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Outline 



Mandatory public reporting, specific HAIs: 
• CLABSI, SSI (x7), VAP (retired), CDI (2014) 
• Reporting process validation: Quality sciences  

The act of confirming a product or service meets the 
requirements for which it was intended 1 

Validation options? 
• CMS? NHSN (CLABSI)? other states? 

‒ WA validation: accepted international methods2 

Washington HAI Reporting 

HAI – Healthcare Associated Infection; CLABSI – Central Line-Associated Bloodstream Infection; SSI – Surgical Site Infection;  
VAP – Ventilator Associated Pneumonia; CDI – Clostridium difficile Infection; CMS – Centers for Medicare and Medicaid Services; 
NHSN – National Healthcare Safety Network 

1 American Society for Quality.  Quality Glossary. http://asq.org/glossary/   
2 Fortuna JA, et al. The Current State of Validating the Accuracy of Clinical Data Reporting: Lessons To Be Learned From Quality and Process 

Improvement Scientists. INFECT CONTROL HOSP EPIDEMIOL 2013;34(6):611-614. 

Presenter
Presentation Notes
Washington State has mandatory HAI reportingValidation of HAI reporting is necessary for credible and fair reportingWashington State performs validation on HAI reporting by hospital infection surveillance programs, using quality science methodsWhen it comes to validating HAI reporting, there are few widely known options, but the need for validation is increasingly recognized:All states have hospitals reporting to CMS. CMS audits are for billing accuracy and lack power for state wide validationMany states perform data quality activities, some perform one-time verification studies when reporting begins, others use NHSN’s 2012 toolkit for CLABSI reporting. Only three or four states perform routine annual validation.Only Washington State has been recognized for using accepted international standard methods.



2008 2009 2010 2011 2012 2013 2014 

Validation Implementation Timeline 

2009 HAI Program develops CLABSI Validation Protocol 
2008 CLABSI in ICUs reportable 

2007 HAI reporting law passed - acute care hospitals (RCW 43.70.056) 
 • NHSN access • Evaluate reporting quality (validation)  • Public disclosure protection 

NHSN – National Healthcare Safety Network; CLABSI – Central Line-Associated Bloodstream Infection; ICU – Intensive Care Unit;  
SSI – Surgical Site Infection 

          SSI reportable (NHSN upload delayed) 

2009 CLABSI Internal Validation pilot 

2013 SSI via NHSN 

2010 CLABSI External Validation pilot 

2010 CLABSI Internal Validation state-wide  

2013 CLABSI 
facility-wide 
reportable 

2011 CLABSI External Validation active 

CLABSI reporting period 
covered under validation 

      “Phase 1” 

2014  
Pilot SSI 
validation  

Presenter
Presentation Notes
Mandated reporting needed processes to be phased in over time, with assessments at various points.  Timelines for rolling out reporting and validation requirements helped hospitals accept these requirements.



 
 

Washington HAI Validation 
“Internal” Validation 

self-assessment using accuracy standards 
(all reporting hospitals, annually) 

Pass Not Pass 
Prioritized 

“External” Validation 
records audit by department staff 
(select hospitals, multi-year cycle) 

Geographic 
Sample 

? ? 

Presenter
Presentation Notes
Our HAI validation protocol uses international standards organization acceptance sampling to ensure hospital infection surveillance processes consistently meet our pre-defined quality standards, while not over-burdening hospitals or HAI Program staff.We do this using two components: Internal and External Validation.For internal validation, hospitals perform a self-assessment of their surveillance program’s accuracy over the past year.  All hospitals complete this yearly and submit results to the department.  Hospitals falling below accuracy expectations are prioritized for external validation.External validation is an on-site visit by experienced department staff for medical record reviews.  We visit prioritized hospitals first, with an undisclosed number of additional hospitals receiving spot check visits, so all hospitals receive at least one visit over a multi-year cycle.Hospitals not passing external validation have to provide corrective action plans for surveillance improvements, which are followed-up by the department in the next round of validation visits.Specific hospital validation results are not disclosed publically and are protected as a quality improvement activity, which supports our hospitals to ensure a minimum standard for surveillance is maintained while assuring the public that annual HAI reporting is reliable.



HAI Reporting Journey 

Potential HAI 

Prospective 
Surveillance 

Retrospective 
Surveillance 

• Hospital readmissions 
• Post discharge survey 
• Administrative/billing 
• Inter-facility reports 

Surveillance Program 
Aware of Infection 

HCW Rounds/Alerts 

(+) Laboratory 
Result 

Report to 
Infection 
Control? Yes No 

Yes 
Entered into 

NHSN? No 
Analysis 

• State/national 
benchmarking 

• Prevention 
collaboratives 

Meets NHSN 
Surveillance 
Definition? 

Yes 

Presenter
Presentation Notes
Our validation protocol looks the process of HAI reporting.  For inpatient surveillance our reporting expectations, or the journey of a potential HAI, follows a course like this:First a potential HAI occurs, either through a breach of infection control best practices, or through an unknown or unmeasured factor.The first goal of a surveillance program is awareness of potential HAIs, so they can be reviewed appropriately.Ideally these cases would be identified in real time during infection control rounds, reported by clinical staff or through electronic medical record alerts.In addition, we expect other processes in place to identify potential HAIs, through retrospective surveillance and lab result reporting.Once the surveillance program is aware of the infection, they can review the case, apply surveillance definitions and enter the case into NHSN.Once entered in NHSN, the facility and others with access can perform analyses to track their progress over time and compare their performance to national benchmarks.  Reporting partners can make more local comparisons and engage with the facility for quality improvement activities if necessary.



WA Reporting Process Validation 

Potential HAI 

Prospective 
Surveillance 

Retrospective 
Surveillance 

Surveillance Program 
Aware of Infection 

(+) Laboratory 
Result 

Report to 
Infection 
Control? Yes No 

Yes 
Entered into 

NHSN? No 
Analysis 

Meets NHSN 
Surveillance 
Definition? 

Yes 

“Internal” Validation 
Accuracy standard: 
Sensitivity 85% 
Specificity 98% 
 

+ - 

Presenter
Presentation Notes
Our validation protocol addresses the processes along this surveillance journey.Internal validation assesses whether cases that should be reviewed are being reviewed.CLABSI Internal validation requires hospital staff to review blood culture lists from the laboratory for case-finding. A sample from one-year of positive blood-cultures, likely to contain potential CLABSI cases, and a sample from negative or contaminant cultures, which should not contain any CLABSI, are compared to infection control program records to ensure bloodstream infection cases were appropriately reviewed at the time of infection.Surveillance programs are expected to achieve accuracy standards consistent with 85% sensitivity and 98% specificity, which is our pre-determined standard set by the HAI Program.Our sensitivity standard helps assure bloodstream infection case detection is adequate, while our specificity standard helps verify surveillance definitions are being applied correctly.



WA Reporting Process Validation 

Potential HAI 

Prospective 
Surveillance 

Retrospective 
Surveillance 

Surveillance Program 
Aware of Infection 

(+) Laboratory 
Result 

Report to 
Infection 
Control? Yes No 

Yes 
Entered into 

NHSN? No 
Analysis 

Meets NHSN 
Surveillance 
Definition? 

Yes 

IP Training! 

Presenter
Presentation Notes
As we expect NHSN criteria to be followed, we provide resources to infection preventionists for applying NHSN definitions through periodic newsletters, clinical consultation and APIC support, in addition to the efforts by CDC and NHSN for training.



WA Reporting Process Validation 

Potential HAI 

Prospective 
Surveillance 

Retrospective 
Surveillance 

Surveillance Program 
Aware of Infection 

(+) Laboratory 
Result 

Report to 
Infection 
Control? Yes No 

Yes 
Entered into 

NHSN? No 
Analysis 

Meets NHSN 
Surveillance 
Definition? 

Yes 

“External” Validation 
• Same accuracy standard   
• Laboratory & clinical (ICD-9) case review 

 
• Record volume by inspection level  
• CLABSI burden & distribution 

Presenter
Presentation Notes
Our external validation visits by our nurse consultant confirm that cases are detected and verifies that NHSN definitions are applied correctly, using the same accuracy standards.These samples are enriched by looking for CLABSI using NHSN criteria among laboratory records and broader clinical cases, by administrative ICD-9 coded central venous catheter infections.  The number of records reviewed varies by the number of ICD-9 cases and the hospitals performance from internal validation.This assessment enables us to estimate the burden and distribution of CLABSI within the facility.



WA Reporting Process Validation 

Potential HAI 

Prospective 
Surveillance 

Retrospective 
Surveillance 

Surveillance Program 
Aware of Infection 

(+) Laboratory 
Result 

Report to 
Infection 
Control? Yes No 

Yes 
Entered into 

NHSN? No 
Analysis 

Meets NHSN 
Surveillance 
Definition? 

Yes 
• Data cleaning 
• Inter-facility comparison  
• NHSN metrics 

Presenter
Presentation Notes
Beyond internal and external validation, our program performs bi-weekly analyses of NHSN data for reportable HAIs.Our data quality checks look for missing or unusual data and work with facilities to resolve gaps and denominator issues.  We also use the NHSN reported data for our annual HAI report which identifies facilities with infection rates statistically higher than similar hospital units in the state during the same year.  Outlier facilities receive consultation on each of their reported cases and are given the opportunity for a contextual note to accompany their rate on the public report, providing meaningful context to the public.Finally, it is at this point in the reporting process that NHSN risk-adjusted metrics, such as the standardized infection ratio and predicted number of infections based on a national baseline, can be obtained for benchmarking and further analysis of hospital performance.



CLABSI Validation Findings 
Internal Validation 
• 2009-2013 review, 65 ICU reporting hospitals 

‒ 44 records/hospital/yr; Hospital time ≤ 6 hrs/yr 
• 2014 expand to 95 hospitals, inpatient CLABSI 



CLABSI Validation Findings 
External Validation 
• 2010-2013, all 65 hospitals, at least one visit 

‒ 89% visits ≤ 1 day, complex hospitals ~2 days 
‒ Typically ≥ 90% sensitivity, ≥ 98% specificity 

Validation & Data Quality Activities (ICU CLABSI) 
• ~0.19 FTE/year for external validation + travel 
• ~0.21 FTE/year for data quality + annual report 
• < 0.5 FTE/year for CLABSI ICU Validation 
• Supports WA among lowest US CLABSI rates 

Presenter
Presentation Notes
Note that facilities do fail, corrective action discussion will follow~0.13 FTE for validation excluding travel time



CLABSI Validation Findings 
External Validation – Records Reviewed 
• ~2,100 records, 36% (768) ICD-9 CVC infection 

‒ 54% (415) of ICD-9 records met NHSN CLABSI 
• 628 unique CLABSI 

‒ 155 NHSN entered ICU CLABSI 
o 24 (13%) had ICD-9 code 

• ICD-9 ≠ NHSN CLABSI 
‒ ICD-9 + NHSN = big picture 

• 15 ICU CLABSI unreported 
‒ ~9% average annual total 
 

 
 
 
 
 

NHSN 
(n = 155) 

94 

   37      21 
           3 
  

 

 
342 

 
ICD-9 

(n = 415) 

 
82 

Blood 
Cultures 

     (n = 171) 

49 

Distribution of CLABSI records CVC – Central Venous Catheter 



CLABSI Validation Findings 
Hospital Distribution of CLABSI 
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98 

0 
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36 

4 
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POA – Present on Admission 

Presenter
Presentation Notes
Note 4 “NHSN ward CLABSI” were in fact long-term care CLABSI when these facilities were under specialty care area (SCA) reporting ~2009.  When the NSHN LTC module was created ~2010, these CLABSI were identified during validation to be in units which were not critical care level – however their removal post hoc would not be appropriate since all 2009 SCA/LTC reporting was standardized.



CLABSI Validation Findings 
Burden and Distribution Estimation 

• 2,250 – 3,650 CLABSI per year 
 

• ~11% ICU 
• ~22% Wards 
• ~67% Present on hospital admission 

 
• Hospital wide inpatient reporting 

• Expand authority beyond acute care? 

2014 

Presenter
Presentation Notes
We used biology capture-recapture methods, using each of the three record types, for CLABSI found in blood culture samples, CLABSI confirmed from ICD-9 records and CLABSI entered into NHSN to estimate CLABSI burden for each facility, where surveillance CLABSI aligned to the minimum and clinical CLABSI aligned to the maximum.  When taking all these hospital-wide totals for the entire validation period, we came up with our state-wide estimate of CLABSI burden.We used the proportion of CLABSI location of attribution found during validation, and the weighted volume of total CLABSI for each hospital for estimating our state-wide location distribution.This state-wide burden seems to be consistent with national CLABSI estimates, where 2009 US estimates of hospital associated CLABSI is around 41,000, our ward and ICU combined ranges around 700 to 1200 CLABSI, amounting to about 2-3% of the national burden.  However, we don’t know our non-critical care total central line days to confirm the proportion Washington has of the at-risk denominator, nationwide.The interim results of our validation suggested the greater burden of CLABSI lies outside the ICU, which was the evidence-base for expanding our CLABSI reporting requirements beyond the ICU to all hospital inpatient areas in late 2013, almost two years ahead of the CMS requirement requiring CLABSI surveillance in medical and surgical wards in 2015.However, since the bulk of CLABSI are identified present on admission, we are looking ahead to expand our departmental authority to mandate CLABSI surveillance in other locations where central lines are accessed, including dialysis, ambulatory clinics and home-health agencies to cover the full spectrum of CLABSI risk, to improve prevention efforts.



CLABSI Validation Findings 
Days to infection analysis (n =187 CLABSI) 
 

Hospital CLABSI 



CLABSI Validation Findings 
Days to infection analysis (n =187 CLABSI) 

 

ICU CLABSI 
~ 48% 

Ward CLABSI 
~ 52% 

Hospital CLABSI 

Presenter
Presentation Notes
187 of the 628 CLABSI identified were used for a time to event analysisExcluding present on admission (55%) and missing line insertion or culture confirmation dates (15%)There was approximately equal representation from ICU and ward attribution CLABSI



CLABSI Validation Findings 
Days to infection analysis (n =187 CLABSI) 
 

Early Onset CLABSI (2-9 days) 
25% - 49% CLABSI 

~Line Insertion Practices 

Late Onset CLABSI (5+ days) 
51% - 75% CLABSI 

~Line Maintenance Practices 
 
 

Hospital CLABSI 



Reporting Process Improvements 

Potential HAI 

Prospective 
Surveillance 

Retrospective 
Surveillance 

Surveillance Program 
Aware of Infection 

(+) Laboratory 
Result 

Report to 
Infection 
Control? Yes No 

Yes 
Entered into 

NHSN? 
No 

Analysis 
Meets NHSN 

Surveillance 
Definition? 

Yes 



Reporting Process Improvements 

Potential HAI 

Prospective 
Surveillance 

Retrospective 
Surveillance 

Surveillance Program 
Aware of Infection 

(+) Laboratory 
Result 

Report to 
Infection 
Control? Yes 

Yes 
Entered into 

NHSN 
No 

Analysis 
Meets NHSN 
Surveillance Def. Yes 

No 

• Manual: Communication 
• Automated: Algorithms  



Reporting Process Improvements 

Potential HAI 

Prospective 
Surveillance 

Retrospective 
Surveillance 

Surveillance Program 
Aware of Infection 

(+) Laboratory 
Result 

Report to 
Infection 
Control? Yes No 

Yes 
Entered into 

NHSN? 
No 

Analysis 
Meets NHSN 

Surveillance 
Definition? 

Yes 

• Improve billing 
coding 

• Inter-facility 
communication 
protocol 

• Manual: Communication 
• Automated: Algorithms  

? 



Reporting Process Improvements 

Potential HAI 

Prospective 
Surveillance 

Retrospective 
Surveillance 

Surveillance Program 
Aware of Infection 

(+) Laboratory 
Result 

Report to 
Infection 
Control? Yes No 

Yes 
Entered into 

NHSN? 
No 

Analysis 
Meets NHSN 

Surveillance 
Definition? 

Yes 

• Annual definitions 
• NHSN consult 
• IP training 

• Manual: Communication 
• Automated: Algorithms  

• Improve billing 
coding 

• Inter-facility 
communication 
protocol 



Process Improvement 

Potential HAI 

Prospective 
Surveillance 

Retrospective 
Surveillance 

Surveillance Program 
Aware of Infection 

(+) Laboratory 
Result 

Report to 
Infection 
Control? Yes No 

Yes 
Entered into 

NHSN? 
No 

Analysis 
Meets NHSN 

Surveillance 
Definition? 

Yes 

• Annual definitions 
• NHSN consult 
• IP training 

• Manual: Communication 
• Automated: Algorithms  

• Improve billing 
coding 

• Inter-facility 
communication 
protocol 

No • Clinical or administrative override 
• HAI adjudication panels 
• Workflow process improvement 



Prospective 
Surveillance 

Retrospective 
Surveillance 

(+) Laboratory 
Result 

Report to 
Infection 
Control? Yes No 

Entered into 
NHSN? 

Surveillance Program 
Aware of Infection 

No 

Meets NHSN 
Surveillance 
Definition? 

Yes 

Potential HAI 

Analysis 

• HAI Sentinel Events  
• Quality Reporting → RCA 
• Process Improvement $ $ 



Washington HAI Public Reporting Network: 
• ~98 WA Licensed Acute Care Hospitals 

‒ 66% NHSN via CLABSI ICU (2009) 
‒ 80% NHSN via SSI (7 procedures, 2013) 
‒ 96% NHSN via CLABSI all inpatient (2013) 
‒ 100% NHSN via C diff. (2014) 

Non-reporting: 
• 13 VA/Fed/Psych/EtOH – non-NHSN 
• ?? LTC, outpatient dialysis & ambulatory 

Washington Perspective 

VA – Veteran’s Affairs; LTC – Long Term Care 



Public HAI reporting already occurs, somewhat 
• CMS hospital compare, other score sites 
• CDC HAI reports (state-wide performance) 

Washington Perspective 
Arizona 

http://www.hospitalsafetyscore.org/search-
result?findBy=city&zip_code=&city=&state_prov=AZ&hospital=&agree=agree 



ADHS/NHSN Data Use Agreement 

Washington Perspective 
Arizona 

Presenter
Presentation Notes
The Arizona Department of Health Services (ADHS) has signed a Data Use Agreement (DUA) with the Center for Disease Control and Prevention (CDC) that will allow ADHS to access healthcare-associated infections (HAI) data that is voluntarily submitted to the National Healthcare Safety Network (NHSN) for surveillance and prevention purposes.Will facility-identifiable data be made publicly available?�No. Making facility-identifiable data publicly available would be a violation of the data use agreement and CDC will terminate the data use agreement immediately



ADHS/NHSN Data Use Agreement 
• AZ facilities: 

‒ ~90-100 acute care hospitals; ~150-160 LTC 
• ADHS/NHSN access: 

‒ CMS reporters  (>80% ACH), more enrollment? 
• Locations: 

‒ All patient care locations 
o ICU, wards; rehab; ambulatory surgery, 

outpatient dialysis 

Washington Perspective 
Arizona 

2014 
~Q4 



ADHS/NHSN Data Use Agreement 
• Device Associated 

‒ CLABSI 
‒ Catheter urinary tract infection (CAUTI) 
‒ Ventilator associated events (VAE) 
‒ Central line insertion practices (CLIP) 
‒ Dialysis Events (DE) 

• Surgical Site Infections 
‒ 6 procedures 

• Multi-drug resistant organisms 
‒ MRSA, C. diff, CRE, others 

Washington Perspective 
Arizona 

2014 
~Q4 



Arizona Plan: 
• Surveillance steering prevention collaboratives 
• Partner with QIO to avoid duplication 
• State-wide aggregate reporting 

         advice for state HAI reporting: 
• Validation needed for even playing field  
• Tools for validation methods available 
• Mandatory reporting helps 
• Balance/increase state resources to HAI needs 

‒ Size & number of facilities; type & volume of infections 
 

Washington Perspective 
Arizona 

Washington 

Presenter
Presentation Notes
More flexibility for interventions beyond QIO scope of work



Resources 

ADHS/CDC Dual Use Agreement Template 
http://www.cdc.gov/hai/pdfs/stateplans/Arizona_DUA-data-template.pdf  

 
American Society for Quality 
http://asq.org/index.aspx 

 
CDC NHSN  
http://www.cdc.gov/nhsn/ 
 

Washington State HAI Program 
http://www.doh.wa.gov/YouandYourFamily/IllnessandDisease/HealthcareAss
ociatedInfections.aspx  
Validation reference manual available upon request 



Jason Lempp 
Jason.Lempp@doh.wa.gov 

(206) 418-5500 

Questions? 

Washington State Department 
of Health: 

David Birnbaum 
Jeanne Cummings 
Pamela Lovinger 

 

Washington State HAI Advisory 
Committee Members 

Washington State’s Hospital 
Infection Preventionists 

Acknowledgements 

Thank You! 


	Slide Number 1
	Outline
	Washington HAI Reporting
	Validation Implementation Timeline
	Washington HAI Validation
	HAI Reporting Journey
	WA Reporting Process Validation
	WA Reporting Process Validation
	WA Reporting Process Validation
	WA Reporting Process Validation
	CLABSI Validation Findings
	CLABSI Validation Findings
	CLABSI Validation Findings
	CLABSI Validation Findings
	CLABSI Validation Findings
	CLABSI Validation Findings
	CLABSI Validation Findings
	CLABSI Validation Findings
	Reporting Process Improvements
	Reporting Process Improvements
	Reporting Process Improvements
	Reporting Process Improvements
	Process Improvement
	Slide Number 24
	Washington Perspective
	Washington Perspective
	Washington Perspective
	Washington Perspective
	Washington Perspective
	Washington Perspective
	Slide Number 31
	Slide Number 32

