CALIFORNIA DEPARTMENT OF PUBLIC HEALTH

Getting Started with AU

Healthcare-Associated Infections (HAI) Program

Center for Health Care Quality
California Department of Public Health




Overall Agenda

Introductions

NHSN

AUR Reporting
Implementing AU Reporting
CDA and the NHSN HAI IG
Configuring NHSN for AUR
Our Support

Additional Resources




Speakers

KP Sethi

e Director of Information Analysis and Technology
e Lead Analyst on the CDPH project
e Quality and public health reporting expert

@
V
California Deparcment of
3 .) PublicHealth



Project Background

* Project Goal

Provide technical assistance to the CDPH HAI Program
& California hospitals implementing National
Healthcare Safety Network (NHSN) Antimicrobial Use
and Resistance Reporting

* Background

— CDPH distributed two surveys in 2015 to identify
California hospitals with sufficient informatics
capabilities to monitor AU and AR data with NHSN

— Further progress requires assistance in
implementing AUR reporting
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Organizations Involved

Receive support to
implement and
benefit from AU
CDPH contracts with reporting
Health IT experts for
NHSN reporting

support

CDPH, LA County
and

CDC funds
Health IT Experts

CDPH to

provide AU
/ Reporting
support

NHSN Program at CDC
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CDC NHSN Structure

Healthcare

Patient Safety Personnel Biovigilance Long-term Dialysis
Care
Safety
Device Procedure Antimicrobial
Associated Associated MDRO/CDI Use and

Resistance

Antimicrobial
Resistance
Option

Antimicrobial
Use Option
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Q

Identify infection prevention
problems by facility, state,
or quality improvement
project

£ A

Benchmark the progress
of infection prevention
efforts

NHSN Goals

-

NHSN

Q

AL

Comply with state and
federal public reporting
mandates

[

Track blood safety errors
and important healthcare
process measures
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Antimicrobial Use and
Resistance Reporting

Antimicrobial Antimicrobial
Use Option Resistance Option
Tracks usage of Tracks the resistance of
antimicrobials across antimicrobials across

inpatient locations inpatient locations

AUR Module allows choice of AU, AR, or both

yé/
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Benefits of AU Reporting

Insights and Data Benefits

C S X

Benchmarks for antimicrobial
stewardship

Benchmarks for antimicrobial
quality improvement activities

Compare with antimicrobial use
trends across the nation

|[dentify problem areas within
a facility o target interventions

11

Regulatory and Payment Benefits

v

v

v

Meet the Meaningful Use Stage
3 Ycertified technology”
requirement

Satisfy the Joint Commission’s
new antimicrobial stewardship
standard

Receive Anthem
Quality-In-Sights bonus
credit if implemented before
December 31, 2017

9)6/
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AU Process Improvement Cycle

Track and record 2 Submit reports
anfimicrobial use to NHSN
3 Review NHSN
comparison and
analysis data

Adjust
Anfimicrobial
use policies
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Data Submission

A

NHSN Data Submission

A

Manual Data Entry
All Modules other than AUR
allow manual data entry

Electronic Data Submission
All modules can submit
electronic data, which is a
requirement for the AUR
module.

)
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Electronic Data Submission

Electronic Submission requires the HL7 Clinical
Document Architecture (CDA) format

Data is submitted via the NHSN Portal

Submitted data is analyzed and benchmarked

o0 B
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NHSN CDA Submission Format

 HL7 Clinical Document Architecture (CDA)

—Standard for electronic clinical
documents

— Used in Meaningful Use
— Generic format for all NHSN HAI Modules

—Specific document types per reporting
option
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Overview of Data Elements

IMPLEMENTING AU

9
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Key Concepts

System and data requirements

Hospital locations, routes of administration,

and antimicrobials

Algorithms for numerator and denominator

data
Calculation Walkthrough

18



AU Reports

* Two Types
— FACWIDEIN
— Location Specific
* Must report at least one inpatient location
specific
— Not just FACWIDEIN
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Key Data Element List

LN CDEIR Facility OID Identifier assigned to facility, included in
Elements the importation file prior to submission.

Month/Year 2-digit month / 4-digit year representing
the data collection period

Location Patient care location

Antimicrobial Sum of days for which any amount of
days/month per specific agent was administered to a
location patient

yé/
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Key Data Element List
 omeree oo

DI eI I EI I Days Present Risk for antimicrobial exposure per time unit of
analysis stratified by location

Patient care location-specific:
* Number of patients present for any portion of
each day location

Facility-wide inpatient:

* Number of patients present in an inpatient
location within the facility for any portion of
each day of a calendar month

Admissions  Only for Facility-wide Inpatient
* Aggregate number of patients admitted to an
inpatient location within the facility through
the reporting month

é‘Js‘_/
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System Requirements

* Denominator: Days Present and Admissions
— Admission Discharge Transfer System
— Tracking patient flow by location, and time

 Numerator: Days of Therapy
— Electronic Medication Administration Record
— Bar Code Medication Administration System

— Tracking administrations by location, time,
antimicrobial administered, and route of
administration

22



Locations

e Uses the same mapped locations across
other NHSN reports

* Facility Wide Inpatient (FacWidelN)

* Location Specific
— Inpatient

— Select Acute Care Outpatient:
* Outpatient Emergency Department
* Pediatric Emergency Department
e 24-hour observation area

CDC Locations and Descriptions and Instructions for Mapping Patient Care Locations ‘\J\.—/
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https://www.cdc.gov/nhsn/PDFs/pscManual/15LocationsDescriptions_current.pdf

Location Mapping

[s this patient care area comprised of at least 80% of
patients that are of the same acuity level? !

\.

YES / \ NO
N\ [

Proceed to Step 2 and map to a location type Can this patient care area be split into 2 or
of that acuity level using the NHSN 80% Rule more locations in NHSN for the purposes of
for that specific type.? surveillance — also referred to as “virtual
/ locations™?3
. J

YE'S/\ E

Proceed to Step 2 and create
locations in NHSN for each of Map to a CDC Mixed
the acuity levels, using the Acuity location.*
NHSN 80% Rule.?
\. y,
3@ ‘é/
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Antimicrobial Ingredient List

Can only report antimicrobial ingredients
recorded electronically (e.g., eMAR, BCMA)

NHSN provides a list of 90 antimicrobial
ingredients

All 90 antimicrobials must be included
— Ability to null out if not used

Antimicrobials are stratified by route
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Routes of Administration

Intravenous (1V) Intravascular route that begins with a vein
Intramuscular (IM) Begins with a muscle
Digestive Tract Begins anywhere in the digestive tract extending

from the mouth through rectum

Respiratory Tract Begins within the respiratory tract, including the
oropharynx and nasopharynx (includes
nebulizer)

Other routes of administration are excluded

é'Js'/
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Numerator: Antimicrobial Days
(Days of Therapy)

Antimicrobial Agents Antimicrobial agents, stratified by route

Data Source Antimicrobial days derive from administered data in
the eMAR and/or BCMA
Location Facility-wide inpatient, each inpatient, and three

select outpatient acute-care settings per NHSN
location definitions

Time Unit Antimicrobial days for a specific antimicrobial agent,
stratified by route of administration and aggregated
monthly per location

é'Js‘/
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AU Report Numerator Calculation
/‘ Specific location or facility
wide inpatient (FACWIDEIN)

ANTI-
MICROBIAL

Aggregate
Antimicrobial Day per

Location (Days of
Therapy)

\] All antimicrobials specified by the

standard are reported. The count
of days are stratified by route
(IM, IV, Digestive, Respiratory,
and an Aggregate count)
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Denominator: Days Present

* Facility-wide:
— Number of patients present in an inpatient

location within the facility for any portion of each
day of a calendar month

— One patient can contribute only one day per
calendar day

* Location Specific

— The number of patients present for any portion of
each day of a calendar month for a patient care
location

— Does not account for patient status (e.g., inpatient,
observation)

<
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AU Report Denominator:
Days Present

Specific location or facility
wide inpatient (FACWIDEIN)

PATIENTS
PRESENT

Days Present

\I The number of patients

present for any portion of
each day of a reporting
month for a patient care

location.

@
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Days Present vs. Patient Days

Other HAI reports use Patient Days
Days Present =/= Patient Days

Days present represents the number of
days in which a patient spent any time in
specific unit or facility

Patient days represents where patients are
located during the midnight census

...................
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Days Present vs. Patient Days

Patient Movement Days Present Patient Days
(Midnight Count)

Patient A Medical Ward: 00:01-23:59 Medical Ward=1 Medical Ward =1

Patient B Medical ICU: 00:01-23:59 Medical ICU =1 Medical ICU =1

Patient C Medical ICU: 00:01-08:30 Medical ICU =1 Medical ICU =0
Medical Ward: 08:31-23:59 Medical Ward=1 Medical Ward =1

Patient D Medical ICU: 00:01-10:00 Medical ICU =1 Medical ICU =0

Step Down: 10:01-15:00 Step Down =1 Step Down =0
Medical Ward: 15:01-23:59 Medical Ward=1 Medical Ward =1
Totals: Medical Ward =3  Medical Ward =3
Medical ICU =3 Medical ICU =1
Step Down =1 Step Down =0

é'Js'/
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Denominator: Admissions

* FACWIDEIN Only

* Aggregate number of patients admitted to
an inpatient location within the facility
during the reporting month

alitornia Department of
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Tracking an example patient

CALCULATION WALKTHROUGH

34



Scenario: Patient A

Patient A is admitted into the Medical ICU at
00:01 and is given Amoxicillin by IV. At 08:30,
Patient A is transferred to the Medical Ward
and given an Amoxicillin tablet. The patient is
there for the rest of the day.

Therapy Days (Amoxicillin)

Days
Present

Dig IM IV Resp Aggregate

Med ICU

Med Ward

Step Down ) / o
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Scenario: Patient A

Patient A is admitted into the Medical ICU
at 00:01 and is given Amoxicillin by/|IV.
At 08:30, Patient A is transferred to the
Medical Ward and given an Amoxicillin|tablet.

The patient is there for the rest of the day.

Days
Present

Therapy Days (Amoxicillin)

Dig IM IV Resp Aggregate

Med ICU

Med Ward

Step Down ) / o
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Scenario: Patient A

Patient A is admitted into the\Medical ICU
at 00:01 and is given Amoxicilin by|IV.
At 08:30, Patient A is transferred to the
Viedical Ward and given an Amaxicillin|tablet.

Med ICU
Med Ward

Step Down ) / o
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Scenario: Patient A

Patient A is admitted into the Medical ICU
at 00:01 and is given  Amoxicillin by/|IV.
At 08:30, Patient A is|transferred to the
Medical Ward and given an/Amoxicillin|tablet.

The patient is there for the rest of the day.

DEW
Present

Therapy ays (Amoxicillin)

D|g| M |_:| Resp Aggregate

Med ICU
Med Ward 1
Step Down y\'—/
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Scenario: Patient B

Patient B is admitted into the Medical ICU at
00:01 and is given an Amoxicillin tablet. At
10:30, Patient B is transferred to the Medical
Ward and stays there until 15:30. The patient
is then transferred to Step Down, where the
patient is given Amoxicillin by IV and remains
there for the rest of the day.

Therapy Days (Amoxicillin) DEWH
Present

Dig IM IV Resp Aggregate

Med ICU 1 1 1
Med Ward 1 1 1
Step Down gje/
* o) Fusiceatn



Scenario: Patient B

Patient B is admitted into the Medical ICU
at 00:01 and is given an Amoxicillin|tablet.
At 10:30, Patient B is transferred to the

Medical Ward and stays there until 15:30.
The patient is then transferred to Step Down,
where the patient is given Amoxicillin by|IV

and remains there for the rest of the day.

Therapy Days (Amoxicillin) DEWH
Present

Dig IM IV Resp Aggregate

Med ICU 1 1 1
Med Ward 1 1 1
D
Step Down Je/
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Scenario: Patient B

Patient B is admitted into theMedical ICU
at 00:01 and is given an Amoxicillin|tablet.
At 10:30, Patient B is transferred to the

ledical Ward and stays there until 15:30.

Location Days
A oo Present

Med ICU 1
Med Ward 1 1
D 1
Step Down ?J\'/

California Department ol
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Scenario: Patient B

Patient B is admitted into the Medical ICU
at 00:01 and is given arv Amoxicillin|tablet.
At 10:30, Patient B is transferred to the

Medical Ward and stays there until 15:30.
The patient is then transferred to Step Down,
where the patient is given Amoxicillin by|IV
and remains there/for the rest of the day.

Dig ' IM Resp Aggregate Present

MedICU 1 1 SAC 2
Med Ward 1 1 2
D 1 1 1
Step Down ;'Je./
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Advanced Scenario: Patient C

Patient C is admitted into Med ICU at 22:30.
Patient C is administered 1 amoxicillin|tabletjand
put on [[Viwith amoxicillin before midnight. The
next day, at 09:00, the patient is transferred to
the Step Down for the rest of the day.

Location Therapy Days (Amoxicillin) Days
Present

Dig IM IV Resp Aggregate

Med ICU 1 1 2 2
Med Ward 1 1 2
Step Down 1 1 1 ;'Je/
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Advanced Scenario: Patient C

Patient C is admitted into Med ICU at 22:30.

Patient C is administered 1 amoxicillin|tablet and
put on [[Viwith amoxicillin before midnight.
next day, at 09:00, the patient is transferr
the Step Down for the rest of the day.

Therapy Days (Amoxicillin)

Dig IM IV Resp Aggregate

Med ICU 1 1 2 23
Med Ward 1 1 2
Step Down 1 1 1 ;'Je/
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Advanced Scenario: Patient C

Patient C is admitted into Med ICU at 22:30.
Patient C is administered 1 amoxicillin|tabletjand
put on [[Viwith amoxicillin before midnight. The
next day, at 09:00, the patient is transferred to
the Step Down for the.rest of the day.

Location Therapy Days (Amoxicillin) Days
Present
Dig IM IV Resp Aggregate

Med ICU 1 1 2 34
Med Ward 1 1 2
Step Down 1 1 1 ;'Je/
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Advanced Scenario: Patient C

Patient C is admitted into Med ICU at 22:30.
Patient C is administered 1 amoxicillin|tabletjand
put on [[Viwith amoxicillin before midnight. The
next day, at 09:00, the patient is transferred to
the Step Down for the rest of the day.

Med ICU 1 1 2 4
Med Ward 1 1 2
Step Down 1 1 12 ;‘)'



Advanced Scenario: Patient C

Patient C is admitted into Med ICU at 22:30.
Patient C is administered 1 amoxicillin|tabletjand
put on [[Viwith amoxicillin before midnight. The
next day, at 09:00, the patient is transferred to
the Step Down for the/rest of the day.

Location m Days (Amoxicillin) Days

Present
Dig /IM I’/ Resp Aggregate

MedICU 12 23 4
Med Ward 1 1 2
Step Down 1 1 2 ;'Je./

a7 ®) Fusichisatn



The Data Structure of AU Reports

INTRODUCTION TO CDA

J
L
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Overview

CDA Basics

Implementing CDA within your organization

NHSN CDA Format
CDA Validation

50



CDA R2

* Clinical Document Architecture (CDA)

* Common model defining the structure and
semantics of clinical documents

* Developed by Health Level Seven
* XML syntax
* First released in 2005

9)6/
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CDA Body and Header

}- Header‘
— Facility OID
— Authoring vendor

|+ Body |

* Report Data:
— Location
— Numerator: Therapy Days
— Denominator: Days Present

9
V
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Object Identifier (OID)

* A unique identifier that represents an object:

* Atree of nodes and edges (i.e., branches and leaves,
sometimes called OID arcs)

* A positive integer is assigned to each edge in the tree.
* OIDs in CDA:

* Add global uniqueness to identifiers in clinical
documents.

* |dentify the Facility submitting data to NHSN

* |dentify the vocabulary terminology systems in a
document.

\o/'lo .
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HL7 V3 Data Types: R1 in CDA

Route Codes
Antimicrobial

BASIC D/ CODED VALUES

CS Coded Simple

CE Code Value

ED Encapsulated data CDh Coded with Equivalence
Character String

Ingredients

ADDRESSES
ADXP  Address Part

AD Postal Address
COLLECT iuivo IDENTIFIERS

SET Set | Instance Identifier

LIST List COMMUNICATIONS

IVL Interval TEL Telecommunication Address
INT Integer

PQ Physical Quantity Patient Days
REAL  Real Therapy Days
RTO Ratio

%‘J&/
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Value Sets and Code Systems

Code — a sequence of characters assigned meaning by
some formal system

Expression, Symbol

Code System — formal definitions that define the
meaning of a set of concepts, with codes
* Terminology, Ontology, Enumeration, Classification...
* SNOMED, LOINC, RxNorm
* Drive meaning/analysis off code systems

Value Set — a group of code/codeSystem pairs
* Doesn’t define it’s own codes
* Picks codes from multiple code systems
* AU examples:

— Antimicrobial Ingredient List
— Routes

\o/‘|o _
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Example of Code System Vs. Value Sets

* |ce Cream flavors e “Berry Flavors” Value Set
code system — Strawberry
— Chocolate — Blueberry
— Vanilla — Raspberry
— Strawberry
— Mango
— Pear
— Rocky Road
— Cookie Dough
— Cake
— Caramel
— Coffee

— Blueberry
— Raspberry /

é‘Js‘_/
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Code Systems

* SNOMED-CT: Systematized Nomenclature Of
Medicine Clinical Terms

— Used for Route Codes

* LOINC: Logical Observation Identifiers Names
and Codes

— Used for document and section codes

* RxNorm: RxNorm provides normalized names
for clinical drugs

— Used to specify antimicrobial ingredients

California Department o
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Tools

* Tools find codes from the three hierarchies:
— SNOMED Browser
— LOINC on-line (LOINC.org)
— RxNorm’s RxNav

* Finding value sets:

— Value Set Authority Center (VSAC):
https://vsac.nlm.nih.gov

* General Source of truth for most (all) Value Sets

— HAI VOC.xslx

* Spreadsheet with HAI specific value sets

9)6/
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http://browser.ihtsdotools.org/?
http://loinc.org/
https://mor.nlm.nih.gov/RxNav/
https://vsac.nlm.nih.gov/
https://gforge.hl7.org/gf/project/strucdoc/scmsvn/?action=browse&path=/*checkout*/trunk/HAI/HAI-R1-Normative_XML_Support_Files/hai_voc.xls&revision=182

SNOMED Browser

SNOMED International SNOMED CT Browser

© SNOMED International 2018 v1.36.5

Taxonomy Search Favorites Refset
Search
Options Type at least 3 characters ¥ Example: shou fra

Search...
Search Mode: Partial matching

search mode v

Status: Active components
only v

) Group by concept

Release: United States Edition 20170901 ~ Perspective: Full v Feedback About v B v

Concept Details

Concept Details
Summary Details Diagram Expression Refsets Members References
Parents

- SNOMED CT Concept (SNOMED RT+CTV3)

No attributes

@ Clinical finding 2

(finding)
SCTID: 404684003

404684003 | Clinical finding (finding) |

Clinical finding (finding)
Clinical finding

Children (33)

33 Children

59
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Options « Help « loinc.org Go Premium!
L]
LOINC .- Search
From Begenstriel

Set Language

LOINC LongName Component Property Timing System
0822?1-8 Activity metabolic rate/Standard resting metabolic rate [Relative  Activity metabolic rate/Standard resting metabolic RelEngRat 1M*mean *Patient
Energy/Time] adjusted for age+sex+race+BMI 1 minute mean rate"*adjusted for age+sex+race+BMI
Estimated
14728-7 Vital signs, weight, height, head circumference, oximetry, BMI,  Vital signs, weight, height, head circumference, - Pt "Patient
and BSA panel - HL7 CCDAr1 1 oximetry, BMI, & BSA panel
85353-1 Vital signs, weight, height, head circumference, oxygen Vital signs, weight, height, head circumference, - Pt "Patient
saturation and BMI panel oxygen saturation & BMI panel
59574-4 Body mass index (BMI) [Percentile] Body mass index Prctl Pt MPatient
595751 Body mass index (BMI) [Percentile] Per age Body mass index Prctl Pt MPatient
59576-9 Body mass index (BMI) [Percentile] Per age and gender Body mass index Prctl Pt "Patient
39156-5 Body mass index (BMI) [Ratio] Body mass index Ratio Pt "Patient
08808?—2 Estimated BMI greater than 40 Estimated body mass index greater than 40 Find Pt "Patient
| »
Search generated 8 hits in 0.009 secs. Copyright® 2017 Regenstrief Institute Inc.
alifornia Deparcment o
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RxNav

U.S. National Library of Medicine

About Disclaimer FAQ

F}(NAV

Navigating RxNorm Drugs

o IETID CT Y -

A s
B Amoxicillin [RxCUI = 723]
RxNorm Properties NDC RxTerms NDF-RT Pilllmages Class View Interaction View Status
IN/MIN Ingredient Precise Ingredient BN Brand Name
. . EJ Amoxicillin = EJ Amoxicillin Anhydrous - H B AmoxiDrop =
+ Simple Q [ Ambroxol / Amoxicillin [ amoxicillin sodium I El Amoxi-tabs
« Table Q ] Amoxicillin / Bromhexine . EJ Amoxicillin Trihydrate I 0 BAmoxi .
<in S el el : - =W 5
SCDC  Clinical Drug Component SBEDC Branded Drug Component
@) 4 El Amoxicillin 100 MG = I El Amoxicillin 100 MG [Amoxi-tabs] =
@) B Amoxicillin 100 MG/ML x V A El Amoxicillin 100 MG [Biomox]
@] 17 B Amoxicillin 1000 MG . Navigating RxNorm Drugs 1.1 Amoxicillin 1000 MG / Clavulanate 62.5
@E TR imillie A OO R A A BA— T FE—a
(©)Group) SCD/GPCK Clinical Drug or Pack SBED/BPCK Branded Drug or Pack
© Form 1.7 12 HR Amoxicillin 1000 MG / Clavulanate 62.5 MG Extended Release Oral Tablet o I [El Amoxi-Drop 50 MG/ML Oral Suspension =~
3 EJ Amoxicillin 100 MG Oral Tablet A E)Amoxi-tabs 100 MG Oral Tablet

EJ Amoxicillin 100 MG/ML Oral Suspension .| H B Amoxitabs 150 MG Oral Tablet .

( l""’l 0 - S Y TP WP W TR = ' PR W V=T W TR == : LY fa - Ano s LTadelad
Legend SCDG  Clinical Dose Form Group DFG Dose Form Group SEDG Branded Dose Form Group
@ MIN 171 Amoxicillin / Clavulanate Chewable . 7E Chewable Product -~ H HE AmoxiDrop Oral Liquid Product =
rodu njectable Produc moxi Drop Oral Produ
Q Pack Product Inj ble Product Amoxi Drop Oral Product
@ Multi 1] Amoxicillin / Clavulanate Injectable Y. 7HE Oral Liguid Product .| H ElAmoxi-tabs Oral Product .
Draduat B e S——— ST S T -
\ox ®
61
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Value Set Authority Center ' . Welcome back, & ericparapini~
m U.S. National Library of Medicine :

Search the NLM Value Set Repository.  Program:  All v Release: Latest v m
Refine by:

‘ Steward M

‘ Code System - ‘

Query: | Enter value set id, codes, words... | m
Search Results N

Results for All : Latest

[ Export Search Results
Select a hyperlinked OID to see its value set details.

Matched Value Sets (-]
+ Download @ View K Toggle ¢ Clear Page 1 of254 » »1 |20 v View1-20of5,067
O Name Code System Type Steward 0ID Code Count @)
x ® x ® ® ®
0 |(Inactive) Encounter Reason SNOMEDCT Extensional PharmacyHIT 2.16.840.1.113762.1.4.1096.153 1
(Inactive) Interventions Related to Medication .
@] L -
' Management, Medication Action Plan SNOMEDCT Extensional PharmacyHIT 2.16.840.1.113762.1.4.1096.82 1
) |AAN - Encounter CPT Codes CPT Extensional AAN 2.16.840.1.113883.3.2288 20
) B : CPT -
L AAN - Encounter Codes Grouping SNOMEDCT Grouping AAN 2.16.840.1.113883.3.2286 27
) |AAN - Encounter SNOMED-CT Codes SNOMEDCT Extensional AAN 2.16.840.1.113883.3.2287 7
L AAN - Epilepsy DX Codes - ICD9 ICD9CM Extensional AAN 2.16.840.1.113883.3.2272 14
[ |AAN AL STCDAO ICD10CM Fytensinnal AAN 2 1A 84N 1 113762 1 4 1034 A5 1 hd

K
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A B C D E F -

1 |Healthcare Associated Infection (HAI) Reports, Normative Release 1, vocabulary
2
3 |Each tab in this Workbook contains an HAI value set or list of single-value bindings; the index below provides links to each tab. Three large
4
5 |The top row of each worksheet indicates value set name, OID, and binding. A list of code system OIDS and names is at the bottom of this
6
7 |Each worksheet contains the codes and standard displayNames for the value set (arranged by code). Additional columns may also give
8
9 |Special character strings are used in some instances to permit proper coding for the Schematron:
10 |Character string Represents
11 |&#174; ® (Registered)
12 |&#8482; ™ (Trademark)
13 |&gt; >
14 |&gt;= >=
15 |&lt; <
16 |&lt;= <=
17
18 |Large Value Sets Not Included in this Spreadsheet
19 |External Link Value Set Name Value Set OID Value Set Binding codeSystemName codeSystemOID
20 |http:ﬁphinvads.cdc.gov NHSNBloodProductCodabarCode 2.16.840.1.114222.4,11.3335 STATIC ABC Codabar 2.16.840.1.113883.6.290
21  http://phinvads.cdc.gov NHSNBloodProduct|SBTCode 2.16.840.1.114222.4.11.3334 DYNAMIC ISBT-128 2.16.840.1.113883.6.18
22 | http://www.wpc-edi.com/taxonan NHSNClinicalSpecialtyCode 2.16.840.1.114222.4,11.3191 DYNAMIC NUCCProviderCodes  2.16.840.1.113883.6.101
23
24 |Index of Tabs [ Value Sets -- Single-Value Bindings (SVBs) are listed at the end
25 |Tab Name Value Set Name Value Set OID Value Set Binding Note
26 | Administration Location Type NHSNAdministrationLocationTypeCode  2.16.840.1.114222.4.11.3188 STATIC
27 |AntibioticSuscTest NHSNAntibioticSuscTest 2.16.840.1.114222.4.11.7161 STATIC
28 | Anitmicrobial Agent AURP NHSNAntimicrobialAgentAURPCode 2.16.840.1.114222.4.11.3360 DYNAMIC

» Introduction | AdministrationLocationType AntimicrobialAgentAURP AntibioticSuscTest | ASAClass | BSIE ... (3 4 »

HAI VOC.XLS
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Null Flavor

Expresses details about a lack of value

Difference between antimicrobial ingredient not administered this reporting
period vs. antimicrobial not recorded by the facilities information system

VALUE MEANING

NI No Information (default NULL)

OTH It is not in the domain for the variable.

NINF Negative infinite

PINF Positive infinite

UNK Unknown

ASKU It was asked, but it is unknown

NASK It was not asked

NAV Temporarily not available. Can be known later.

TRC Content is greater than zero but cannot be quantified.

MSK The information exists but cannot be revealed based on business rules (policy,
privacy, etc.)

NA Not applicable

é’Js‘/
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NHSN CDA Format

CDA TEMPLATES AND HAI REPORTS

California Deparcment of
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Templates: The Lego Analogy
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HAI Reports

The HL7 Implementation Guide for
Healthcare Associated Infection
Reports is a collection of documents
for NHSN reporting

* Population Summary Reports
* ARO Reporting
* AUP Summary Report
* |CU Summary Report
e Single Person Reports
* HAI AUR Antimicrobial Resistance
Option
* HAI Bloodstream Infection Report

67

ANSI/HL7 CDAR2IG HAIRPT, R1-2013
8/9/2013

HL7 Implementation Guide for CDA®
Release 2 — Level 3:

Healthcare Associated Infection
Reports, Release 1 — US Realm

August 2013

Sponsor ed by:
Structured Documents Working Group
National Healtheare Safety Network

Copyight © 2013 Heath Level Seven Itemaron ) ALL IGHTTS RESER'VED. The reprocucion of i st in sy fom
is strictly forbidden withou the written permission of the publisher. HL7 and Hedlth Level Seven are registered trademarks of
‘Heslth Level Seven Intemmarions]. Reg. US. Pt & TMOE.

)
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Evolution of the HAI IG

HAI Reporting has moved through several
releases — most notably:
Early Releases (2008 — 2013)

* R1->R9
* Incremental changes, draft standard

First Normative Release (2013)
* AU/AUR Reporting is Introduced

Second Normative Release (2015)

68



Troubleshooting Scenario

Using the HAI |G

0
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Materials

infrastructure

processable

xml_sample_files

CDAR2L3_IG_HAIRPT_DSTU_RS 2013JAN.docx
Authors: Chris Cole

generate-narrative.xsl
Type: X5LT Stylesheet

hai.sch
Type: Schematron Schema

hal_errorsxsl
Type: X5LT Stylesheet

hal_manual_checks.xsl
Type: X5LT Stylesheet

hal_voc.xlsx
Authors: Jingdong Li

70

The NHSN HAI

Implementation Guide

Source of truth for HAI value

J443 [download)

California Deparement of
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https://gforge.hl7.org/gf/project/strucdoc/scmsvn/?action=browse&path=/*checkout*/trunk/HAI/HAI-R1-Normative_XML_Support_Files/hai_voc.xls&revision=182

Troubleshooting Scenario

* The CDA zip file that was obtained from the
vendor system contained some CDA files that
were rejected by NHSN on import.

* Received an error output PDF file.

71



Output Walkthrough

In an infection-type report, a criterion is
reported as a code. The value of
@xsi:type SHALL be CD and the value of
@code SHALL be selected from Value
set 2.16.840.1.11422.4.11.3195 ——— —
an infection-type repql.'t, a criterion is reported as a
NHSNCriterionOfDiagnosisCode Valte of @oede SHALL be selected from Value Set

2.16.840.1.114222.4.11.3195

DYNAMIC ( CONF:478 6) ] NHSNCriterionOfDiagnosisCode DYNAMIC

(CONF:4786).

Calitornia Department of
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Output Walkthrough

* CONF: 4786

3. SHALL contain exactly one [1..1] statuosCode (CONF:11338).

a. Thiz statu=Code SHALL contain exactly one [1..1] Bcode="completed"
Completed (CodeSystem: AccStatus 2.16.840.1.113883, 5. 14 STATIC)
(CONF:2062).

6. SHALL contain exactly one [1..1] value (CONF:2063).

In an infection-type report, a criterion iz reported as a code. The value of
{@x=itype SHALL be CD and the value of @code SHALL be zelected from Value
Set 2.16.840.1.114222.4,11.53195 NHSNCriterionOfDiagnosisCode DYNAMIC
[CONF:4786).

b. In an Evidence of Infection (Dialysis] Report, (CONF:10908).

i. To record a criterion of diagnosizs az a code, the value of @xsitype
SHALL be CD and the value of @code SHALL be zelected from Value Set
2.16.840.1.114222.4,11.3195 NHSNCriterionOfDiagnosizCode
DYNAMIC (CONF:10909).

i. To record a criterion not included in the
NHSNCriterionOfDiagnosizCode value set, the value of @x=iitype
SHALL be 5T and a text value SHALL be preszent (CONF:10910).

é’J\‘/
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a.

Output Walkthrough

In an infection-type report, a criterion is reported as a code. The value of
@xsi:type SHALL be CD and the value of @code SHALL be selected from Value

Set 2.16.840.1.114222.4.11.3195 NHSNCriterionOfDiagnosisCode DYNAMIC
(CONF:4786).

* The value in the report must be selected from
the NHSNCriterionOfDiagnosisCode value set

é'Js‘/
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Locate in HAI _VOC.xlsx

D
22 |http:// www.wpc-edi.com/taxonon NHSMClinicalSpecialtyCode 2.16.840.1.114222.4.11.3191 DYNAMIC
23
24 |Index of Tabs / Value Sets -- Single-Value Bindings (SVBs) are listed at the end
25 |Tab Name Value Set Name Value Set OID Value Set Binding
26 |Administration Location Type MHSNAdministrationLocationTypeCode  2.16.840.1.114222.4.11.3188 STATIC
27 |AntibioticSuscTest MHSNAntibioticSuscTest 2.16.840.1.114222.4.11.7161 STATIC
28 |Anitmicrobial Agent AURP MHSMAntimicrobialAgentAURPCode 2.16.840.1.114222.4.11.3360 DYNAMIC
29 | ASA Class MHSMNASAClassCode 2.16.840.1.113883.13.10 STATIC
30 |Bsl Evidence Type MHSNBloodstreamInfectionEvidenceType 2.16.840.1.113883.13.7 DYNAMIC
31 |Catheter Type MHSNCatheterTypeCoce 2.16.840.1.114222.4.11.3185 STATIC
32 |Certainty MHSNCertaintyCode 2.16.840.1.114222.4.11.3387 STATIC
33 |Closure Technigue NHSNClosureTechniqueCode 2.16.840.1.114222.4.11.6051 STATIC
34 | Criterion of Diagnosis NHSNCriteriaOfDiagnosisCode 2.16.840.1.114222.4.11.3195 DYNAMIC
35 |Drug Susceptibility Finding MHSNDrugSusceptibilityFindingCode 2.16.840.1.113883.13.13 STATIC
36 |Drug Susceptibility Tests MHSNDrugSusceptibilityTestsCode 2.16.840.1.113883.13.15 DYNAMIC
37 |Eligibility NHSNEligibilityCode 2.16.840.1.114222.4.11.3248 DYNAMIC
38 Encounter Type MHSNEncounterTypeCode 2.16.840.1.113883.13.1 STATIC
39 |EthnicityGroup CDC Ethnicity Group 2.16.840.1.114222.4.11.837 STATIC
40 |Healthcare Service Location MHSNHealthcareServicelocationCode 2.16.840.1.113883.13.19 DYNAMIC
41 |Hip Replacement MHSMNHipReplacementCode 2.16.840.1.113883.13.3 STATIC
42 | Imputability MHSNImputabilityCode 2.16.840.1.114222.4.11.3388 STATIC
43 |Infection Condition NHSNInfectionConditioncode 2.16.840.1.114222.4.11.3196 DYNAMIC
44 | |Infection Risk Factors MHSNInfectionRiskFactorsCode 2.16.840.1.113883.13.6 STATIC
45 | Infection Type MNHSNInfectionTypeCode 2.16.840.1.113883.13.20 DYNAMIC
46 |Insertion Site NHSNInsertionSiteCode 2.16.840.1.114222.4.11.3180 DYNAMIC
47 |Knee Replacement MHSNKneeReplacementCode 2.16.840.1.113883.13.4 STATIC
48 |Occasion of Detection NHSNOccassionOfDetectionCode 2.16.840.1.113883.13.12 DYNAMIC
49 | Organism AST MHSNOrganismASTCode 2.16.840.1.114222.4.11.3283 DYNAMIC
50 |Qutcome Type NSHNOutcomeTypeCode 2.16.840.1.114222.4.11.3386 STATIC

» Introduction | AdministrationLocationType AntimicrobialAgentAURP AntibioticSuscTest | ASAClass | BSIEvide




VALIDATION
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Validation

Implementation Guide

Is it CDA? Is it a Car?
Tested by Schema (4 wheels, seats, headlights, steering)
Is it HAI? Is it a Ford Mustang?
Tested by Schematron (powerful engine, muscular body, big wheels)

é’Jé/
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Validation: Sample Implementation

Online CDA Validator

* Implements a basic
multi-stage validation
pipeline

* Freely available

 Validation for most
SDWG-developed I1Gs

— CDA Validator website

CDA Validator

ONSULTING G

Upload the XML or zip file you wish to validate (Nore: The size of the uploaded zip file muist be less than 5Mb):
Choose File | No file chosen

Select your desired validation path

Base Standard Only

« ®©CDA_R2
. SPL Release 2

Base Standard Plus Templated Validation
HL7 Balloted Implementation Guides

. CCD validation

. CRS validation

. History and Physical (DSTU R1)
. Consult Note (DSTU R1)

. Operative late (DSTITR1)

b e ate - U N | B
. Healtheare Associated Infection (HAT) Reporting (DSTU R2D2.1: Dec 2014)
. Healtheare Associated Infection (HAT) Reporting (Normative R2N: June 2015)

Consolidated CDA (C-CDA) (HL7 Balloted IGs)

. CDA Consolidation Release 1 (December. 2011)

. CDA Consolidation Release 1.1 ( *** Obsolete *** - Last Updated December 14. 2012. Only for Connectathon Validation)
. CDA Consolidation Release 1.1 plus all SDWG errata through 2014-04-08

. Consolidated CDA (C-CDA DSTU Release 2) (Nov 2014)

Validate this file

/8 o ‘Publlcl‘-ln

ealth


https://www.cdc.gov/nhsn/PDFs/pscManual/15LocationsDescriptions_current.pdf

Validation vs. Verification

Validation:

Ensure the report

format and structure is
correct.

79

Verification:

Ensure the information
found within the report
IS accurate.



RENDERING
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NHSN Transformation
and Stylesheet

 Developed by NHSN

 Creates CDA Narrative from machine readable
entries

* Recreates the forms they are representing

California Department of
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Example

Mational Healthcare . .. . . .
Safety Network Denominator for Antimicrobial Resistance Option (ARO)

20202201 (2.16.840.1.113883.3.117.1.1.5.2.1.1.2)
Document Created July 1, 2008

Summary data reporting antimicrobial resistance patterns at a facility from June 1, 2008 to June 30, 2008

aSoftwarelD (2.16.840.1.113883.3.117.1.1.5.2.1.1)

LTl G LIS ET TR G 2,16.840.1.1142322.4.3.2.11

Encounter Location 2.111.111.111.10709

Legal authenticator alegalAuthenticatorID (2.16.840.1.113883.3.117.1.1.5.1.1.2)
signed date/time: July 1, 2008

Summary Data

FACWIDEIM &ll Inpatient Locations [FACWIDEIN]
235 d

46

24

e

Antimicrobial Use, Pharmacy Option (AUP) Summary Report.html

Y
82 Jv
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Overall Agenda

Introductions

NHSN

AUR Reporting
Implementing AU Reporting
CDA and the NHSN HAI IG

Configuring NHSN for AUR

Our Support
Additional Resources

84



NHSN SETUP
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Adding New NHSN Users

. Add Users: Select “Users” and then “Add”

on the home page. Each user will need an
assigned ID and email.

2. Assign User Rights: Assign Rights within
the NHSN System
Rights Patient Safety Healthcare Personnel Safety Biovigilance
Administrator O [l
All Rights O U
Analyze Data Ul [l
Add, Edit, Delete O U
View Data O [l
Customize Rights 3] [l
86



Minimum Rights for NHSN AUR

Patient View Add,Edit,Delete All Rights
Patient Owith Identifiers O Without Identifiers O O O
Event View Add,Edit,Delete All Rights
BJ - Bone and Joint Infection O O O
BSI - Bloodstream Infection | O O
CNS - Central Nervous System O [} [}
CVS - Cardiovascular O O O
EENT - Eye, Ear, Nose and Throat O Oa O
Gl - Gastrointestinal O O O
LRI - Lower Respiratory Infection O | |
PNEU - Pneumonia | O O
REPR - Reproductive Tract O O O
551 - Surgical Site Infection O O O
SST - Skin and Soft Tissue O | |
SYS - Systemic O Oa O
UTI - Urinary Tract Infection O O O
CUSPS - Custom PS Event O O O
CLIP- Central Line Insertion Practices | 1 1
LABID - Labaratory-identified MDRO or CDI Event O O O
VAE - Veentilator-Associated Event O O O
Denominator Data: Procedure/Summary View Add,Edit,Delete All Rights
AUR - Antimicrobial Use and Resistance I~ |
PROC - Procedures O [l |
PROC - Custom Procedures O [l O
ICU - Device Associated - Intensive Care Unit / Other Locations O O O
NICU - Device Associated - Neonatal Intensive Care Unit O O O
SCA - Device Associated - SCA/ONC O [l |
MDRO - MDRO and CDI Prevention Process and Outcome Measures Monthly Monitoring O Oa O
Plan View Add, Edit All Rights
Patient Safety Monthly Reporting Plan ~ O
Annual Survey View Add Edit All Rights
Patient Safety Annual Facility Survey O O O

Analysis
Patient Safety Data Analysis |
Antimicrobial Use and Resistance Analysis ~

@ '.o :
California Deparcment of
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Obtaining a SAMS Card

* Secure Access Management Services
(SAMS) is a federal information technology
(IT) system

* Provides authorized personnel secure
access to non-public CDC applications

 SAMS provides healthcare facilities with
secure access to NHSN

California Department o
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Obtaining a SAMS Card
Step  Task

STEP 1 1a Log in to the SAMS application using 2 min
vl 2 assigned username (i.e., your current email
Invitation to address)
register for 1b Accept the SAMS Rules of Behavior 5 min
SAMS . . :
1c Complete the SAMS Registration Form 5 min
I3 AB 2a  Receive SAMS registration confirmation 5 min
Complete and email, print the attached verification form
submit identity 2b Take the Identity Verification Form to a varies
verification notary public for endorsement
CCRPIBUIEE  5¢  \Vail or fax the endorsement verification varies
forms and supporting documents back to
CDC

é’Jé/
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Obtaining a SAMS Card

STEP 3

Access NHSN
using SAMS
credentials

3b

3c

3d

Receive confirmation from CDC that forms
were received (correspondence via email
and US Postal Service)

Receive welcome emails from SAMS and
the NHSN Program

Receive SAMS grid card delivered to your
home address

Access NHSN: If you are a newly
enrolling facility, the facility admin will
require access to NHSN Enrollment

If you are any other NHSN user, you will
access NHSN Reporting

90

I I S (T

varies

varies

varies

2 min

é’J\‘/

California Department of
0) PublicHealth



Setting Up A Monthly Reporting Plan

e Locations for monthly recording plan must be
specified prior to upload

 Same monthly reporting plan used for HAI reporting

Antimicrobial Use and Resistance Module l

W |FACWIDEIN - Facility-wide Inpatient (FacWIDEIn) V| v ]
W |MEDWARD - MEDICAL WARD - AU v v O
@ |MICU-MEDICALICU - AU v| v O
W |[PEDMED - PED MED WARD-AU v| v O
T |[SURGWARD - SURGICAL WARD - AU v| vl O
@ |ER-EMERGENCY DEPARTMENT - AU v| vl O
; Add Row ] Clear All Rows H Copy from Previous Month |

é’Jé/
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Tying it all together

SOLUTIONS, WORKFLOWS, AND
WALKTHROUGH
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Software Solutions

Actively Reporting Actively Reporting
Antimicrobial Use Antimicrobial Resistance
Yes

Atlas Development Corporation
MedMinded™ services from BD
Cerner

Epic Systems Corporation

Baxter Healthcare/ICNet

llum Health Solutions

Bluebird IMS Incoporated

Midas Healthy Analytics Solutions—Conduent
RL Solutions

Sentri7 by Wolters Kluwer
TheraDoc—Premier

Truven Health Analytics

QC Pathfinder—Vecna Technologies

VigiLanz Corporation

Source: Society of Infectious Diseases Pharmacists

Yes
Yes
Yes
Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes


https://sidp.org/resources/Documents/sidp-aur-vendors 6-7-17.pdf

Workflow with 3 Party Solution

Third Party Reporting System

Hospital System Pulls Data
ADT Feed
Calculates View & Verify
Values Report

eMAR/BCMA

Submit to
NHSN CDC

@ ‘.o ’
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Workflow with In-house Solution

: Transformation Tool
Hospital
System

Convert to CDA

Review & Verify
. Validate the CDA Report
Exportin

simplified
format

Submit to
NHSN CDC

Render

O

7
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EXAMPLE IN-HOUSE SOLUTION
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Overall Agenda

Introductions

NHSN

AUR Reporting
Implementing AU Reporting
CDA and the NHSN HAI IG
Configuring NHSN for AUR

Our Support

Additional Resources
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Our Support

* Curated AU Implementation Plan

* Transformation tool for exported AU
reports

* Learning collaborative to connect with
other organizations

California Department of
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Preview of Onsite
Assessment Activities

1 HOUR 0.5 HOUR 1 HOUR 0.5 HOUR

Staff Involved:
= |T

= Pharmacist

= Nurse familiar
with locations &
routes

Goal: Goal: Goal: Goal:

= Assess = Review location, Review Follow up
Reporting route, and Numerator and contact
Capabilities antimicrobial Denominator information and

= Review codes Calculation plan
eMAR/BCMA
and ADT feed Staff Involved: Staff Involved: Staff Involved:

IT
Infection Officer

Infection Officer

yé/
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Additional AU Reporting
Resources
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AUR TOOLKIT

: : : Yo
Centers for Disease Control and Prevention website .)P
ublicHealth



https://www.cdc.gov/nhsn/cdaportal/toolkits.html

Important Links

* National Healthcare Safety Network (NHSN):
http://www.cdc.gov/nhsn/

 Surveillance for Antimicrobial Use (AU) and Antimicrobial Resistance (AR) Options:
http://www.cdc.gov/nhsn/acute-care-hospital/aur/index.html
Direct link to AUR Module protocol:
https://www.cdc.gov/nhsn/pdfs/pscmanual/11pscaurcurrent.pdf
NHSN CDA Submission Support Portal (CSSP)
https://www.cdc.gov/nhsn/cdaportal/index.html

e HL7 Implementation Guide for CDA® Release 2: Healthcare Associated Infection
(HAI) Reports, Release 1 — US Realm , August 2013
http://www.hl7.org/implement/standards/product_brief.cfm?product_id=20

é'Js'/
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http://www.cdc.gov/nhsn/
http://www.cdc.gov/nhsn/acute-care-hospital/aur/index.html
https://www.cdc.gov/nhsn/pdfs/pscmanual/11pscaurcurrent.pdf
https://www.cdc.gov/nhsn/cdaportal/index.html
http://www.hl7.org/implement/standards/product_brief.cfm?product_id=20
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