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Objectives

e Understand the standardized infection ratio (SIR) and its use in the
interpretation of Ventilator-associated events (VAE)

 Explain the SIR analysis reports and interpretation of the results

* Introduce analysis for the new Pediatric Ventilator-associated events
(PedVAE)



Ventilator-associated Events (VAE)



Ventilator-associated Reports
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VAE Analysis Options

e Line Lists
e @Gives event level details

 Frequency Table

 Provides location level event counts for
specific events: Infection-related
Ventilator-Associated Complication (IVAC),
Possible Ventilator- Associated Pneumonia
(PVAP), Ventilator-Associated Condition
(VAC), and total VAE

e Bar Chart and Pie Chart
* Graphical representation of VAE data
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National Healthcare Safety Network

VA E A n a Iys i S 0 pt i O n S f— F re q u e n Cy Frequency Table for All Ventilator-Associated Events

As of: February 26, 2019 at 10:43 AM

Ta b I e Date Range: VA_EVENTS evntDateYr 2018 to 2018
Frequency Table of location by spcEvent
. . o Percent spcEve
e Location specific event count Rowpet | ovap vac To
J CENTRAL 1 3 4
e Columns by VAE category - IVAC, PVAP, VAC, 520 1579 2105
1250 2727
and total w A s
. 2000 2000
e Provides total event count 5000 909
HBWESTT o 3 3
o0.00 1579 1579
0.00 10000
o.00 2727
CARDCRIT 2 ] 2
1053 000 1053
100,00 000
CC_ONC | o | 1 1
000 526 526
0.00 10000
MED ICU | 1 .3 4
526 1579 21.05
25.00 7500
Total | 3 11 19

4211 578% 10000

Fabricated data



VAE Analysis Options — Bar Chart

National Healthcare Safety Network
Bar Chart for All Ventilator-Associated Events
As of February 26, 2019 at 1:.07 FM

" Graphical representation of Date Range: AllVA_EVENTS
VAE data by location and VAE M
category "
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Data contained in this report were last generated on February 22, 2019 at 2:48 Al

Fabricated data




VAE Analysis Options

e EMV Rate Table

e Location level rate data for
Episodes for Mechanical
Ventilation (EMV)

e EMV denominator represents the
sum of the number of episodes of
mechanical ventilation that
occurred in that location during the
month

* VAE EMV Rate
e (VAEs / Number of EMV) * 100
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Ventilator-Associated PNEU
Ventilator-Associated Events

- §= Line Listing - All VAE

- == Frequency Table - All VAE

- il Bar Chart - All VAE

@ Pie Chart - All VAE

iii Rate Table (Ventilator Days) - VAE Data for ICU-Other/SCA/ONC

E Run Chart (Ventilator Days) - VAE Data for ICU-Other/SCA/ONC

-~ $1R SIR (Ventilator Days) - Acute Care Hospitals VAE Data

~ SUR SUR - (Ventilator Days) - Acute Care Hospitals Ventilator Device Use

- 51R SIR (Ventilator Days) - Critical Access Hospitals VAE Data

- suR SUR (Ventilator Days) - Critical Access Hospitals Ventilator Device Use

- S1R SIR (Ventilator Days) - Long Term Acute Care VAE Data

-~ SUR SUR - (Ventilator Days) - Long Term Acute Care Ventilator Device Use

_ﬁi Rate Table (EMV) - VAE Data for ICU-Other/SCA/ONC

— |#2 Run Chart (EMV) - VAE Data for ICU-Other/SCA/ONC




VAE Analysis Options
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VAE Analysis Options — Rate Table

VAE Rate Table

Provides location level event
counts, device days, patient
days, device utilization, and
VAE category

VAE Rate
e (VAE Count/ Vent Days) * 1000

Ventilator Utilization Ratio
e Vent Days / Patient Days

National Healthcare Safety Network
Rate Table (Ventilator Days) for Ventilator-Associated Event Data for ICU-Other/SCA/ONC
Total VAE

Az of: January 23, 2019 at10:32 AM
Date Range: All B52_VAE _RATESICU_SCA

orgid=10000 ccn=32M22222|locede=IN: ACUTE:CC:C |

loc ation summar}l*l’Ml\fAE{Zounl num\fent[lays|\fAERate numPat[hys|\fentDl_l vaeCategory
CMICUN|  2017Mmo4| 0 ol 880, 0.000 |Total VAE
|cmicu_N| - 2017mo5| 1] 35| 28.571 900 0.039 | Total VAE
|emicuN|  2017mos | of 0| y 400/ 0.000 | Total VAE

National Healthcare Safety Network
Rate Table (Ventilator Days) for Ventilator-Associated Event Data for ICU-Other/SCA/ONC
Total VAE

Az of January 23, 2019 at10:32 AM
Date Range: All B52_VAE _RATESICU_SCA

orgid=10000 ccn=32M22222| loccdc=IN: ACUTE:CC: M

| location |summaryYM |VAECount | numVentDays | VAERate | numPatDays | VentDU |vaeCategory

|Acu | 2017v03] o 2| 0.000| 100 0020 |Total vAE
IMEDICU|  2018m05]| 1] 100/ 10.000 200| 0500 |Total VAE
Imicu2 | 2017mo1] 1| 75| 13.333 405| 0.185 | Total VAE
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VAE Analysis Options — Rate Table

Stratified by VAE category

Tota
Tota
Tota

VAE
IVAC Plus
VAP

National Healthcare Safety Network

Rate Table (Ventilator Days) for Ventilator-Associated Event Data for ICU-Other/fSCA/ONC

Total VAE

As of: February 26, 2019 at 9:43 AM
Date Range: B52 WVAE_RATESICU_SCA summaryr 2018 to 2019

orgid=10018 ccn=12345 loccdc=IN: ACUTE:CC:S

VAECount
1

nunventDay5|VAERate numPatDays|\r‘entDU vaeCategory
45 22222 450| 0.100 | Total VAE

location
ICU-A

summaryyh
2018M07

Data contained in this report were lastgenerated on February 26, 2019 at 9:36 AM.

National Healthcare Safety Network

Rate Table (Ventilator Days) for Ventilator-Associated Event Data for ICU-OtherfSCA/ONC

Total VAC Plus

As of: February 26, 2018 at 9:43 AM
Date Range: B52_VAE_RATESICU_SCA summaryyr 2018 to 2019

orgid=10018 ccn=12345 loccde=IN: ACUTE:CC:5

location | summaryYM | VAECount | numVentDays | VAERate |numPatDays | VentDU|| vaeCategory
ICU-A | 2018M07 0 45/ 0.000 | 450 0.100| Total IVAC Plus

Data contained in this report were lastgenemmted on February 286, 2019 at 9:356 AM.
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A Review: The Standardized Infection Ratio (SIR)

= SIR — A summary statistic that compares the number of healthcare-
associated infections (HAIs) that were reported to the number of HAIs that
were predicted to occur, based on a calculation using data for HAI events
that occurred in a given referent time period

# observed HAls

SIR =
# predicted HAls

12



Total VAE SIR - Number Predicted

 Negative Binomial Regression Model

log (A) =a+ B X; + X + -+ B, X; , where:
o = Intercept

Bi = Parameter Estimate

Xi = Value of Risk Factor (Categorical variables: 1 if present, 0 if not present)

i = Number of Predictors

A Guide to the SIR: https://www.cdc.gov/nhsn/pdfs/ps-analysis-resources/nhsn-sir-guide.pdf

13


https://www.cdc.gov/nhsn/pdfs/ps-analysis-resources/nhsn-sir-guide.pdf

Risk Factors in the Total VAE Model for Facility Types
Facility Type Risk Factors

Acute Care Hospitals e CDC Location
e Medical School affiliation and facility bed size?

e Facility Type

Critical Access Hospitals Intercept-only model

(CAH)

Long-Term Acute Care e CDC Location

Hospitals (LTACHs) e Facility bed size, Proportion of admissions on hemodialysis,

Proportion of admissions on ventilator, and Average length of stay

 Proportion of annual admissions on a ventilator (or hemodialysis) is calculated as:
number of admissions on a ventilator (or hemodialysis) / total # of annual
admissions

* Average length of stay is calculated as: # annual patient days/ # annual admissions

14
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Total VAE in Long-Term Acute Care Hospitals (LTACHs)

* The number of predicted “Total
VAE” events calculated under
the 2015 baseline is risk
adjusted based on the following
variables found to be
statistically significant
predictors of Total VAE
incidence

= Asof October 1, 2018, the
LTCHQR program no longer
requires LTACs to submit VAE
data

Parameter Parameter
Estimate
Intercept -8.3689
Facility bed size: =2 32 beds 0.4645
Facility bed size: < 32 beds REFERENT
Proportion of admissions on hemodialysis: > 0.11 -0.4098
Proportion of admissions on hemodialysis: < 0.11 REFERENT
Proportion of admissions on ventilator: > 0.18 0.9313
Proportion of admissions on ventilator: < 0.18 REFERENT
Location type: ICU 0.4118
Location type: Ward REFERENT
Average length of stay: = 25 days 1.0940
Average length of stay: < 25 days REFERENT

15



Risk Factors in the IVAC Plus Model for Facility Types

Facility Type Risk Factors

Acute Care Hospitals e CDC Location

e Medical School affiliation and facility bed size?
Long-Term Acute Care e Facility bed size, Proportion of admissions on ventilator, and
Hospitals (LTACHs) Average length of stay

 Proportion of annual admissions on a ventilator is calculated as: number of
admissions on a ventilator / total # of annual admissions

* Average length of stay is calculated as: # annual patient days/ # annual admissions

16



IVAC Plus - Number Predicted

= Negative Binomial Regression Model — same as Total VAE
= Model for IVAC Plus in Long-Term Acute Care Hospitals (LTACHs)

Parameter Parameter Estimate
Intercept -9.9593

Facility bed size: = 32 beds 1.1201

Facility bed size: < 32 beds REFERENT

Proportion of admissions on a ventilator: | 0.7130

>0.18

Proportion of admissions on a ventilator: | REFERENT

<0.18

Average length of stay: = 25 days 0.8166

Average length of stay: < 25 days REFERENT




VAE SIR Report

National Healthcare Safety Network
SIR for Ventilator-Associated Event Data for Acute Care Hospitals (2015 Baseline) - By OrglD

Az of: Tarmary 30, 2019 at 11:56 AR
Diate Fange: BA3I_VAE FATESICT 53CA swyormary T 2018 to 2018

vaeCategory=Total VAE orgid=10000 medType=""
orgid cchn summaryYr |infCount | numPred |numventdays | SIR | SIR_pval SIR95CI vaeCategory
10000 |32M22222 2018 1 2.264 740 0.441 0.1078 | 0.738, 7.896 |[Total VAE

1. This report includes in-plan VAE data from acute care hospitals for 2015 and forward. Excludes Chronic Care
locations.

2. The SIR is only calculated if the number predicted {(numPred) is == 1. Lower bound of 95% Confidence
Interval only calculated when number of observed events = 0.

3. The number of predicted events is calculated based on national aggregate NHSN data from 2015. It is risk

adjusted for CDC location, hospital beds, length of stay, and proportion of admissions on hemodialysis, and
proportion of admissions on a ventilator.

4. If the risk factor data are missing, the record will be excluded from the SIR.
Source of aggregate data: 2015 MHSN VAE Data
Data contained in this report were last generated on January 22, 2015 at 10:00 AM. 1 8



Total VAE SIR

e The “Total VAE” SIR includes events identified as ventilator-associated
condition (VAC), infection-related ventilator-associated complication
(IVAC), and possible ventilator-associated pneumonia (pVAP)

National Healthcare Safety Network
SIR for Ventilator-Associated Event Data for Acute Care Hospitals (2015 Baseline) - By OrglD

As of: February 26, 2019 at 9:53 AM
Oiate Range: All B52_VAE_RATESICU _SCA

vaeCategory=Total VAE orgid=10018 medType=0G

|r.:nrgi-|:1| ccn |5Illl'Il'l-ﬂl"_l|f'I"l'|illf{:ﬂllllt|IlllmPr-Ed|llllll'HE-IItdﬂ]fE SIR | SIR_pval SIR9AC] |\rae[:ate~unr3r
10018[12345| 2018 5| 1.974] 2832532 0.0660 | 0.928 5.613 |Total VAE



IVAC Plus SIR

= The “IVAC Plus” SIR includes events identified as IVAC and possible
ventilator-associated pneumonia (pVAP)

National Healthcare Safety Network
SIR for Ventilator-Associated Event Data for Acute Care Hospitals (2015 Baseline) - By OrgID

As of: February 26, 2019 at 9:52 AM
Date Range: AllBS2_VAE_RATESICU_SCA

vaeCategory=IVAC Plus orgid=10018 medType=G

nurrlventchys SIR SIR _pval SIR95CI |vaeCategory
283. : i IVAC Plus

infCount l numPred

|orgld | ccn |summaerr
3| 0737

10018[12345| 2018

20



Knowledge Check: VAE Rate tables provide event level, summary data, and device

utilization for facility wide and location level VAE data.

True

False

.. Start the presentation to see live content. Still nio live content? Install the app or get help at PollEv.com/app ..



Knowledge Check: VAE Rate tables provide event level,
summary data, and device utilization for facility wide
and location level VAE data.

Fa
re

se: Rate tables only provide data at a location level. SIR

oorts will analyze and provide facility wide data.

22



Pediatric VAE



PedVAE reports

* Line Listing ;
 Frequency Table
e Bar/Pie Chart

Rate tables for Ventilator days and
EMV

NICU

ICU-Other/SCA/ONC

Device-Associated (DA) Module
. Central Line-Associated BSI
~ Mucosal Barrier Injury CLABESI
Ventilator-Associated PNEU

Wentilator-Associated Events

Pediatric Ventilator-Associated Events

-} £= Line Listing - All Pediatric VAE

‘T _= Frequency Table - All Pediatric VAE

-+ uill Bar Chart - All Pediatric VAE

- €% Pie Chart - All Pediatric VAE

-4 iii Rate Table (Ventilator Days) - Pediatric VAE for NICU

-+ |§ Run Chart (Ventilator Days) - Pediatric VAE for NICU

-+ & Rate Table (EMV) - Pediatric VAE for NICU

-+ Iﬁ Run Chart (EMV) - Pediatric VAE for NICU

-t ||i Rate Table (Ventilator Days) - Pediatric VAE for ICU-Other/SCA/ONC
4 |#2 Run Chart (Ventilator Days) - Pediatric VAE for ICU-Other/SCA/ONC
s iii Rate Table (EMV) - Pediatric VAE for ICU-Other/SCA/ONC

4|22 Run Chart (EMV) - Pediatric VAE for ICU-Other/SCA/ONC
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PedVAE — Rate table

 Report Modification

Modify "Rate Table (Ventilator Days) - Pediatric VAE for NICU "

[] Show descriptive variable names (Print List)
Time Period Filters Display Options

Title:

Analysis Data Set: pedVAE_RatesNICU ~ Type:Rate Table

‘ Rate Table (Ventilator Days) for Pediatric Ventilator-Associated Event Data for NICU

Title/Format Time Period Filters Display Options

Time Period:
Date Variable Beginning Ending

[summary¥r_v][2018 | [2018 |

[] Enter Date variable/Time period at the time you click the Run button

Title/Format Time Period

Rate Table Options:
Group by‘| summaryYr VI

Filters

Data Set Generated On: 01/22,/2019 10:00:00

Display Options

25




PedVAE - Ventilator Days Rate Table

* Location specific rate data for
Ventilator Days

e PedVAE Rate

e PedVAECount / numVentDays
*1000

e This location has a PedVAE
rate of 18.182 per 1000
ventilator days

e Ventilator Utilization Ratio

 numVentDays / numPatDays

National Healthcare Safety Network

Rate Table (Ventilator Days) for Pediatric Ventilator-Associated Event

Data for ICU-Other/SCA/ONC
As of March 11, 2019 at 2:43 PM
Date Eange: PEDWVAE FATESICT SCA summary Y W After and Including 20198401

orgID=10000 loccdc=IN:ACUTE:CC:MS_PED

location [summaryYM |pedVAECount numVentDays [pedVAERate |numPatDays | VentDU
PICU2 2019M01 2 110 18.182 130 0.846
26



PedVAE - Ventilator Days Rate Table for NICUs

Location specific rate data for

Ventilator Days for NICUs
PedVAE Rate

PedVAECount / numVentDays
*1000

This NICU location for
birthweight A has a pedVAE
rate of 11.765 per 1000
ventilator days

Ventilator Utilization Ratio

numVentDays / numPatDays

National Healthcare Safety Network
Rate Table (Ventilator Days) for Pediatric Ventilator-Associated Event Data for NICU

By Birthweight Code
As of March 11, 2019 at 2:35 PM
Date Range: PEDVAE BEATESNICU summary Y, 2019001 to 20198401

orglD=10000 loccdc=IN:ACUTE:CC_STEP:NURS

location | birthWtCodeDesc |summaryYM [pedVAECount (numVentDays (pedVAERate \numPatDays | VentDU
NICU |A-=<=750 2019M01 1 85 11.765 90| 0.944
NICU B -751-1000 2019M01 0 77 0 86| 0.895
NICU C -1001-1500 2019M01 0 65 0 79| 0.823
NICU D - 1501 -2500 2019M01 0 40 0 60| 0.667
NICU E -> 2500 2019M01 0 35 0 55| 0.636
27



PedVAE — EMV Days Rate Table

Location specific rate data for
Episodes for Mechanical
Ventilation

The rate per 100 episodes of
mechanical ventilation:

e (PedVAECount / episodes of
mechanical ventilation) * 100

National Healthcare Safety Network

Rate Table (EMV) for Ventilator-Associated Event Data for ICU-Other/SCA/ONC

Az of March 11, 2019 at 12:32 PM
Date Fange: All PEDVAEEMV BEATESICTT SCA

orglD=10000 loccdc=IN:ACUTE:CC:MS_PED

location |summaryYM |pedVAECount |numNewEMV (pedVAEEMVRate
PICU2 2019M01 2 3 66.667
PICU2 2019M02 1 2 50.000

28



PedVAE — EMV Days Rate Table for NICUs

NICU Location specific rate data for

Episodes for Mechanical Ventilation

Separated by birth weight
The rate per 100 episodes of

mechanical ventilation:

(PedVAECount / episodes of
mechanical ventilation) * 100

National Healthcare Safety Network
Rate Table (EMV) for Ventilator-Associated Event Data for NICU

Byv Birthweight Code
As of March 11, 2019 at 12:50 PM

Date Fange: PEDVAEEMV FATESNICU summanry YA 2019001 to 20193101

orglD=10000 loccdc=IN:ACUTE:CC_STEP:NURS

location | birthWtCodeDesc |summaryYM |pedVAECount numNewEMY pedVAEEMVYRate
NICU B -751-1000 2019M01 1 3 33.333
NICU C -1001-1500 2019M01 0 2 0
NICU D - 1501 -2500 2019M01 0 0 .
NICU E -> 2500 2019M01 1 2 50.000
29



Resources

* Analysis Reference Guides:
https://www.cdc.gov/nhsn/ps-analysis-resources/reference-guides.html

e NHSN Training Website:
https://www.cdc.gov/nhsn/training/analysis/index.html
e VAE/PEDVAE protocol information:
https://www.cdc.gov/nhsn/enrolled-facilities/index.html

e CMS Requirements:
https://www.cdc.gov/nhsn/cms/index.html

For any other questions, please email NHSN@cdc.gov

30
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