications: Overall complications in 17.8%. Death
registry age 54, valve type (19 mitral, 13 5.6%, left sided embolic rate 14%, major complication of eComments: Soft mass increased success to 91%
aortic, 15 tricuspid), NYHA Class death, CVA, MI, cerebral bleed in 9.3% but still 75% success without soft mass
III-IV 63%, 99 obstructive vs 14 Thrombus size was an important predictor of
nonobstructive complication even in Class III/IV pts
TROIA Trial. Aim: Inclusion criteria: Intervention: 1° endpoint: Thrombolytic success eConclusion: Low-dose nonbolus slow tPA
Ozkan M, et al To identify the most effective Pts with obstructive PVT, Different thrombolysis regimens: Obstructive: Decrease gradient, 75% reduction in infusion resulted in the highest success rate of
2013 and safest TEE-guided nonobstructive PVT with recent thrombus size and clinical improvement (complete all 3, thrombolysis and lowest combined complication
(120) thrombolytic regimen for PVT. | thromboembolism, or a thrombus Group I: Rapid streptokinase (16) partial <3) rate.
23489534 diameter of 210 mm Group II: Slow streptokinase (41) Nonobstructive: >75% reduction thrombus size
Study type: Group III: High dose tPA (12) eLimitation: single-center nonrandomized study
Single-center, non-randomized, | Exclusion criteria: Group IV: Half dose, bolus and slow | Results: Successful thrombolysis in 83.2% of cases with small number of pts in each group. included
prospective Contraindication to TT, tPA infusion (27) (68.8%, 85.4%, 75.0%, 81.5%, 85.5% respectively; both obstructive and nonobstructive PVT
nonobstructive PVT with a Group V: low dose, non —bolus and | p=0.46)
thrombus diameter of <10 mm and | slow tPA infusion (124) eComments: 64 pts who had a contraindication to
Size: no recent thromboembolism, Complications: Overall complication rate of 18.6%. Lower | thrombolysis or failed thrombolysis underwent
182 consecutive pts with 220 prosthetic valve obstruction with no | Comparator: N/A combined complication rate in Group V (10.5%) vs. other surgery with a 17% mortality
episodes of PVT thrombus on TEE and normal groups (24%-38%)
prosthetic valve leaflet motion Absence of mortality in Group V. The predictors of
combined mortality plus nonfatal major complications were
Patient population: 182 pts, 71% any TT regimen other than Group V (OR group 1 through
female, nean age 43, 41% NYHA IV: 8.2, 3.8, 8.1 and 4.1 respectively; p<0.05 for each)
Class Ill/1V, valve type (84% mitral,
10% aortic,) 48% obstructive, 52%
nonobstructive
Ozkum M et al, Aim: Inclusion criteria: Intervention: 1° endpoint: Thrombolytic success o Conclusion: low dose slow infusion of tPA is an
2013 To evaluate the safety and Pregnant pts. with obstructive and | Low dose tPA — 25 mg over 6 h, Obstructive: Decrease gradient, 75% reduction in effective and safe regiment for PVT in pregnant
(121) efficacy of low-dose, slow nonobstructive PVT with recent repeat at 24 h thrombus size and clinical improvement (complete all 3, women
23812180 infusion tPA activator for the thromboembolism and thrombus partial <3) Nonobstructive: >75% reduction thrombus size

treatment of PVT in pregnant
women

diameter of >5mm and pts with
asymptomatic mobile
nonobstructive PVT with thrombus

Comparator: N/A

Result: 100% thrombolytic success. (Obstructive PVT
group thrombus area, mean, 1.7+1.2 cm?; range, 0.8-6

e Limitation: single-center nonrandomized trial
with small number of pts,: included both obstructive
and nonobstructive PVT

© 2017 by the American Heart Association, Inc. and the American College of Cardiology Foundation.

31


http://www.ncbi.nlm.nih.gov/pubmed/14715187
http://www.ncbi.nlm.nih.gov/pubmed/23489534
http://www.ncbi.nlm.nih.gov/pubmed/23812180

Study type:
Single-center, nonrandomized,

prospective (subgroup of
TROIA trial)

Size:

24 consecutive pregnant pts
with 28 episodes of PVT (all
mitral — 23 mechanical)

diameter of 210 mm

Exclusion criteria:

Pts. with contraindication to TT,
asymptomatic non obstructive PVT
with a thrombus diameter of
<10mm and no recent
thromboembolism, pts with
imminent abortion or placenta
pervia, pts with prosthetic valve
obstruction with no thrombus on
TEE and normal prosthetic valve
leaflet motion

Patient population: 24 women
during 25 pregnancies and 28
episodes PVT, mean age 29, mean
gestational age 19 wk, NYHA class
NNV (50%) obstructive in 15 (all
mitral), nonobstructive in 13

cm2; nonobstructive PVT group, mean, 0.9+0.4 cm?;

range, 0.4-1.8 cm?; p=0.022 . No remaining thrombus after

TT on TEE)

Complications: no complications in the mother,
20 live births with 1 placental hemorrhage and 1 minor
bleeding, 20% miscarraiges

eComment: this is a subset of the Ozkun 2013
series.

PORMETEE Trial
Ozkun M et al
2015

(122)

26299240

Aim:

To identify the efficacy and
safety of TEE-guided ultraslow
infusion of low-dose tPA for
PVT.

Study type:
Single-center, nonrandomized,

prospective

Size:

114 consecutive pts with120
episodes of PVT (113
mechanical PVT)

Inclusion criteria:

Pts with obstructive PVT,
nonobstructive PVT with recent
thromboembolism, or a thrombus
diameter of 210 mm

Exclusion criteria:
Contraindicationto TT,
nonobstructive PVT with a
thrombus diameter of <10 mm and
no recent thromboembolism,
Prosthetic valve obstruction with no
thrombus on TEE and normal
prosthetic valve leaflet motion

Patient Population: 65% female,
mean age 49, NYHA Class llI/IV
(35%), obstructive in 77 (23 aortic,
48 mitral 4 tricuspid, 2 double
valve), nonobstructive in 43 (10

Intervention:
Low dose tPA — 25 mg over 6 h,
repeat every 24 h

Comparator: N/A

1° endpoint: Thrombolytic success

Obstructive: Decrease gradient, 75% reduction in
thrombus size and clinical improvement (complete all 3,
partial <3)

Nonobstructive: >75% reduction thrombus size

Result: Successful thrombolysis in 90%.
Only independent predictor of unsuccessful result was
higher NYHA Class.

Complications: Total complications in 8 pts (6.7%) —
death (0.8%), major complication (3.3%), minor

complication (2.5%). — 1 stroke, 1 peripheral embolism and

4 hemorrhage

eConclusion: Low dose nonbolus slow tPA
infusion resulted in the high success rate of
thrombolysis (90%) and low combined complication
rate (embolism 1.7%, major bleed 1.7% minor
bleed 1.7%)

eLimitation: single-center nonrandomized study
with small number of pts, included both obstructive
and nonobstructive PVT. Only 4 pts were in NYHA
Class IV

eComments: success rate 20% after first dose and
required up to 8 doses, Median number sessions
=2, median dose tPA = 64 mg
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aortic, 26 mitral, 7 double valve)

Barbetseas, et al.
1998

Aim: To determine the clinical
and echocardiographic

Inclusion criteria: 23 pts with 24

obstructed mechanical prostheses

Intervention: 14 pts thrombus

1° endpoint:
14 pts thrombus vs. 10 pts pannus

o Duration of symptoms and anticoagulation status
and ultrasound intensity of mass can differentiate

(123) parameters to differentiate (surgical confirmation) Comparator: 10 pts pannus pannus from thrombus
9809956 thrombus from pannus Results:

formation for obstructed Exclusion criteria: N/A Pts with thrombus

mechanical prostheses e Shorter duration of symptoms

‘ e Lower rate of anticoagulation
Study type: Prospective TEE soft mass
observational e 929 of thrombus
e 29% of pannus

Gunduz, et al. Aim: To determine the utility of | Inclusion criteria: 62 pts with Intervention: N/A 1° endpoint: Definitive dx 37 pts: 22 thombus and 17 e 64 slice MDCT is helpful in differentiating pannus
2015 MDCT to differentiate thrombus | mechanical prosthesis pannus from thrombus in pts with mechanical prosthetic
(124) from pannus formation for (thrombolysis success or surgical Comparator: N/A Attenuation value of Hounsfield Units (HU) differentiated obstruction
26659372 obstructed mechanical confirmation) thrombus from pannus

prostheses HU >145 units for differentiating thrombus from pannus

e  87% sensitivity
Study type: Observational e 95% specificity
Safety endpoint: N/A

Cianciulli, et al. Aim: To determine the benefit | Inclusion criteria: 229 pts with Intervention: N/A 1° endpoint: Flouroscopy identified 87 single leafletand | e Flouroscopy is superior to echo in identifying
2005 of cine-flouroscopy for mechanical valve prosthesis 134 bileaflet prosthesis disc motion, while Doppler allows measurement of
(125) mechanical prosthetic valve underwent Doppler Comparator: N/A gradient
16245506 dysfunction echocardiography and fluoroscopy. o Disk motion differentiated between normal and abnormal

Study type: Observational

n=221 prosthetic valves for
analysis

Exclusion criteria: LV
dysfunction (n=8 pts)

prosthetic function by opening angle
e Normal 74 +/- 13 degree
Abnl 49 +/- 18 degree

Safety endpoint: N/A

Montorsi, et al.
2000

(126)
11078238

Study type: Observational; to
evaluate the diagnostic efficacy
of cine-flouroscopy, TTE and
TEE

Size: n=82 pts

Inclusion criteria: consecutive pts
with mechanical valves and
suspected valve thrombosis

Exclusion criteria:

Intervention: N/A

Comparator: N/A

1° endpoint:

Gp A - positive flouro and positive TTE
Gp B - positive flouro and negative TTE
Gp C- negative flouro and positive TTE
Gp D - negative flouro and negative TEE

Results: TEE is not required in Gp A
TEE showed thrombus in 33% of Gp B
TEE ruled out thrombus in Gp C

o TEE is the gold standard for dx of prosthetic
valve thrombosis when either fluoroscopy and TTE
are nondiagnostic
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TEE showed thrombus in 14% of Gp D

Muratori, et al.
2006

Study type: Observational; to
evaluate the diagnostic

Inclusion criteria: Pts with
mechanical prosthesis for

Intervention: N/A

1° endpoint:
Mitral prosthesis

o TEE is accurate for leaflet motion with MVR and
but not for AVR

(127) accuracy of TTE and TEE for cardioversion or suspected valve Comparator: N/A e 18single disk
16377291 leaflet motion in pts with dysfunction o 48 bileaflet
mechanical prosthesis Aortic prosthesis
Exclusion criteria: e 22 single disk
Size: n=111pts o 23bileaflet
Results:
Accuracy for leaflet motion
Mitral prosthesis
e TTE85%
e TEE 100%
Aortic prosthesis
e TTE13%
e TEE35%
Suy, et al. Study type: Observational; to | Inclusion criteria: Pts who Intervention: N/A 1° endpoint: CT feasible in 23 pts. o CT was additive to TEE in determination of
2016 evaluate the additive value of underwent repeat AVR due to mechanical valve dysfunction
(128) cardiac CT in suspected valve dysfunction Comparator: N/A Results: In 11 of 13 pts with inconclusive TEE, CT
27096962 mechanical valve dysfunction identified pannus.

Size: n=25pts

Exclusion criteria: N/A

Accuracy for pannus formation — 100%
Accuracy for leaflet motion — 61%

Symersky P, et al
2009

(129)

19801036

Study type: Observational; to
evaluate the additive value of
cardiac CT in suspected

mechanical valve dysfunction

Size: n=13 pts with 15
prosthetic valves

Inclusion criteria: Pts with

prosthetic valves in whom
obstruction was suspected but no
cause found

Exclusion criteria: N/A

Intervention: N/A

Comparator: N/A

1° endpoint: CT identified morphologic etiology of
obstruction in 8 of 13 pts, confirmed at surgery in 6 pts

Results: Findings by CT:
e  Sub-prosthetic substrate — 8 pts
e Leaflet motion restriction - 7 pts

o Multidetector CT scan can identify causes of
abnormal prosthesis function which are missed at
echocardiography or flouroscopy
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