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Survival and Outcomes Following Bioprosthetic vs Mechanical
Mitral Valve Replacement in Patients Aged 50 to 69 Years
Joanna Chikwe, MD; Yuting P. Chiang, BA; Natalia N. Egorova, PhD; Shinobu Itagaki, MD; David H. Adams, MD

IMPORTANCE In nonelderly patients with mitral disease requiring valve replacement, deciding
between bioprosthetic and mechanical prosthetic valves is challenging because long-term
survival and morbidity are not well defined.

OBJECTIVE To quantify survival and major morbidity after mitral valve replacement in
patients aged 50 to 69 years.

DESIGN, SETTING, AND PARTICIPANTS Retrospective cohort analysis of 3433 patients (aged
50-69 years) who underwent primary, isolated mitral valve replacement in New York State
hospitals from 1997-2007. Follow-up ended November 30, 2013; median duration was 8.2
years (range, 0-16.8 years). Propensity score matching for 19 baseline characteristics yielded
664 patient pairs.

EXPOSURES Bioprosthetic vs mechanical prosthetic mitral valve replacement.

MAIN OUTCOMES AND MEASURES All-cause mortality, stroke, reoperation, and major bleeding
events.

RESULTS No survival difference was observed between use of mechanical prosthetic and
bioprosthetic mitral valves in patients aged 50 to 69 years matched by propensity score or in
a subgroup analysis of age by decade. Among patients matched by propensity score, the
incidences of stroke and bleeding events were both significantly higher in those who received
mechanical prosthetic mitral valves compared with those who received bioprosthetic mitral
valves; however, the incidence of reoperation was lower in the mechanical prosthesis group
compared with the bioprosthesis group.

Outcome at 15
Years

No. (%) [95% CI] by Type of Mitral Valve Replacement
Hazard Ratio
(95% CI)

Mechanical Prosthetic
(n = 664) Bioprosthetic (n = 664)

Death 209 221

Actuarial 15-year
survival, % (95% CI)

57.5 (50.5-64.4) 59.9 (54.8-65.0) 0.95 (0.79-1.15)

Stroke 65 (14.0) [9.5-18.6] 41 (6.8) [4.5-8.8] 1.62 (1.10-2.39)

Reoperation 28 (5.0) [3.1-6.9] 47 (11.1) [7.6-14.6] 0.59 (0.37-0.94)

Bleeding events 72 (14.9) [11.0-18.7] 49 (9.0) [6.4-11.5] 1.50 (1.05-2.16)

CONCLUSIONS AND RELEVANCE Among patients aged 50 to 69 years undergoing mitral valve
replacement in New York State, there was no significant survival difference at 15 years in
patients matched by propensity score who underwent mechanical prosthetic vs
bioprosthetic mitral valve replacement. Mechanical prosthetic valves were associated with
lower risk of reoperation but greater risk of bleeding and stroke. Even though these findings
suggest bioprosthetic mitral valve replacement may be a reasonable alternative to
mechanical prosthetic valve replacement in patients aged 50 to 69 years, the 15-year
follow-up was insufficient to fully assess lifetime risks, particularly of reoperation.
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I n patients with severe, symptomatic mitral valve disease
unsuitable for surgical repair, mitral valve replacement re-
duces symptoms and improves survival.1,2 Bioprosthetic

valves are recommended in patients older than 70 years, in
whom the likelihood of needing reoperation for biopros-
thetic valve degeneration is low.1,2 The best prosthetic valve
type for patients younger than 70 years is less evident.1-6 Bio-
prosthetic structural valve degeneration has an accelerated
course in younger patients who consequently face a much
higher lifetime risk of reoperation.6 Reoperation rates are much
lower for mechanical prosthetic valves, but the increased risk
of thromboembolic and hemorrhagic complications, and life-
style limitations associated with lifelong anticoagulation are
major disadvantages.1-6

Current consensus guidelines for prosthetic heart valve se-
lection recommend either type of prosthetic valve for pa-
tients aged 60 to 70 years and mechanical prosthetic valves for
patients younger than 60 years.1,2 These recommendations are
based primarily on the results of 3 randomized clinical trials
that found no significant difference in late survival.7-9 Two of
these trials compared mechanical prosthetic and biopros-
thetic valve models implanted in the 1970s and 1980s,7,8 and
the third is a more recent study that included only patients un-
dergoing aortic valve replacement.9 Contemporary data are lim-
ited to small, single-center series.10-12 The aim of this multi-
center study was to compare long-term survival, stroke,
reoperation, and bleeding events after bioprosthetic vs me-
chanical prosthetic mitral valve replacement among patients
aged 50 to 69 years.

Methods
Study Design
A retrospective cohort study comparing long-term outcomes
after mitral valve replacement was performed with either a me-
chanical prosthetic or bioprosthetic valve using the State-
wide Planning and Research Cooperative System (SPARCS), an
administrative database in which all inpatient hospitaliza-
tions in New York State are reported. All patients aged 50 to
69 years who underwent primary mitral valve replacement in
New York State from January 1, 1997, to December 31, 2007,
were identified.

Mechanical prosthetic and bioprosthetic valve replace-
ments were differentiated using International Classification
of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM)
procedure codes 35.23 and 35.24, respectively. The follow-
ing patients were excluded: residents outside New York
State; patients who had undergone prior replacement of any
heart valve; and those undergoing concomitant replace-
ment of the aortic, pulmonary, or tricuspid valves; repair of
the aortic or pulmonary valves; concomitant coronary
artery bypass graft surgery; or concomitant thoracic aortic
surgery (definitions appear in eTable 1 in the Supplement).

The ICD-9-CM diagnosis codes documented in the index
hospitalization record and all inpatient admissions within
the prior 2 years were used to identify baseline comorbidi-
ties (definitions appear in eTable 2 in the Supplement). For

the index hospitalization, only those diagnoses identified as
present at admission were used to avoid conflating baseline
comorbid conditions with postoperative complications.

This study was approved by the New York State Depart-
ment of Health data protection review board as well as the Pro-
gram for Protection of Human Subjects at the Icahn School of
Medicine at Mount Sinai (the latter included a waiver of in-
formed consent).

Study End Points
The primary end point was all-cause mortality. The second-
ary outcomes were stroke, reoperation, and major bleeding
events. To identify deaths, the SPARCS database was linked to
the Social Security Death Master File (current as of November
30, 2013). Additionally, all subsequent hospital admissions or
available ambulatory and emergency department visits were
searched for patient deaths. All secondary end points were de-
fined using ICD-9-CM diagnosis and procedure codes (eTable
3 in the Supplement).

Stroke was defined as any cerebrovascular accident
documented during the index hospitalization as well as any
subsequent hospital admission in which the principal diag-
nosis was hemorrhagic or ischemic stroke (not including
transient ischemic attacks). Reoperation was defined as any
subsequent mitral valve replacement. Reoperations were
included (including concomitant procedures); however,
subsequent cardiac surgery that did not involve mitral valve
replacement was excluded. A major bleeding event was
defined as any subsequent hospital admission in which the
princ ipal diagnosis was intracerebral hemorrhage,
hemopericardium/cardiac tamponade, gastrointestinal
hemorrhage, hematuria, hemarthrosis, hemoptysis, or reti-
nal hemorrhage. In the absence of death, stroke, reopera-
tion, or a major bleeding event, patients were censored on
December 31, 2012 (most recent data available from
SPARCS).

Statistical Analysis
Baseline patient characteristics are represented as means with
standard deviations for normally distributed continuous vari-
ables and proportions for categorical variables. To compare
baseline differences in comorbidity between patients receiv-
ing mechanical prosthetic and bioprosthetic valves, the t test
was performed for continuous variables, the Pearson χ2 test
was performed for categorical variables, and standardized dif-
ferences were calculated for all variables.

Confounding due to differences in baseline characteris-
tics was addressed using propensity score matching13 (a simi-
lar method has been previously described14). To calculate the
propensity score, a hierarchical logistic regression model was
fitted with bioprosthetic implantation as the outcome. This
multilevel model imposes a nested structure onto the data,
whereby patients are grouped according to their surgeons and
individual practice variations are controlled.

Covariates entered into the model include all measured
baseline characteristics: year of surgery, age, sex, race/
ethnicity, admission urgency, active endocarditis or sepsis,
coagulation or platelet disorders, hypertension, diabetes,
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coronary artery disease, peripheral vascular disease, cere-
brovascular disease, congestive heart failure, atrial fibrilla-
tion, chronic obstructive pulmonary disease, chronic kidney
disease, liver disease, and cancer. The area under the
receiver operating characteristic curve for this model was
0.80. A 1:1 match was then performed using a caliper of 0.01
of the logit of the propensity score computed by this model.
The baseline characteristics of the patient pairs matched by
propensity score were compared using the paired t test for
continuous variables and the McNemar test for categorical
variables. The 30-day complication rates (definitions appear
in eTable 4 in the Supplement) were compared using the
McNemar test.

For the primary end point, survival curves and 15-year es-
timates were derived from the life table. For the secondary end
points of stroke, reoperation, and major bleeding, a compet-
ing risk analysis was performed to construct cumulative inci-
dence function curves and to calculate 15-year estimates. For
all end points, marginal Cox proportional hazards regression
models with robust sandwich variance estimators were fitted
with only prosthesis type entered as a covariate. The differ-
ence in overall survival was compared using the Cox model,
whereas the differences in secondary end points were evalu-
ated using the Gray test.

We reanalyzed all end points using the entire study
population with a multilevel Cox model, specifying patients
as being nested within their surgeons and fitted with pros-
thesis type and all baseline characteristics entered as
covariates. Two additional analyses were performed to
separately evaluate the outcomes of patients aged 50 to 59
years and 60 to 69 years. First, after splitting the entire
study population into these 2 age cohorts, all end points
were reevaluated by fitting Cox models with prosthesis type
and all baseline characteristics entered as covariates. Sec-
ond, the prosthesis type × age cohort interaction was evalu-
ated for the entire study population by fitting a Cox model
with prosthesis type, propensity score, and all baseline
characteristics (replacing the original continuous age vari-
able with a binary variable for age cohort) entered as covari-
ates. All tests were 2-tailed with an α level of .05. All statisti-
cal analyses were performed using SAS version 9.3 (SAS
Institute Inc).

Results
Study Population
Mitral valve replacement was performed in 8410 patients
aged 50 to 69 years. The study cohort of 3433 patients
included 795 patients (23.2%) with bioprosthetic valves and
2638 patients (76.8%) with mechanical prosthetic valves.
Out-of-state residents (7.0%, n = 585) were excluded as well
as patients with 1 or more of the following criteria: any pre-
vious valve replacement (7.8%, n = 658) or other concomi-
tant valve replacement (21.9%, n = 1845), concomitant aortic
or pulmonary valve repair (1.1%, n = 94), coronary artery
bypass graft surgery (33.4%, n = 2809), or thoracic aortic
surgery (1.2%, n = 98).

Patient Characteristics
Between 1997 and 2012, use of bioprosthetic mitral valve
replacement increased from 8% (26/332) to 60% (181/302) of
patients (P < .001; eFigure 1 in the Supplement). Patients in
the study cohort who received a mechanical prosthetic
valve (n = 2638) compared with those who received a bio-
prosthetic valve (n = 795) were younger (mean [SD] age, 59.7
[5.7] years vs 61.2 [5.9] years, respectively; P < .001) and less
likely to have a history of diabetes (17% vs 25%, P < .001),
unrevascularized coronary artery disease (25% vs 32%,
P < .001), congestive heart failure (53% vs 58%, P = .03),
coagulation or platelet disorder (5% vs 7%, P = .046), liver
disease (4% vs 8%, P < .001), and cancer (2% vs 5%, P < .001)
(Table 1). Patients who received mechanical prosthetic
valves were more likely to have a history of atrial fibrillation
(51% vs 43% in the bioprosthesis group, P < .001).

Propensity-score matching produced 664 patient pairs.
Age and all baseline comorbidities were balanced between
the 2 groups (Table 2). There was no significant difference in
30-day mortality (5% in the bioprosthesis group vs 4% in the
mechanical prosthesis group, P = .12) after valve replace-
ment. Bioprosthetic valves were associated with more respi-
ratory failure (21% vs 16% in mechanic prosthesis group,
P = .01), but no other differences in 30-day outcomes were
observed (Table 3). In the propensity-score matched cohort,
median follow-up time was 8.2 years (interquartile range
[IQR], 6.1-10.6 years) with maximum follow-up of 16.8 years.
Median follow-up time was 8.1 years (IQR, 6.1-10.5 years) in
the mechanical prosthesis group compared with 8.2 years
(IQR, 6.2-10.7 years) in the bioprosthesis group. The baseline
characteristics of patients who received bioprosthetic valves
but who were not matched are listed in eTable 5 in the
Supplement.

Mortality
Among patients matched by propensity score, there was no
difference in long-term survival between the mechanical
prosthetic and bioprosthetic mitral valve replacement. A
total of 209 deaths occurred in the mechanical prosthesis
group and 221 deaths occurred in the bioprosthesis group.
Actuarial 15-year survival was 57.5% (95% CI, 50.5%-64.4%)
in the mechanical prosthesis group compared with 59.9%
(95% CI, 54.8%-65.0%) in the bioprosthesis group (hazard
ratio [HR], 0.95 [95% CI, 0.79-1.15], P = .62; Figure 1).

Stroke
The cumulative incidence of stroke at 15 years after mitral
valve replacement was significantly higher in the mechani-
cal prosthesis group (14.0%; 95% CI, 9.5%-18.6%) compared
with the bioprosthesis group (6.8%; 95% CI, 4.5%-8.8%)
(HR, 1.62 [95% CI, 1.10-2.39], P = .01; Figure 2A). A total of
106 strokes occurred during follow-up (65 in the mechanical
prosthesis group vs 41 in the bioprosthesis group), for which
the associated 30-day mortality was 8.5%. Of these, 24 were
cerebrovascular events that occurred postoperatively during
the index hospitalization (12 in each group). Of the 82
strokes that occurred after the index admission, 18 strokes
were hemorrhagic and 64 were ischemic. Of the 18 hemor-
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rhagic strokes, 12 occurred in the mechanical prosthesis
group and 6 occurred in the bioprosthesis group. Of the 64
ischemic strokes, 41 occurred in the mechanical prosthesis
group and 23 occurred in the bioprosthesis group.

Reoperation
The cumulative incidence of mitral valve reoperation at 15
years was significantly lower in the mechanical prosthesis
group (5.0%; 95% CI, 3.1%-6.9%) compared with the bio-
prosthesis group (11.1%; 95% CI, 7.6%-14.6%) (HR, 0.59 [95%

CI, 0.37-0.94], P = .03; Figure 2B). Forty-seven patients in
the bioprosthesis group and 28 patients in the mechanical
prosthesis group underwent reoperation during the study
follow-up period (30-day mortality of 5.3%).

Bleeding Events
The cumulative incidence of bleeding events at 15 years
after mitral valve replacement was significantly higher in
the mechanical prosthesis group (14.9%; 95% CI, 11.0%-
18.7%) compared with the bioprosthesis group (9.0%; 95%

Table 1. Patient Baseline Characteristics in the Overall Cohort According to Type of Mitral Valve Replacement

All Patients
(N = 3433)a

Type of Mitral Valve Replacementa

Standardized
Difference, % P Value

Bioprosthetic
(n = 795)

Mechanical
Prosthetic
(n = 2638)

Demographics

Age, mean (SD), y 60.1 (5.8) 61.2 (5.9) 59.7 (5.7) 25.9 <.001

Male sex 1392 (41) 340 (43) 1052 (40) 5.9 .15

Race/ethnicityb

Non-Hispanic white 1925 (56) 452 (57) 1473 (56) 2.1

.07
Non-Hispanic black 384 (11) 103 (13) 281 (11) 7.2

Hispanic 256 (7) 63 (8) 193 (7) 2.3

Other or unknown 868 (25) 177 (22) 691 (26) 9.2

Emergent or urgent admission 1535 (45) 434 (55) 1101 (42) 25.5 <.001

Concomitant tricuspid valve repair 132 (4) 41 (5) 91 (3) 8.4 .03

Comorbidities

Coagulation or platelet disorder 189 (6) 55 (7) 134 (5) 7.7 .046

Hypertension 1833 (53) 469 (59) 1364 (52) 14.6 <.001

Diabetes mellitus 654 (19) 200 (25) 454 (17) 19.4 <.001

Endocarditis or sepsis 93 (3) 32 (4) 61 (2) 9.8 .001

Coronary artery disease

Without prior revascularization 913 (27) 257 (32) 656 (25) 16.5

<.001Prior PCI 75 (2) 31 (4) 44 (2) 13.5

Prior CABG surgery 157 (5) 46 (6) 111 (4) 7.2

Congestive heart failure 1867 (54) 460 (58) 1407 (53) 9.1 .03

Atrial fibrillation 1694 (49) 342 (43) 1352 (51) 16.4 <.001

Peripheral vascular disease 107 (3) 38 (5) 69 (3) 11.5 .006

Cerebrovascular disease 282 (8) 72 (9) 210 (8) 3.9 .32

Chronic obstructive pulmonary
disease

671 (20) 184 (23) 487 (18) 11.5 .004

Chronic kidney disease 260 (8) 89 (11) 171 (6) 16.5 <.001

Liver disease 178 (5) 66 (8) 112 (4) 16.6 <.001

Cancer 92 (3) 37 (5) 55 (2) 14.2 <.001

Year of surgery

1997 337 (10) 27 (3) 310 (12) 31.2

<.001

1998 357 (10) 31 (4) 326 (12) 30.6

1999 309 (9) 38 (5) 271 (10) 20.7

2000 334 (10) 43 (5) 291 (11) 20.4

2001 318 (9) 63 (8) 255 (10) 6.2

2002 304 (9) 66 (8) 238 (9) 2.6

2003 299 (9) 69 (9) 230 (9) 0.1

2004 310 (9) 100 (13) 210 (8) 15.2

2005 286 (8) 103 (13) 183 (7) 20.0

2006 286 (8) 119 (15) 167 (6) 27.7

2007 293 (9) 136 (17) 157 (6) 34.4

Abbreviations: CABG, coronary artery
bypass graft; PCI, percutaneous
coronary intervention.
a Data are expressed as No. (%)

unless otherwise indicated.
b Percentages may not equal 100%

due to rounding.
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CI, 6.4%-11.5%) (HR, 1.50 [95% CI, 1.05-2.16], P = .03;
Figure 2C). Forty-nine patients in the bioprosthesis group
and 72 patients in the mechanical prosthesis group experi-
enced a bleeding event during the study follow-up period
(30-day mortality of 7.4%).

Unadjusted survival curves based on the entire study
population of 3433 patients are presented in eFigure 2 in the
Supplement. Multivariable analysis of the primary and sec-
ondary end points using the entire study population pro-
duced similar results to the analysis of the groups matched

by propensity score (eTable 6 in the Supplement). The
results of the subgroup analyses by age cohort (50-59 years
and 60-69 years) for all end points are presented in eTable 7
and eFigure 3 in the Supplement. In addition, no significant
interaction was found between prosthesis choice and age
cohort for any of the end points (P = .07 for mortality,
P = .62 for stroke, P = .56 for reoperation, and P = .94 for
major bleeding). The 10-year estimates of actuarial survival
and cumulative incidence of stroke, reoperation, and major
bleeding are provided in eTable 8 in the Supplement and

Table 2. Baseline Characteristics After Propensity Score Matching

Type of Mitral Valve Replacementa

Standardized
Difference, % P Value

Bioprosthetic
(n = 664)

Mechanical
Prosthetic
(n = 664)

Demographics

Age, mean (SD), y 60.8 (5.9) 61.0 (5.5) 3.0 .58

Male sex 276 (42) 282 (42) 1.8 .74

Race/ethnicityb

Non-Hispanic white 369 (56) 368 (55) 0.3

.16
Non-Hispanic black 89 (13) 73 (11) 7.4

Hispanic 47 (7) 67 (10) 10.7

Other or unknown 159 (24) 156 (23) 1.1

Emergent or urgent admission 340 (51) 367 (55) 8.2 .13

Concomitant tricuspid valve repair 31 (5) 26 (4) 3.7 .51

Comorbidities

Coagulation or platelet disorders 44 (7) 50 (8) 3.5 .52

Hypertension 372 (56) 386 (58) 4.3 .28

Diabetes mellitus 139 (21) 156 (24) 6.2 .68

Endocarditis or sepsis 19 (3) 28 (4) 7.3 .46

Coronary artery disease

Without prior revascularization 212 (32) 194 (29) 5.9

.11Prior PCI 20 (3) 19 (3) 0.9

Prior CABG surgery 26 (4) 44 (7) 12.1

Congestive heart failure 377 (57) 396 (60) 5.8 .28

Atrial fibrillation 307 (46) 291 (44) 4.8 .35

Peripheral vascular disease 23 (3) 34 (5) 6.8 .43

Cerebrovascular disease 55 (8) 60 (9) 2.7 .63

Chronic obstructive pulmonary
disease

141 (21) 152 (23) 4.0 .47

Chronic kidney disease 57 (9) 69 (10) 6.2 .43

Liver disease 44 (7) 57 (9) 7.4 .18

Cancer 25 (4) 26 (4) 0.8 .89

Year of surgery

1997 27 (4) 27 (4) 0

.77

1998 31 (5) 29 (4) 1.4

1999 38 (6) 24 (4) 10.0

2000 42 (6) 44 (7) 1.2

2001 62 (9) 42 (6) 11.2

2002 63 (9) 59 (9) 2.1

2003 58 (9) 75 (11) 8.6

2004 82 (12) 82 (12) 0

2005 86 (13) 86 (13) 0

2006 88 (13) 91 (14) 1.3

2007 87 (13) 105 (16) 7.7

Abbreviations: CABG, coronary artery
bypass graft; PCI, percutaneous
coronary intervention.
a Data are expressed as No. (%)

unless otherwise indicated.
b Percentages may not equal 100%

due to rounding.
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data for secondary end points at 15 years in the form of
numbers needed to treat and numbers needed to harm are
provided in eTable 9 in the Supplement.

Discussion
The choice between mechanical prosthetic and biopros-
thetic mitral valve replacement in patients younger than 70
years is controversial. During the past decade, the use of
bioprosthetic mitral valve replacement in patients aged 50
to 69 years has steadily increased from a small minority of
patients, and it now exceeds the use of mechanical pros-
thetic mitral valve replacement. However, no large-scale
studies have compared the long-term outcomes of mechani-
cal prosthetic and bioprosthetic mitral valve replacement in
this age group. Our study demonstrates that there was no
significant difference in survival at 15-year follow-up
between mechanical prosthetic and bioprosthetic mitral
valve replacements. There is a trade-off between the incre-
mental risk of reoperation associated with bioprosthetic
valves and the greater long-term risk of stroke and major
bleeding with mechanical prosthetic valves.

Our findings differ from recently published data. A sur-
vival benefit was reported with mechanical prosthetic
mitral valves in patients younger than 60 years in 3 single-
center retrospective studies.10-12 However, the survival ben-
efit in these much smaller cohorts may be attributable to
selection bias. Bioprosthetic valves are commonly used in
patients judged to have shorter life expectancies based on
characteristics that are difficult to quantify and to adjust for
retrospectively, such as frailty. In addition, not all major
determinants of reduced survival were controlled for, such
as peripheral vascular disease, cerebrovascular disease,
chronic lung disease, and contraindications to warfarin.10-12

The most important determinants of survival after valve
replacement are age and baseline comorbidity.5,12 Our sur-
vival data confirm the findings of previous randomized
trials.7,15 In patients with the same level of baseline comor-
bidity, choice of mitral valve prosthesis does not appear to
be associated with any difference in survival. This was also
the case in subgroup analysis of patients aged 50 to 59 years
in our study cohort.

The lack of survival difference refocuses the emphasis
in decision making on the relative risks of major complica-
tions, and also on quality of life. We confirmed that
mechanical prosthetic mitral valve replacement is associ-
ated with a lower risk of reoperation (5.0% 15 years after
mechanical prosthetic valve replacement vs 11.1% after bio-
prosthetic valve replacement). Importantly, the adverse
effects of mitral valve reoperation in contemporary practice
seems limited. The 30-day mortality after reoperation was
5.3% in this multicenter cohort, and experienced centers
report even lower operative mortality and excellent func-
tional outcomes.16-18

Conversely, the 15-year cumulative incidence of stroke
in patients with mechanical prosthetic valves was 14.0%,
which is significantly higher than that of patients who
received bioprosthetic valves (6.8%). Increased likelihood of
stroke after mechanical prosthetic compared with biopros-
thetic mitral valve replacement has been reported in previ-
ous observational studies,6,19,20 remains a constant risk over
the lifetime of the patient, and has been shown to persist
even with optimal anticoagulation.20,21 The incremental
stroke risk that we observed with mechanical prosthetic
valves is unlikely to be related to patient risk factors such as
cerebrovascular disease, atrial fibrillation, or coagulation
disorders, which had the same prevalence in each group of

Figure 1. Overall Survival in Patients Aged 50 to 69 Years After Mitral
Valve Replacement
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Table 3. Outcomes Within 30 Days of Mitral Valve Replacement in Patients Matched by Propensity Score

Type of Mitral Valve Replacementa

P Value
Bioprosthetic
(n = 664)

Mechanical Prosthetic
(n = 664)

Mortality 36 (5) 24 (4) .12

Stroke 14 (2) 15 (2) .85

Hemorrhage 40 (6) 26 (4) .08

Atrial fibrillation 83 (13) 66 (10) .13

Acute kidney injury 28 (4) 25 (4) .67

Respiratory failure 141 (21) 107 (16) .01

Readmission 148 (22) 136 (20) .41 a Data are expressed as No. (%).
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our study. The adverse effect of stroke on patients was sub-
stantial. In this cohort, stroke carried a 30-day mortality of
8.5%. Similar to stroke, major bleeding events were more
common in patients with mechanical prosthetic valves, and
associated with 30-day mortality of 7.4%.

Consensus guidelines have increasingly emphasized
patient preference in preoperative decision making.1,2,22,23

Quality-of-life surveys indicate that many patients view the
distant possibility of reoperation as a reasonable trade-off
for freedom from lifelong anticoagulation, reduced quality
of life, and poorer perceived health status associated with
mechanical prosthetic valves.24 Our data strongly suggest
that the incremental risks of stroke and bleeding associated
with mechanical prosthetic valve replacement should also
be a major consideration in any discussion of prosthesis
choice.

Strengths and Limitations
The main strength of using a mandatory, statewide database
is that it enabled us to analyze a large volume of nonelderly
patients undergoing mitral valve replacement in contempo-
rary practice, with long-term follow-up that included key
clinical outcomes in addition to survival. The main limita-
tions of using an administrative dataset, such as SPARCS,
are the accuracy of coding and the absence of potential con-
founding variables that could not therefore be adjusted for,
including etiology of valve disease, extent of coronary
artery disease, and ventricular dysfunction. As a result,
there may not have been adequate control for selection bias.
However, other than a higher incidence of postoperative
respiratory failure in the bioprosthesis group, there were no
significant differences in 30-day mortality and morbidity in
this large cohort, suggesting that the treatment groups were
well matched.

This dataset includes no information on specific models
of valve prosthesis, echocardiographic parameters, func-
tional status, or quality of life and no data on medical man-
agement, including anticoagulation regimens. The number
of patients at risk at 15 years is relatively small, which
reduces the precision of our end point risk estimates. In
addition, we were unable to determine when patients were
hospitalized out of state, potentially causing us to underes-
timate the rate of the secondary end points. However, we
believe that movement out of state would affect both
groups equally.

Our estimates of major bleeding may also be underesti-
mations because we did not include iatrogenic hemorrhages
related to subsequent procedures as part of our definition.
These events were left out because it is impossible to
differentiate between major and minor hemorrhages based
on ICD-9-CM codes alone. Last, the incidence of biopros-
thetic valve degeneration accelerates with time; therefore,
15-year follow-up may not be representative of the relative
lifetime risks in this patient age group. A randomized
study with longer follow-up, including information on
quality-of-life data, could address these limitations and
more fully inform clinical decision making and future
guideline recommendations.

Figure 2. Cumulative Incidence of Major Morbidity in Patients Aged 50 to
69 Years After Mitral Valve Replacement
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P values calculated using the Gray test. Forty-one strokes occurred in the
bioprosthesis group vs 65 in the mechanical prosthesis group. Forty-seven
reoperations occurred in the bioprosthesis group vs 28 in the mechanical
prosthesis group. Forty-nine major bleeding events occurred in the
bioprosthesis group vs 72 in the mechanical prosthesis group. HR indicates
hazard ratio.

Bioprosthetic vs Mechanical Mitral Valve Outcomes Among Older Patients Original Investigation Research

jama.com (Reprinted) JAMA April 14, 2015 Volume 313, Number 14 1441

Copyright 2015 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023



Copyright 2015 American Medical Association. All rights reserved.

Conclusions

Among patients aged 50 to 69 years undergoing mitral valve
replacement in New York State, there was no significant sur-
vival difference at 15 years in patients matched by propensity
score who underwent mechanical prosthetic vs bioprosthetic

mitral valve replacement. Mechanical prosthetic valves were
associated with lower risk of reoperation but greater risk of
bleeding and stroke. Even though these findings suggest bio-
prosthetic mitral valve replacement may be a reasonable al-
ternative to mechanical prosthetic valve replacement in pa-
tients aged 50 to 69 years, the 15-year follow-up was insufficient
to fully assess lifetime risks, particularly of reoperation.
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