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Abstract

Introduction—Standardization of care can reduce practice variation, optimize resource
utilization and improve clinical outcomes. We have created a standardized clinical assessment and
management plan (SCAMP) for patients having balloon aortic valvuloplasty (BAV) for congenital
aortic stenosis (AS). This study compares acute outcomes of BAV at our institution before and
after introduction of this SCAMP.

Methods—In this retrospective matched cohort study each SCAMP patient was matched to 4
historical controls. Outcomes were categorized based on the combination of residual AS and AR
as: 1)Optimal: gradient < 35 mmHg and trivial or no AR, 2)Adequate: gradient < 35 mmHg and
mild AR, 3)Inadequate: gradient > 35 mmHg and/or moderate or severe AR.

Results—All 23 SCAMP patients achieved a residual AS gradient < 35 mmHg; the median
residual AS gradient for the SCAMP group was lower (25 (10 — 35) mmHg) than in matched
controls (30 (0 — 65) mmHg; p=0.005). The two groups did not differ with regard to degree of AR
grade after BAV. Compared to controls, SCAMP patients were more likely to have an optimal
result, and less likely to have an inadequate result (52% versus34% and 17% versus 45%,
respectively; p=0.02)
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Conclusions—A SCAMP for BAV resulted in optimal acute results in half of the initial 23
patients enrolled, and outcomes in this group were better than those of matched historical controls.
Whether these improved acute outcomes translate into better long term outcomes for this patient
population remains to be seen.
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Introduction

Practice variation can lead to higher resource utilization and can negatively affect the
delivery of care.(1-3) This recognition has spawned concerted efforts to standardize care,
with the ultimate goal of improving patient safety and clinical outcomes. Examples of
standardization tools include clinical practice guidelines, algorithms of care, templated
electronic medical records, and surgical checklists.(3-10)

In 2008, we created the Standardized Clinical Assessment and Management Plan (SCAMP),
and introduced this quality improvement initiative into our academic center-based, pediatric
cardiology practice. Each SCAMP targets a relatively heterogeneous patient population with
a single underlying diagnosis or chief complaint, standardizing assessment and management
through an iterative data collection and analysis process.(11-15)Early SCAMPs focused on
outpatients,(12, 15) but as the tool matured and its utility became more evident, we tested
the feasibility of inpatient and procedural SCAMPs. One of the early outpatient SCAMPs
pertained to the management of patients with congenital aortic stenosis (AS), and one arm of
the decision tree recommended referral for catheterization. Using this decision tree as a
starting point, we then wrote a SCAMP to guide decision making during balloon aortic
valvuloplasty (BAV) for AS.

The safety and efficacy of BAV for AS have been established over the last 25 years.(16-31)
However, the implications of alternative management decisions with regard to timing and
outcomes of interventions are not well understood. Long term follow up after BAV reveals
an ongoing, steady hazard for repeat interventions, including aortic valve replacement
(AVR).(32)In order to elucidate the interaction between residual AS, and post-dilation AR,
as they affect referral for AVR, Brown, et al, modeled combinations of residual AS gradient
and AR grade. Their analysis suggested that AS reduction during BAV might have greater
impact than minimizing AR, with regard to delaying aortic valve surgery.(32)Based on this
data, the BAV for AS SCAMP prioritized achieving a residual gradient < 35 mmHg, while
attempting to avoid moderate AR.

All SCAMPs undergo periodic data review after implementation. Thus, following initial
implementation of the SCAMP, we can now report the results of the first analysis of data
from the BAV for AS SCAMP, with attention to acute procedural outcomes. To assess the
impact of the SCAMP on acute outcomes, we compared patients managed according to the
SCAMP to patients with similar characteristics treated prior to the implementation of the
SCAMP.
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BAV for AS SCAMP

Operators

Population

The BAV for AS SCAMP was written by an eight-member committee of experienced,
academic pediatric cardiologists and pediatric cardiac surgeons through a consensus-based
process, following extensive subject review and preparation of a background document(14).
The decision tree focused on technical aspects of the procedure, specifying indications for
repeated intervention (i.e. redilation with balloons of increasing diameter). As allowed by
the design of the SCAMP, practitioners were permitted to deviate from the management
recommendations, though they were required to document reasons for deviation to allow
subsequent analysis and potential SCAMP modification.

All 5 catheterizers performing procedures in our catheterization laboratory during the
SCAMP implementation period participated. All were familiarized with the SCAMP and
had the document readily available through an online reference during the procedures. In
addition, during early stages, a single operator who had played a key role in the writing of
the SCAMP was on site during the procedures to serve as a resource and to ensure that data
forms were completed.

Patients referred for catheterization due to AS starting in December 2010 were prospectively
identified during their pre-procedural evaluations, and were included in the SCAMP. As
written, the SCAMP identified several exclusion factors, most of which marked patients
with other left heart disease that might confound reoperation outcomes. These exclusions
were: hypoplastic left ventricle (LV) (end diastolic dimension z-score < -2.5), hypoplastic
or stenotic mitral valve (area z-score < -2.5 or mean mitral valve inflow Doppler gradient >
6 mmHg), sub or supravalvar AS, history of in utero aortic valvuloplasty, moderate or
severe AR, associated congenital heart disease other than patent ductusarteriosus or
coarctation of the aorta.

Controls were identified by a search of the Department of Cardiology database which
yielded 453 patients prior to 2010 who would have met criteria for the SCAMP. From this
group, and starting with the most recent patients, we performed a 4:1 match of variables that
have been shown to affect acute procedural outcomes: age category at intervention
(categories: <1 month, 1-11 months, 1-11 years, >11 years), echocardiographic aortic
regurgitation grade before intervention (Grades: None/trivial, Mild, Moderate or severe), AS
gradient: within 15 mmHg (peak-to-peak gradient measured at catheterization), history of
prior BAV, history of surgical aortic valvuloplasty, presence of left ventricular dysfunction
on pre-catheterization echocardiogram.

All 92 historical controls underwent BAV between December of 1993 and May of 2009, and
have been reported previously.(32) To assess for an era effect within the control group, we
compared the outcomes of patients undergoing BAV before 2005 to those undergoing BAV
between 2005 and the introduction of the SCAMP.

Congenit Heart Dis. Author manuscript; available in PMC 2015 July 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Page 4

As with other SCAMPs at our institution, the data were collected as part of a quality
improvement project. Retrospective analysis and reporting of the data was approved by the
Committee on Clinical Investigation.

Data Collection

Data for the control group were obtained by retrospective review of the medical records and
cine angiograms. For SCAMP patients, data related to the procedure were obtained
prospectively through the use of the data collection forms.

Measurements of balloon sizes used during the procedure are reported as the manufacturer-
specified nominal balloon size. Because one of the SCAMP recommendations was to
increase balloon-to-annulus ratio (BAR) by approximately 10% when further dilations were
indicated, and sometimes that required inflating the same nominal size balloon at a higher
pressure, we also report the measured balloon size. This size was obtained from the recorded
angiograms by a single investigator andwas used to calculate the measured BAR applied
during each inflation. The decision to use rapid ventricular pacing for balloon stabilization
was left to the provider’s discretion.

The reported gradients before and after BAV were peak-to-peak gradients (AS gradient)
obtained by simultaneous measurements in the LV and aorta or by direct catheter pullback
across the aortic valve. Patients with AS gradients < 35 mmHg at the end of the procedure
were considered to have acutely successful gradient reduction.

For purposes of this study, the degree of AR for both groups before and after BAV was
assessed by a single angiographic reviewer in blinded fashion, and classified according to
the scale defined in Table 1. The degree of AR before and after BAV as reported in the
catheterization report and pre- and post-BAV echocardiograms are also reported for
comparison purposes.

The composite outcomes of BAV were classified into the following categories based on the
reported post-BAV AS gradient and the blinded assessment of post-BAV angiographic AR:

- Optimal: gradient < 35 mmHg and trivial or no AR
- Adequate: gradient < 35 mmHg and mild AR
- Inadequate: gradient > 35 mmHg and/or moderate or severe AR

This hierarchy of outcomes is based on the freedom from AVR 10 years post dilation
associated with each category.(32) Freedom from AVR after BAV for the cohort reported by
Brown et.al. with the patients categorized into these three combined outcome categories can
be found in supplemental figure 1.

Balloon Aortic Valvuloplasty

The technical details of aortic valve dilation have been described previously.(19, 26, 30) The
decision support algorithm for the SCAMP (Figure 1) provides recommendations for some
of the major technical aspects of the procedure, including initial BAR, criteria for repeat
dilation, incremental increase in BAR with subsequent dilations, and performance of aortic
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root angiograms to evaluate AR. Our institution’s overall approach to BAV has remained
largely unchanged over the last two decades. The main changes in practice incorporated into
the SCAMP were the following: intervening for gradients less than 50 mmHg, repeated
dilation to achieve residual AS gradient <35 mmHg, and more gradual increase in the
balloon to annulus ratio, increasing the measured balloon size to aortic valve annulus ratio
by ~10% with each dilation. In small children and infants, this may require taking advantage
of compliance characteristics of the balloons beyond their nominal pressures to deliver
specific dilating diameters.

Statistical Analysis

Results

The primary outcome measure was the composite outcome after BAV, using the blinded
assessment of AR. Secondary outcome measures include the residual AS gradient and
degree of AR after BAV as assessed by post-procedure echocardiogram and as reported in
the catheterization report. Data are presented as mean £SD or median (range), as
appropriate. To account for the matching of SCAMP patients and controls, comparisons
were performed using conditional logistic regression analysis, with the exception of the
comparison of post-BAV AS gradient category, which was performed using Fisher’s exact
test (since there were no patients with a residual gradient >35 mmHg in the SCAMP group).
The variability around minimal and maximal BAR between the two groups was compared
using the F test of equality of variances. A p-value of less than 0.05 was considered
statistically significant.For comparison of AR grading between different modalities (blinded
angiographic assessment, angiographic assessment as reported by the operator, and
echocardiographic assessment) Spearman rank correlation coefficients and percent
agreement were calculated.

Pre Intervention Characteristics

The demographic and clinical characteristics of the 23 patients enrolled in the SCAMP from
December 2010 until April 2012 and their 92 matched historical controls are summarized in
Table 2. Forty eight percent of the cohort was < 1 year of age. Peak gradients were greater
than 50 mm Hg in 61% with no or trivial AR present in the majority (83%) and mild AR in
the remaining. Left ventricular function was normal in 82%. Although the median gradient
before BAV was lower in the SCAMP group, categorical groups were similar due to the
matching of gradients within 15 mm Hg.

Adherence to SCAMP recommendations

Deviations from the SCAMP recommendations were identified and reviewed. Overall
adherence to the SCAMP decision support algorithm was 78%, and the point of deviation
had to do with either balloon size or performance of aortography. There were no deviations
on the initial decision to proceed with BAV. Among deviations related to balloon size, the
initial balloon used was larger than recommended in 2 patients (larger size was chosen due
to knowledge of balloon size during BAV only 6 months prior, n=1; “per operator
preference”, n=1), and was smaller than recommended in one (operator preference).
Omission of the recommended angiogram between the first and second dilation occurred in
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4 cases, because no hemodynamic change was seen and the patient was deemed to be too
unstable by the operator (n=3) or because the aortic valve had been challenging to cross and
operator did not want to give up LV wire position (n=1).

Balloon Aortic Valvuloplasty

Technical variables related to BAV are summarized in Table 3. Procedures were similar
with regard to number of balloons used and number of inflations. Although there was no
difference in the mean of the BAR in the SCAMP vs. control groups, there was a trend
towards less variability in the BAR in the SCAMP group (p=0.07, Figure 2). Rapid cardiac
pacing for balloon stabilization was used more frequently in the SCAMP patients (39 versus
10%; p=0.002). No procedure related adverse events were reported in the 23 SCAMP
patients.

Acute Outcomes

The acute outcomes of BAV for both groups are summarized in Table 4. The median post-
BAV gradient was lower in SCAMP patients, and all SCAMP patients had a residual
gradient <35 mmHg. Although SCAMP patients more often had none/trace AR post BAV
(52% versus 41%) and less often had moderate or severe AR (18% versus 31%), this
difference is not significant. (p=0.33)However, the composite outcome was better in the
SCAMP group, with a higher proportion of patients having an optimal result, and a lower
proportion of patients having an inadequate result (52% versus 34% and 17% versus 45%,
respectively; p=0.02).

Most (83%) of the patients in the control group underwent BAV within 10 years of the
introduction of the SCAMP. Within the control group, there was no difference in the
proportion of patients in each combined outcome category between the group of patients
undergoing BAV before 2005 and those undergoing BAV between 2005 and the
introduction of the SCAMP (p=0.31).

Assessment of aortic regurgitation

Outcomes based on AR grade obtained from the catheterization report and the post-BAV
echocardiograms are shown in Table 5. Independent of the source of AR grading, the degree
of AR between SCAMP and control patients was not different, and the combined outcomes
were better for SCAMP patients. However, the degree of AR as assessed by the blinded
angiographic reviewer was greater than that reported by operator in 36% of the cases (35%
for the SCAMP group and 36% for the control group), whereas the reviewer found less AR
in only 3% of cases (Figure 3).

The Spearman rank correlation coefficient between the blinded and non-blinded assessments
of angiographic AR was 0.73, and the percent agreement (how often do patients end up in
the same category) between the two methods was 67%. The Spearman rank correlation
coefficient between the blinded angiographic assessment of AR and the reported
echocardiographic assessment of AR was 0.55, and the percent agreement was 48%.
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Discussion

In this study we report our initial experience with a standardized approach to BAV for
congenital AS. The ultimate goal of the SCAMP is to improve long term outcomes.
Therefore, we based the design on available data correlating acute results after BAV with
long term outcomes.(32) The result is a SCAMP which prioritizes achieving a residual
gradient < 35 mmHg, while attempting to avoid moderate AR. All patients in the SCAMP
group achieved a final gradient < 35 mmHg. Importantly, there was no statistically
significant difference in the degree of AR at end of the procedure in the SCAMP group,
when compared to matched historical controls with higher residual gradients. This finding
suggests that attempting to achieve a lower gradient using this SCAMP methodology does
not necessarily result in greater AR.

Procedural success for BAV has been defined in different ways, mostly involving a
combination of residual AS gradient and AR at the end of the procedure(19, 23, 26, 29, 30).
Here, we also use residual AS gradient and AR to classify acute outcomes into three
categories. However, the hierarchy of these categories is based on the associated risk of
AVR on long term follow up. Using this novel combined outcome, we find that patients who
underwent BAV at our institution after introduction of the SCAMP had better acute
outcomes than those that underwent BAV before the SCAMP was introduced.Whether these
improved acute outcomes translate into better long term outcomes for this patient population
will be the focus of future research.

Standardization of processes in medicine can lead to reductions in errors and improvement
in outcomes. An excellent example of this is the implementation of surgical checklists,
which has been shown to decrease morbidity and mortality in surgical patients.(5)
Standardized clinical care pathways for surgical procedures providing a goal-directed
approach for initial assessment, procedure selection, intraoperative management, and post-
operative care have been demonstrated to reduce length of stay and costs and improve peri-
operative outcomes.(6—10)Clinical practice guidelines have also been shown to standardize
care, diminish local variation of practice and improve health care outcomes.(3)
Unfortunately, for rare conditions, evidence to support “best clinical practice” is often non-
existent, and clinical decision making can become idiosyncratic.(33)

The three goals of a SCAMP are to reduce practice variation, to optimize resource
utilization, and to improve patient care.(13)Importantly, the implementation of SCAMPs
includes a process of iterative analysis and modification.(12-15) Use of a SCAMP for
evaluation of chest pain in pediatric patients has been shown to decrease practice variation
and resource utilization.(12, 15) In the present study, we show an improvement in acute
procedural outcomes after implementation of the BAV for AS SCAMP, along with a trend
toward standardization of the technical aspects of the procedure.

Another unique feature of a SCAMP is that there is active collection of data on deviations
from the recommended algorithm, which takes advantage of the idiosyncratic nature of
clinical practice in a heterogeneous population and provides opportunities for improving
patient care.(11) The overall adherence to the SCAMP recommendations in the present
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series was 78%. This is similar to that reported for other SCAMPs, which has varied
between 70 and 92%.(11, 13, 15) The deviations recorded in our initial experience with the
BAV for AS SCAMP have not been of major clinical significance, and have been too few to
be able to draw any conclusions that would lead to major changes in the SCAMP
recommendations. Only two minor changes to this SCAMP have occurred in this first cycle.
First, procedurally, the recommendation for a baseline aortogram has been eliminated for
patients who have trivial or no AR echocardiographically prior to the procedure, thus
reducing total contrast burden of the intervention. Second, elements of pre- and post-
procedural echocardiographic data assessing left ventricular function have been added to the
data collection forms.

Assessment of AR for this study was performed by a blinded observer in order to avoid bias
introduced by inter-rater variability. It is interesting to note that agreement between the
blinded angiographic AR grade, non-blinded angiographic AR grade (as reported by the
operator) and the echocardiographic AR grade was only between 48 and 67%. This study
was not designed to assess the accuracy of AR grading by any one modality, and therefore
these data should be interpreted with caution. However, it does illustrate the problem with
subjective methods of AR assessment.

Limitations

Some of the limitations of this study relate to the difference in criteria for intervention
between the two groups. There were no pre-defined standards for intervention in the control
group, whereas the SCAMP patients had a well-defined set of criteria for intervention.
Overall, patients in the SCAMP group had a lower median pre-BAV AS gradient. This is an
expected finding, since one of the main changes in practice incorporated into the SCAMP
was intervening for lower gradients. We tried to account for this by matching historical
controls with AS gradients within 15 mmHg of the corresponding SCAMP patient. In fact,
there was no difference in AS gradient category between the two groups. Despite these
efforts, it is possible that the patients in the SCAMP group represent a less severe spectrum
of disease. Given this limitation, the data that suggests that this SCAMP improved care is
not conclusive. However, we believe it is persuasive, and should guide further care in these
patients.

Another limitation is that the control group spans a period of over 15 years prior to the
introduction of the SCAMP to our practice. There is a possibility that there were trends
towards improvement in the procedure over time that were unrelated to the SCAMP. We
tried to account for this by matching for the most recent cases (83% of the cases in the
control group were performed within 10 years of introduction of the SCAMP). We also did
not observe an era effect in acute procedural outcomes within the control group. However, it
is possible that the improved outcomes observed in the SCAMP cohort are a reflection of
secular trends and not the introduction of the SCAMP itself.

Adverse events were not compared between the two groups in this study because a
comprehensive, prospective, adverse event reporting system was not established in our
program until 2005. Therefore, capture of adverse events before that may be incomplete.

Congenit Heart Dis. Author manuscript; available in PMC 2015 July 01.
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Also, because there are only 23 patients in the SCAMP group and adverse events related to
BAYV are rare, it would be difficult to draw valid conclusions from this kind of analysis. To
date, there have been no reported adverse events in the 23 SCAMP patients.

Conclusions

In conclusion, we report the use of a standardized methodology for BAV which aims to
increase the proportion of patients with acute procedural results which have been shown to
be associated with improved long-term outcomes. The initial 23 patients that have
undergone BAV at our institution since implementation of this SCAMP have had improved
compositeacute outcomes, as compared to matched historical controls. Whether these
improved acute outcomes translate into better long term outlook for this patient population,
as suggested by previous reports, remains to be seen.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Decision Support Algorithm for the Balloon Aortic Valvuloplasty SCAMP. AR: aortic

regurgitation; AS: aortic stenosis; BAR: balloon-to-annulus ratio; Echo: echocardiogram;
PCWp: pulmonary capillary wedge pressure.
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Controls

Box Plot Showing balloon to annulus ratios (BAR) for the smallest (min) and largest (Max)

balloons used during BAV for patients in the SCAMP and control groups.
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Histogram showing correlation between the angiographic aortic regurgitation (AR) grade at
the end of the procedure as assessed by a blinded reviewer and the operator (non-blinded).
As compared to the blinded reviewer, the operator underestimated the degree of AR in 34

cases (30%), and overestimated it in 4 cases (3%). Mod-sev: moderate or severe.
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Table 1

Angiographic Assessment of Aortic Regurgitation

Descriptor Angiographic appearance on aortic root angiogram
None/trivial No contrast, or a tiny jet of contrast is seen entering the LVOT
Mild A small amount of contrast enters the left ventricle during diastole and clears with each systole.
Moderate More contrast enters with each diastole and faint opacification of the entire left ventricular chamber occurs

Moderately severe

Left ventricular chamber is well opacified and equal in density when compared with the ascending aorta

Severe

Complete, dense opacification of the ventricular chamber on the first beat, and the left ventricle is more densely opacified
than the ascending aorta
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Demographic and clinical characteristics of SCAMP patients compared to historical controls

Table 2

Variable SCAMP Control p value
N 23 92
Age 1.3 (0-22.5) 0.9 (-0.9) 0.59
1=<1m 5 (22%) 21 (23%)
2=1-11m 6 (26%) 26 (28%) >0.99
3=1-1ly 6 (26%) 19 (21%)
4=>11y 6 (26%) 26 (28%)
Weight (Kg) 9.9 (2.5-118) 10.4 (1.7-138.5) 0.54
BSA (m2) 0.65 (.18-2.21) 0.46 (.15-2.57) 0.20
History of prior BAV 6 (26%) 22 (24%) 0.79
History of prior surgical aortic valvuloplasty 3 (13%) 6 (7%) 0.38
Ejection fraction (%) Echo Pre Cath 63 (24-74) 67 (10-80) 0.05
LV dysfunction By Pre Cath echo 4 (18%) 16 (18%) >0.99
LVEDV z score -.44 (-1.78-5.77) -.41(-4.01-6.08) 0.64
LVEDp before BAVP 17+5.6 15+4.7 0.06
Aortic Valve Diameter (mm) 9.7 (5-26) 10.6 (3.8-26) 0.54
AS gradient pre BD (mmHg) 55 (35-95) 60 (35-100) 0.02
<50 9 (39%) 28 (30%)
51-79 11 (48%) 48 (53%) 0.10
>80 3(13%) 16 (17%)
AR pre BD by Echo
None/trace 19 (83%) 76 (83%)
Mild 4 (17%) 16 (13%) >0.99
Moderate or severe 0 (0%) 0 (0%)
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Technical Variables i

Table 3

n the SCAMP patients compared to historical controls

Variable SCAMP Control p value
N 23 92

Nominal Minimal Balloon (mm) 9 (4-24) 9.5 (3-22) 0.08
Nominal Maximal Balloon (mm) 12 (5-25) 11 (4.5-28) 0.11
Nominal Minimal BAR 0.83+0.10 0.83+0.10 0.17
Nominal Maximal BAR 0.98+0.10 0.95+0.12 0.27

Measured Minimal Balloon (mm) 9.3 (4.1-19.3) 8.6 (2.6-24.8) 0.36

Measured Maximal Balloon (mm) 11.5(54-21.1) 122(28-24.8) 0.78

Measured Minimal BAR 0.79+0.10 0.77 £ 0.13 0.68
Measured Maximal BAR 091+0.11 0.92+0.16 0.83
# of balloons used 2(1-3) 2 (1-6) 0.15
# of inflations 2(1-4) 3(1-11) 0.07
Balloon stabilization 9 (39%) 9 (10%) 0.002
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Table 4

Acute Outcomes after Balloon Aortic Valvuloplasty for Congenital Aortic Stenosis in SCAMP patients and
historical controls

Variable SCAMP Control p value

N 23 92

AS gradient post BD (mmHg)

Median (range) 25 (10-35) 30 (0-65) 0.005
<35 23 (100%) 74 (80%) (g2*
>35 0 (0%) 18 (20%)

AR Post BD

Unable to evaluate 0 (0%) 1 (1%)
Nonef/trivial 12 (52%) 38 (41%) 0.33

Mild 7 (30%) 25 (27%)

Moderate or severe 4 (18%) 28 (31%)

Final result Category (AS gradient, AR grade) 0.02

Unable to evaluate 0 (0%) 1 (1%)

Optimal (<35 mmHg, none/trivial) 12 (52%) 31 (34%)

Adequate (<35 mmHg, Mild) 7 (30%) 19 (21%)

Inadequate (>35 mmHg + moderate or severe) 4 (17%) 41 (45%)

*
Obtained using Fisher’s exact test.
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Acute Outcomes after Balloon Aortic Valvuloplasty for Congenital Aortic Stenosis in SCAMP patients and
historical controls based on reported (non-blinded) angiographic and echocardiographic assessment of AR.

Variable SCAMP Control p value
N 23 92
AR Post BD (per cathreport)
None/trivial 16 (70%) 47 (51%) 0.15
Mild 5 (22%) 33 (36%)
Moderate or severe 2 (8%) 12 (13%)
AR Post BD (per post BAV echo report)
No echo within 3 months 4 (17%) 21 (23%)
None/trivial 8/19 (42%) 24/71 (34%) 0.78
Mild 9/19 (47%)  40/71 (56%)
Moderate or severe 2/19 (11%)  7/71 (10%)
Final result Category (AS gradient, AR grade)(Using cath report AR) 0.01
Optimal (<35 mmHg, none/trivial) 16 (69%) 37 (40%)
Adequate (<35 mmHg, Mild) 5 (22%) 27 (29%)
Inadequate (>35 mmHg + moderate or severe) 2 (9%) 28 (30%)
Final result Category (AS gradient, AR grade)(Using post BAV echo report AR)
Unable to evaluate 4 (17%) 18 (20%) 0.07
Optimal (<35 mmHg, none/trivial) 8/19 (42%)  18/74 (24%)
Adequate (<35 mmHg, Mild) 9/19 (47%)  33/74 (45%)
Inadequate (>35 mmHg + moderate or severe) 2/19 (11%)  23/74 (31%)
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