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HOW HAS QUALITY IN MEDICINE 
BEEN DEFINED IN THE PAST ? 



“GOOD MEDICAL CARE IS THE KIND OF 
MEDICINE PRACTICED AND TAUGHT BY THE 

RECOGNIZED LEADERS OF THE MEDICAL 
PROFESSION”  

Lee and Jones, The Fundamentals of Good 
Medical Care.  Chicago, University of Chicago 

Press, 1933 

1933 



1933: “8 ARTICLES OF FAITH” 

•  Good Medical Care: 
•  Is limited to the practice of rational medical care 

based on the medical sciences 
•  Emphasizes prevention 
•  Requires intelligent cooperation between the lay 

public and practitioners of scientific medicine 
•  Treats the individual as a whole 

Lee and Jones, The Fundamentals of Good 
Medical Care.  Chicago, University of Chicago 

Press, 1933 



1933: “8 ARTICLES OF FAITH” 

•  Good Medical Care 
•  Maintains  a close and continuing personal 

relationship between physician and patient 
•  Coordinates with social welfare work 
•  Coordinates all types of medical services 
•  Applies the application of all the necessary  

services of modern scientific medicine to the 
needs of all the people.   

Lee and Jones, The Fundamentals of Good 
Medical Care.  Chicago, University of Chicago 

Press, 1933 



COMMITTEE ON QUALITY HEALTH 
CARE IN AMERICA 2003 

•  All health care organizations ... should pursue six 
major aims; specifically, health care should be …. 
•  Safe 

•  Effective 

•  patient-centered 

•  Timely 

•  Efficient 

•  Equitable 



•  Different objectives (physician, patient, payer) 

•  Quality Assurance (QA)  
•  Compliance with existing standard 

•  (Continuous) Quality Improvement (CQI)  
•  Standard methodology (PDSA cycles) 

•  Measures of quality:  
•  Structure (what is in place?) 

•  Process (how do you do it?) 

•  Outcome (what is the result?) 

QUALITY IN HEALTHCARE 



PUBMED:  CONGENITAL HEART DISEASE 
AND QUALITY 
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INCREASING AWARENESS TO 
INCREASES QUALITY 

“… After the introduction of a radiation 
threshold monitoring and notification policy, 

there was a statistically significant decrease in 
radiation dose …” 

Verghese et al. Catheter Cardiovasc 
Interv. 2012. 79(2):294-301  



WHAT ABOUT QUALITY IN THE 
CONGENITAL CARDIAC 

CATHETERIZATION  
LABORATORY ? 
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PUBMED:  CONGENITAL HEART DISEASE AND 
QUALITY AND CARDIAC CATHETERIZATION 



•  No agreed nomenclature for procedures types 

•  No agreed definitions for complications or severity 
classification 

•  Outcomes: 

•  single center  

•  procedure/technology specific 

•  No active registries  

•  No adjustment methods for case mix complexity 

 

QUALITY IN THE CONGENITAL CATH 
LAB – PROBLEMS PRIOR TO 2003: 



Year 1974 1985 1992 1998 1999 

Journal Circulation Ped Card JACC JACC Card Yng 

Name Stanger Cohn Cassidy Vitiello Zeevi 

Institution San Franc Boston San Franc Toronto Tel-Aviv 

Procedures/Year 580 312 366 825 94 

Total Patients 1160 312 (<1yr) 1037 4952 425 

Interventions ?? >12 % 15 % 29 % 100 % 

Total complications 14.60 % 25.01 % 11.08 % 11.30 % 11.50 % 

Major complications 2.93 % 9.61 % 1.44 % 2.05 % 1.40 % 

Death 0.26 % (+x) 3.80 % 0.38 % 0.14 % 0.50 % 

Arterial complications 3.10 % 5.12 % 3.76 % 3.53 % 3.80 % 

Embolism (device/air) 0 % 1.28 % 0.09 % 0.46 % 1.40 % 

Perforation/Rupture/ 
Major Bleed 

0.17 % 0.96 % 0.29 % 0.30 % 0.20 % 

Arrhythmia/ST changes 8.62 % 9.93 % 2.14 % 2.58 % 2.60 % 

CONGENITAL CATH LAB: 
OUTCOME REPORTING PRIOR TO 2003 



2 month old infant s/p Hybrid stage 1 

SOME ADVERSE EVENTS WILL ALWAYS 
BE REPORTED ! 



REPORTING THE OBVIOUS …… 



CATHETERIZATION OUTCOME 
REPORTING … MOVING ON 

•  Individual Center reports of new techniques 

•  VACA Registry in 1990’s 

•  FDA sponsored device trials 

•  Investigator organized registries 
•  CCISC 

•  MAGIC 

•  C3PO 

•  Larger societal registries 
•  IMPACT 



•  Heterogeneity of patients 

•  Variation in case complexity 

•  Variation in case acuity 

•  Classical outcome parameters often not helpful 
•  Low mortality 

•  Low incidence of important adverse events (AE) 

•  Lack of evidence based markers of procedural 
efficacy 

QUALITY IN THE CONGENITAL CATH 
LAB – CHALLENGES: 



HOW TO MAKE EQUITABLE 
COMPARISONS OF OUTCOME ? 



THE CONGENITAL CARDIAC 
CATHETERIZATION PROJECT ON OUTCOMES 

(C3PO) 

•  Started with local outcomes database at BCH 

•  Method for comparing outcomes at BCH 

•  Is method generalizable? 

•  Multi-center registry (C3PO): 

•  Assess and compare outcomes in pediatric and 

congenital cardiac catheterization 



C3PO - DATA COLLECTION 

•  Data  prospectively collected  

•  Web-based tool  

•  Stored on a secure server  

•  All catheterization cases (not EP) 

•  Data collection started February 2007  

•  All identification information encrypted  



C3PO - INTERFACE 



C3PO - ADVERSE EVENT SEVERITY 

Severity	
  Level	
  1	
  –	
  None	
   No	
  harm,	
  no	
  change	
  in	
  condi7on,	
  may	
  have	
  required	
  monitoring	
  to	
  assess	
  for	
  poten7al	
  

change	
  in	
  condi7on	
  with	
  no	
  interven7on	
  indicated.	
  

Severity	
  Level	
  2	
  –	
  Minor	
   Transient	
  change	
  in	
  condi7on,	
  not	
  life	
  threatening,	
  condi7on	
  returns	
  to	
  baseline,	
  required	
  

monitoring,	
  required	
  minor	
  interven7on	
  such	
  as	
  holding	
  a	
  medica7on,	
  obtaining	
  lab	
  test(s).	
  

Severity	
  Level	
  3	
  –	
  Moderate	
   Transient	
  change	
  in	
  condi7on	
  may	
  be	
  life	
  threatening	
  if	
  not	
  treated,	
  condi7on	
  returns	
  to	
  

baseline,	
  required	
  monitoring,	
  required	
  interven7on	
  such	
  as	
  reversal	
  agent,	
  addi7onal	
  

medica7on,	
  transfer	
  to	
  ICU	
  for	
  monitoring,	
  or	
  moderate	
  transcatheter	
  interven7on	
  to	
  

correct	
  condi7on.	
  

Severity	
  Level	
  4	
  –	
  Major	
   Change	
  in	
  condi7on,	
  life	
  threatening	
  if	
  not	
  treated,	
  change	
  in	
  condi7on	
  may	
  be	
  permanent,	
  

may	
  have	
  required	
  ICU	
  admit	
  or	
  emergent	
  readmit	
  to	
  hospital,	
  may	
  have	
  required	
  invasive	
  

monitoring,	
  required	
  interven7ons	
  such	
  as	
  electrical	
  cardioversion	
  or	
  unan7cipated	
  

intuba7on	
  or	
  required	
  major	
  invasive	
  procedures	
  or	
  trans-­‐catheter	
  interven7ons	
  to	
  correct	
  

condi7on.	
  

Severity	
  Level	
  5	
  –	
  Catastrophic	
   Any	
  death	
  and	
  emergent	
  surgery	
  or	
  heart	
  lung	
  bypass	
  support	
  (ECMO)	
  to	
  prevent	
  death	
  

with	
  failure	
  to	
  wean	
  from	
  bypass	
  support.	
  



ADVERSE EVENTS IN CONGENITAL 
CATHETERIZATION 
THE C3PO REGISTRY 



ADVERSE EVENT RATES IN CONGENITAL 
CARDIAC CATHETERIZATION 

§  Incidence of any AE  (level 1-5): 

§ Interventional cases  19% 

§ Diagnostic cases   10% 

§  Incidence of higher severity AE (level 3-5): 

§ Interventional cases  9% 

§ Diagnostic cases   5% 

§  Incidence of life threatening AE: 

§ Level 4    1.4% 

§ Level 5 (death)   0.2% 



C3PO:  
TYPES OF LIFE THREATENING AE 

Line et al. Pediatr Cardiol. 2014. 35:140-148 



C3PO:  
PROCEDURE TYPE RISK GROUPS 



•  Many different types of procedure 

•  Type of procedure important determinant of 
outcome 

•  Categorize procedure types in groups with 
similar risk 

•  Methods: 

•  Consensus and  

•  Empiric 

C3PO:  
PROCEDURE TYPE RISK GROUPS 



C3PO:  
PROCEDURE TYPE RISK GROUPS 



C3PO:  
PROCEDURE TYPE RISK GROUPS 



•  Intrinsic patient risk factors can impact outcome 
•  Many physiologic variables describe patient 

status 
 
•  Goal: 

•  Identify physiologic indicators associated with 
AE using empiric data 

•  Create a composite measure for patient 
specific physiologic risk 

C3PO:  
HEMODYNAMIC VULNERABILITY 



C3PO:  
HEMODYNAMIC VULNERABILITY 



•  LV end diastolic press   
•  ≥ 18 mmHg 

•  Systemic arterial saturation 
•  Single ventricle ≤ 72% 

•  Two ventricles  ≤ 95% 

•  MPA pressure 
•  Single ventricle mean  ≥17 mmHg 

•  Two ventricles systolic ≥45 mmHg  

•  Cardiac Index 
•  ≤ 2.8 L/Min/M2 

C3PO:  
HEMODYNAMIC VULNERABILITY 
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17% 

Number of Hemodynamic Risk Factors  

0 

1 

>= 2 

C3PO:  
HEMODYNAMIC VULNERABILITY 





C3PO:  
THE CHARM MODEL 







C3PO:  
OPERATOR FACTORS 



EFFECT OF OPERATOR 
EXPERIENCE 

Experience (yrs)  
  <5  1.35  (1.04, 1.75)  0.03 
  5 to 24.9  1.00  --  -- 
  ≥25  1.39  (1.08, 1.80)  0.01 

   95% 
  Odds  Confidence 
      Ratio         Interval         P Value 

OR for Level 3-5 AE after adjustment with CHARM 



MORE COMPLEX CASES IN SENIOR 
OPERATORS? 

< 5 Years 5-24 Years >= 25 Years 

Case Duration (min) 77 (47 to 117) 76 (47 to 113) 96 (65 to 137) 

Fluoroscopy Time (min) 20 (11 to 37) 17 (9 to 30) 31 (17 to 49) 

Contrast Dose (ml/kg) 2.7 (0.5 to 5.0) 2.3 (0.5 to 4.4) 3.3 (1.8 to 5.2) 



0.7% 

0.3% 
0.4% 

0.0% 

0.2% 

0.4% 

0.6% 

0.8% 

1.0% 

<5  5-24.9 >=25 

High Severity AE 

2.4% 

0.9% 

1.5% 

0.0% 

0.5% 

1.0% 

1.5% 

2.0% 

2.5% 

3.0% 

<5  5-24.9 >=25 

Any AE 

PREVENTABLE AE BY 
OPERATOR EXPERIENCE 



Total Operator Volume  
  <75  0.78  (0.48, 1.25)  0.30 
  75 to 149  1.01  (0.76, 1.34)  0.97 
  150 to 199  1.34  (0.91, 1.96)  0.13 
  200 to 249  1.34  (1.05, 1.71)  0.02 
  ≥250  1.00  --  -- 

   95% 
  Odds Confidence 
  Ratio  Interval  P Value 

EFFECT OF OPERATOR VOLUME 



13.4% 
12.0% 

0% 

5% 

10% 

15% 

20% 

Male Female 

Any AE 

5.4% 
4.3% 

0% 

2% 

4% 

6% 

8% 

10% 

Male Female 

Level 3/4/5 AE 

ADVERSE EVENTS BY 
OPERATOR GENDER 

Any AE Level 3/4/5 AE 

Odds Ratio 95% CI P-value Odds Ratio 95% CI P-value 

 
Female Operator 0.95 (0.63, 1.44) 0.81 0.84 (0.64, 1.11) 0.22 



C3PO:  
(VERY) LOW WEIGHT 



20% 

13% 
11% 

7% 

0.0% 

10.0% 

20.0% 

<2 2<3 3<5 ≥5 

Level 3/4/5 AE 
(unadjusted) 

Weight (kg) 

Multivariable Analysis 

Odds Ratio 

(95% CI) 
P Value 

Weight 

     ≥ 5.0 kg 

     ≥ 3.0, < 5.0 kg 

     ≥ 2.0, < 3.0 kg 

       < 2.0 kg 

  

1.0 

1.35 (1.04, 1.77) 

1.47 (1.01, 2.14) 

3.03 (1.49, 6.14) 

  

-- 

0.03 

0.04 

  0.002 

ADVERSE EVENTS IN  
LOW WEIGHT PATIENTS 



C3PO: 
DATA ON SPECIFIC  
PROCEDURE TYPES 



C3PO:  
PULMONARY ARTERY REHABILITATION 



PA REHAB: TYPE OF ADVERSE EVENTS 

Adverse Event Details 

Total 

(n=324) 

 

Proximal 

(n=174) 

 

Lobar 

(n=61) 

 

Mixed 

(n=89) 

 

P-Value 

 

Vascular / Cardiac Trauma 60 (19) 20 (11) 14 (23) 26 (29) 0.001 

Technical AEs 50 (15) 40 (23) 2 (3) 8 (9) <0.001 

Arrhythmias 49 (15) 32 (18) 11 (18) 6 (7) 0.04 

Hemodynamic AEs 45 (14) 24 (14) 10 (16) 11 (12) ns 

Reperfusion Injury / ETT bleed 40 (12) 9 (5) 12 (20) 19 (21) <0.001 

Vascular Entry Site AE  34 (10) 22 (13) 5 (8) 7 (8) ns 

Sedation / Anesth. / Airway 12 (4) 5 (3) 3 (5) 4 (4) ns 

Other 34 (10) 22 (13) 4 (7) 8 (9) ns 



Adverse Event Details 

Total 

(n=324) 

 

Proximal 

(n=174) 

 

Lobar 

(n=61) 

 

Mixed 

(n=89) 

 

P-Value 

 

Vascular / Cardiac Trauma 60 (19) 20 (11) 14 (23) 26 (29) 0.001 

Technical AEs 50 (15) 40 (23) 2 (3) 8 (9) <0.001 

Arrhythmias 49 (15) 32 (18) 11 (18) 6 (7) 0.04 

Hemodynamic AEs 45 (14) 24 (14) 10 (16) 11 (12) ns 

Reperfusion Injury / ETT bleed 40 (12) 9 (5) 12 (20) 19 (21) <0.001 

Vascular Entry Site AE  34 (10) 22 (13) 5 (8) 7 (8) ns 

Sedation / Anesth. / Airway 12 (4) 5 (3) 3 (5) 4 (4) ns 

Other 34 (10) 22 (13) 4 (7) 8 (9) ns 

PA REHAB: TYPE OF ADVERSE EVENTS 



PA REHAB: 
RISK FACTORS FOR LEVEL 3-5 AE 

Incidence of all AE Univariate Multivariate Analysis 

Predictor 
Present 

Predictor Not 
Present 

P Value P-Value Odds Ratio 
95% CI 

Emergent or non-elective cases 17/92 (18) 57/700 (8) 0.004 0.034 1.86 (1.05-3.3) 

Use of inotropic support at start 7/44 (16) 67/748 (9) 0.175 

Age < 1 month 5/20 (25) 69/772 (9) 0.032 0.211 1.8 (0.72-4.52) 

Weight < 5kg 8/58 (14) 66/734 (9) 0.238 

Date since last surgery < 30d 12/60 (20) 62/732 (8) 0.009 0.824 1.09 (0.52-2.26) 

Date since last catheterization  < 30d 5/40 (13) 69/752 (9) 0.411 

Number previous catheterizations >= 4 28/254 (11) 46/538 (9) 0.295 

Number of PA interventions >= 5 14/87 (16) 60/705 (9) 0.03 0.008 2.02 (1.2-3.4) 

Single ventricle 8/92 (9) 66/700 (9) >0.999 

Complex 2V and Suprasystemic RVp 8/67 (12) 66/725 (9) 0.508 

Lobar intervention 39/382 (10) 35/410 (9) 0.464 

Proximal Intervention 58/613 (9) 16/179 (9) 0.885 

Balloon angioplasty (<8atm) 10/171 (6) 64/621 (10) 0.101 

Balloon angioplasty (>8atm) 33/375 (9) 41/417 (10) 0.627 

Cutting balloon angioplasty 21/167 (13) 53/625 (8) 0.133 

Premounted stent 15/134 (11) 59/658 (9) 0.417 

None-premounted stent 21/178 (12) 53/614 (9) 0.241 



PA REHAB: 
RISK FACTORS FOR LEVEL 3-5 AE 

Incidence of all AE Univariate Multivariate Analysis 

Predictor 
Present 

Predictor Not 
Present 

P Value P-Value Odds Ratio 
95% CI 

Emergent or non-elective cases 17/92 (18) 57/700 (8) 0.004 0.034 1.86 (1.05-3.3) 
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Complex 2V and Suprasystemic RVp 8/67 (12) 66/725 (9) 0.508 

Lobar intervention 39/382 (10) 35/410 (9) 0.464 

Proximal Intervention 58/613 (9) 16/179 (9) 0.885 

Balloon angioplasty (<8atm) 10/171 (6) 64/621 (10) 0.101 

Balloon angioplasty (>8atm) 33/375 (9) 41/417 (10) 0.627 

Cutting balloon angioplasty 21/167 (13) 53/625 (8) 0.133 

Premounted stent 15/134 (11) 59/658 (9) 0.417 

None-premounted stent 21/178 (12) 53/614 (9) 0.241 



INDEPENDENT PREDICTORS OF 
NEED FOR REINTERVENTION 

Predictor High Severity Level 
3-5 AE 

Univariate Multivariate Analysis 

Number Any 3-5 
AE (%) 

P-value P-value OR (95% CI) 

Weight     <0.001     

•  < 5kg     90   47 (52)   <0.001 26.9 (15.9, 49.1) 

•  5 < 25kg   534 133 (25)   <0.001 5.95 (3.65, 9.75) 

•  25 < 75kg   286   31 (11)   0.11 1.61 (0.90, 2.87) 

•  >= 75kg     59     4   (7)   --- 1.00 

Location of  PA rehab      <0.001     

•  Proximal   670   98 (15)   --- 1.00 

•  Lobar   133   52 (39)   <0.001 5.59 (3.91, 8.00) 

•  Mixed    166   65 (39)   <0.001 4.26 (3.34, 5.42) 

Bilateral Interventions   299   89 (30) <0.001 0.03 1.39 (1.03, 1.88) 





WITH ALL THAT DATA: 
WHAT METHODS DO 

INDIVIDUAL CENTERS HAVE 
FOR QA AND QI ? 



•  Local quality assurance 

•  Local (continuous) quality improvement 

• Medium-sized (research) registries / QI 

•  Large scale societal/government registries / 

QI 

METHODS FOR QUALITY IMPROVEMENT 
AND QUALITY ASSURANCE 



•  Compliance with established standards 

•  Key performance measures 

•  Regular cath QI conferences 

•  Institutional event monitoring  

•  Regular QI presentations to department / leadership 

•  Consistent data capture / data tracking is essential 

LOCAL QUALITY ASSURANCE 



STRUCTURED CATHETERIZATION 
REPORT 

•  ACC/AHA/SCAI 2014 Health Policy Statement 

•  Elements of quality achieved: 

•  Clarity and completeness 

•  Consistency in the organization and presentation  

•  Fulfillment of requirements for quality reporting, regulatory 

compliance, coding and billing 

•  Reducing time for documentation and improving operator 

efficiency 

Sanborn et al. JACC 2014. 63:2593-2623 



CONTINUOUS QUALITY IMPROVEMENT 
IN THE CCCL: PDSA CYCLE 

• Do • Study 

• Plan • Act 

What 
changes 
should be 

made based 
on the data 

Plan a 
strategy on 

how to 
evaluate and 

test a 
change. 

Implement 
Plan 

Evaluate the 
data 



QUALITY IMPROVEMENT SHOULD 
BE NON PUNITIVE 

•  The goal of quality is not to find those who are 

underachieving and weed them out 

•  The goal is to allow individuals and programs to 

identify areas for potential improvement and 

provide methods to achieve that improvement. 



EXAMPLES OF POSSIBLE  
CATH LAB QI PROJECTS 

1. Completeness of Handoffs 

2. Reduction in Radiation Dose  
3. Radiation Burn Prevention/Detection 
4. Prevention of skin-related injuries 



Median cath lab 
exposure per 

case in 2011 will 
be ≤ 95% of the 
median dose 

achieved during 
2010. 

Key Drivers Interventions 

2011 Specific 
Aim 

Equipment, 
Process & 
Operator 

Reduce magnification unless 
absolutely needed 

Increased use of collimation 
when appropriate 

Use of “Live Zoom” rather than 
using “Radiological Zoom” (8” 
with live zoom rather than 7”) 

Physician 

Decrease frame rate to 10fps 
when possible (based on pt wt)  

REDUCTION IN RADIATION DOSAGE 
(KEY DRIVER DIAGRAM) 

Enable system alerts for staff 
and physicians Staff 

Last revised:  9/28/11 



REDUCTION IN RADIATION DOSE 



“Science tells us what we can do; 
Guidelines what we should do; & 

Registries what we are actually doing.” 
 

Lucas Kappenberger  
Heart Rhythm Society Policy Conference,  

Washington, DC, 2005 

  
 

CATH REGISTRIES 



•  Problem of institutional data:  
•  Small numbers 

•  Variation in complexity / acuity  

•  Provide benchmark data 

•  Possibility of risk stratification (CHARM) 

•  Supplementation of QA 

•  MOC 4 

•  Pick and choose: Magic, CCISC, C3PO (QI), IMPACT, 
CCAD 

CATH REGISTRIES: WHY PARTICIPATE? 



Collaboration creates a fluid network promoting comparison, 
adaptation, and implementation of successful models 

Why Multi-Center QI Initiatives are Important 



C3PO-QI: RADIATION DOSE 
BENCHMARKS 



•  Examples: Magic, CCISC, C3PO (QI) 

•  Advantages: 

•  Control / access of own data 

•  Flexibility to change 

•  Supplementing local QI and QA  

•  Research 

•  Disadvantages: 

•  Selective participation 

•  Smaller number of participating sites 

MEDIUM-SIZED  
RESEARCH REGISTRIES AND QI INITIATIVES 







C3PO-QI: AD-HOC DATA REPORTS 



C3PO-QI: TABLEAU 



 

 

Congenital Cardiovascular Interventional Study Consortium 

* provided by CCISC with permission

Catheterization Risk Assessment in Pediatrics (CRISP) launched in 2009

26 participating sites (18 USA, 8 International)

Time series reports showing institutional comparisons 

SAERRadiation Exposure



•  IMPACT, CCAD 

•  Advantages of those registries 

•  Large number of cases / centers 

•  Government/payer support 

•  Participation may be/become mandated  

•  Well established infrastructure 

LARGE SCALE SOCIETAL/GOVERNMENT 
REGISTRIES AND QI INITIATIVES 



•  Disadvantages: 

•  Slow to change 

•  Customizable ad-hoc data access limited 

•  Reports limited to standardized quarterly reports 

•  Research process cumbersome 

LARGE SCALE SOCIETAL/GOVERNMENT 
REGISTRIES AND QI INITIATIVES 



Timeline and growth… 

1998…..  2004  2005  2006  2007  2008  beyond 

CathPCI 
Registry 

ICD 
Registry 

CARE 
Registry 

ACTION 
Registry 

Pinnacle 
Registry 

Imaging 
Registry 

HF 
Registry 

PAD 
Registry 

EP 
Registry 

IMPACT 
Registry 

ICD Long 

National Cardiovascular Data Registry 





IMPACT Registry 
IMproving Pediatric and Adult Congenital 

Treatments 



IMPACT REGISTRY DATA REPORTS 



IMPACT REGISTRY DATA REPORTS 





IMPACT – IMPLEMENTING CHANGE 



19% 

10% 

14% 34% 

22% 

1% Non-cardiac 
comorbidity 

Cath Procedure 

Cardiac Surgery 

Pre-cath cardiac 
status 

Post-cath 
cardiac status 

Unclear reason 

BCH/CHOP/NCH:  
DEATH ATTRIBUTABILITY 





REGISTRIES AND QUALITY 
GO 

HAND-IN-HAND WITH  
RESEARCH 



What 
affects 

AE in PA 
rehab? 

 

How are 
adults 

doing in 
the cath 

lab? 

How do 
premies 
tolerate 
cath? 

Have 
junior 

operators 
more AE? 

RESEARCH OPPORTUNITIES: 
USE REGISTRY DATA TO ANSWER YOUR 

OWN QUESTIONS! 



THE PROCESS CREATES 
OPPORTUNITIES FOR RESEARCH! 

IMPACT 
Metrics 

Disagreement 
on 30-day 
mortality 



RESULTS OF INNOVATIVE  
LOCAL QI CAN BE PUBLISHED! 





POTENTIAL PROBLEMS OF 
CATH RELATED DATABASES 

•  Requirements for participation  

•  Data audit and data integrity 

•  Ease of accessing data 

•  Ownership of data and infrastructure  

•  Use of data 

•  Risk adjustment and attributability 

•  Human resources for data entry 



POTENTIAL PROBLEMS OF 
CATH RELATED DATABASES 

•  No single DB solution  

•  Data audit and data integrity 

•  Ease of accessing / querying data 

•  Duplication of data entry  

•  Human resources required 

•  Registry specific issues 
•  Requirements for participation 

•  Ownership of data and infrastructure  

•  Use of data 

•  Risk adjustment and attributability 



REGISTRIES = ++ HUMAN RESOURCES 



The world is not made up of only 
whole integers. Who wrote this 
junk? 

This new software is far from "magical” 

The guys who developed this 
“(expletive)“ should come to our 
lab and see how functional this is 
in real life 

We need more staff just to deal with 
the problems related to the data 
entry 



HOW DO I PLAN THE 
DATABASE USAGE IN MY CATH 

LAB? 



Registry 
Data 

Business 
Data 

Research 
Data 

Local 
QI / QA 

CORE DATA ELEMENTS  
TO IMPROVE A PROGRAM 



STRATEGIES FOR  
DATA USAGE IN THE CATH LAB 

•  Goals of data usage 

•  Systems already in place 

•  Data entry / validation 

•  Registry data / participation 

•  Data extraction / query / analysis 

•  IS specific issues 



EFFICIENT SETUP FOR DATA ENTRY 
AND DATA CAPTURE 

Hemodynamic 
System 

Captures 
all Data?? 

Easy to 
query? 

Export 
routines 

Diagram 
Software IMPACT Research 

registry 

Consider 
departmental DBMS 

Supplement 
Data 

EMR 



PATH TO QUALITY 
THROUGH 

ACCREDITATION? 



ACCREDITATION 

 

The act of granting credit or recognition to an 
institution that maintains suitable standards. 

Accreditation is necessary to any person or institution 
that needs to prove that they meet a general 

standard of quality. 



ACCREDITATION FOR  
CARDIOVASCULAR EXCELLENCE (ACE): 

HISTORY? 

• Originated from the need to accreditate 
facilities for carotid artery stenting (discussion 
with CMS) 

•  Formed July 2009 (start-up funds by SCAI) 

•  Joint venture agreement with ACCF in 2010 

• Congenital Heart Disease (CHD) currently one 
out of 6 supported accreditation programs 



WHY  ACCREDITATION? 

•  Documents that an institution is meeting or 
exceeding standards set by experts in CV care 
•  Assurance to patients and insurers 

•  Minimizing liability  
•  Encouraging best practices 

•  Cost reduction  
•  More efficient / effective operation based on uniform 

standards 

•  Minimizing complications 
•  Benefits to to payors, patients and society 

•  Promoting of facility 

Step-by step guideline on how to 
improve quality in the cath lab 



PATH TO ACE ACCREDITATION 

Taken from the ACE 
website: 
http://www.cvexcel.org/
Assets/
3728d6cf-818b-4391-b52d-
a16aa3fb187d/
635660033036500000/pccl-
standards2015-pdf  



ACE ACCREDITATION FOR CHD 
AREAS OF FOCUS (TOC) 

•  Outcome & performance metrics 
•  Quality assurance 
•    



ACE ACCREDITATION FOR CHD 
AREAS OF FOCUS (TOC) 

•  Facility 
•  Equipment 
•  Leadership structure 
•  Physician extenders and cardiology fellows 
•  Nursing personnel 
•  Technologists and other personnel 
•  Reporting of results 
•  Procedure indications and informed consent 
•  Procedure preparation and conduct 
•  Outcome & performance metrics 
•  Quality assurance 
•  Radiation safety 



FACILITY 

•  On-campus CT surgery, cardiac anesthesia, ICU, 
and other services 

•  Mechanical circulatory support and/or ECMO 

•  Need to define procedures performed and process 
for introduction of new procedures 

•  150 CHD cases with at least 50 involving intervention 

•  Track and report operator outcome data and 
compare to national data   



LEADERSHIP STRUCTURE 

•  Medical director  
•  4th year fellowship or training before 2000 
•  5 years experience  
•  Broad responsibilities including reviewing criteria for 

privileging, operator performance, M&M conferences 

•  Technical director  
•  RCIS or RN, 5 years experience 

•  QA / CQI individual 
•  Physician privileges  

•  PALS if doing peds, 30 hours CME over 2 years 
•  Meet facility determined volume requirement 
•  Attend at least 50% of M&M, cath conf, and QI meetings 



ACE RE-EVALUATION IN ADULT 
LABS 

•  Credentialing process started 2011 
•  11/29 in full accreditation >1 year and completed 

questionnaire 

•  No changes in leadership 
•  5 had new operators, 1 suspended privileges of an 

operator 
•  Over 90% felt process improved quality of care 
•  Over 80% used accreditation status in marketing 
•  Benefits noted included validation of patient selection, 

reduced radiation, improved morale, demonstration to 
leadership that lab was a leader in field, improved 
confidence in leadership 

The value of catheterization laboratory accreditation 
Weiner B et. al. CCI;abstract 211:May 1, 2015 
 



CATH LAB ACCREDITATION 

•  Accreditation is a great tool to guide institutions in a step-by-
step process to be transparent, and to document a high 
standard of quality of care (use of registry data!!) 

•  Accreditation reduces costs, minimizes complications, and 
minimizes liability 

•  Accreditation is particular useful to provide a roadmap for 
institutions that want to improve on overall outcomes, to put 
mechanisms into place that are proven in facilitating a high 
quality of care 

•  Accreditation may discourage heart caths at facilities unable 
to meet standards 

•  Accreditation is a great tool to promote a facility 



QI initiatives have become a community 
conversation 

Physicians Researchers 

Patients 
Hospital 
Admin. 

In the next decade, registries and standardization will 

continue to allow for the development of more 

patient-centered care and risk reduction and 

predicting practices 

CONCLUSION 



SUMMARY:        QUALITY IN THE 
CONGENITAL CATH LAB 

•  Performance of the appropriate procedure  

•  On the appropriate patient 

•  In the safest manner possible 

•  While trying to achieve the best outcome 

•  Striving to meet patient/family expectations 

•  In a cost effective manner 



SUMMARY:        QUALITY IN THE 
CONGENITAL CATH LAB 

•  While minimizing complications 

•  With complete and accurate documentation   

•  Continuously reassessing for areas of improvement 

•  And comparing results with registry benchmarks 

and outcome metrics 

•  …… with ample opportunity for research 



BE PREPARED:  
ADVERSE EVENTS DO HAPPEN! 


