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Objectives

0 ldentify and interpret various measures used to
analyze Device Associated (DA) data

0 Understand and interpret comparisonsto national risk-
adjusted Device Associated data

0 Integrate analysis output optionsinto monthly
protocolsto review data



Analyze, Interpret, Integrate

o Analysistoolswithin NHSN

= Help ensure accuracy. Do your local data interpretations
match with those in the application?

= Help facilitate internal validation activitieswhen integrated
Into daily, weekly or monthly processes

a Interpret

= Dataentered into NHSN may be analyzed by:CDC, CMS, your
state health department,your corporation, special study
groups,etc.,to help improve analytical methods

= Direct prioritization efforts and success of prevention
activitieswhen integrated into local protocols.




Analyze, Interpret, Integrate

Q Integrate
= |ntegrate analysisreview into monthly protocolsfor collecting
data
* Quality Control (ex:numerator data)
= Use monthly data monitoring to review impact of prevention

activities, need for additional prevention efforts,and/or quality of
datareporting EEEEZZ

Analysis Collapse Al
O Generate Data Sets CDevice-Associated (DA) Module
¢ CMS Reports I Qutput Options E1Proc " i {: )
D Statistics Calculator rocedure-Associated (PA) Module
e TAP Reports Surveys BIHAI Antimicrobial Resistance (DA+PA Modules)

Users COIMDRO/CDI Module - Infection Surveillance
Facility COMDRO/CDI Module - LABID Event Reporting
CIMDRO/CDI Module - Process Measures

COMDRO/CDI Module - Qutcome Measures
O Antimicrobial Use and Resistance Module
COCMS Reports

CITAP Reports

O Advanced

CMy Custom Output

CPublished Output




Case Studies

0 You've volunteered to do analysis for VAEand CAUTI!

= You're eager to see what the new data says about your hospital’s
VAE prevention efforts.

= For CAUTI, you've developed a monthly protocol for keeping an
eye on your facility’s CAUTI data.




Analyzing VAEData

0 New 2016 National Pooled Means for VAE

0 Analyze the VAEdata using the analysis output options
now available in NHSN.
= Explain the values obtained in the analysis output rate tables

= Compare each location’srates and device utilization ratiosto the
national data.




Device-Associated Analysis Output Options

0 Device-associated (DA) rates are calculated as
Incidence Density Rates (IDRs)

0 What isan“Incidence Density Rate”?
= Numerator = # of new casesduring a period of time

= Denominator = person-time during that same period of time (i.e,,
the population at risk)

= Usesamultiplier for interpretation

= Also referred to as“IDR’




Incidence Density Rates for VAE

Device Daysisa count of the number of daysin which
patients had a specificdevice in place during atime
period.

= \Ventilator days (required)

= APRVdays (required)
This count can be determined electronically or
manually by a daily count (or weekly sampling for DA
events other than VAE).

EMV istotal of the number of episodes occurring
during amonth
= Optionally reported

= Episodesof mechanical ventilation (EMV) introduced as a new
denominator in 2015




Q1:What measure of person-time isused in the
calculation of device-associated ratesin NHSN?

A. Episodes of Mechanical Ventilation

B. Patient Days
X C. Device DEWS

D. Device insertions

" E Aand C




Question #1
Incidence Density Rates

What measure of person-time isused in the calculation of
device-associated ratesin NHSN?

Device days

WHY?

DA rates are calculated based on person-time for those at risk
of infection for that HAI type.

Example:

# of VAEIn ICU for the year
-- - ----- x 1000
# of patientsin ICU on aventilator for the year




VAEData Location Rates

0 Likethe other DA event types, NHSN provides VAErates
and Ventilator Utilization ratios, by locations

o Currently, All VAErates are within one output option
per denominator (VAEor EMV)

[=ventilator- Associated Events
[=rcoe pefined Output

ElLine Listing - All VAE Run || Modify
E—lFrequency Table - All VAE Run || Modify
blgar chart - All VAE Run || Modify
&Ppie Chart - All VAE Run || Modify
[Elrate Table {Ventilator Days) - VAE Data for ICU-...more Run || Medify
{lRun Chart (Ventilator Days) - VAE Data for ICU-O...more | Run || Modify

=lRate Table (EMV) - VAE Data for ICU-Other/SCA/ONC Run || Modify

flrun Chart (EMV) - VAE Data for ICU-Other/SCA/ONC Run || Modify

Ii_|I.Jri|'|ar":,r Catheter- Associated UTI

Clcentral Line Insertion Practices



Producing VAERates

VAERates (or SIRsfor other DA event types) are
generated by adefault time period, but thiscan be
changed at any time.

The“Group By” option on the modification screen
allows you to specify how rateswill be calculated, by
time period.

Can be calculated per month, quarter, half-year, year, or
other cumulative time period...for each location

NHSN does NOT provide an “overall rate” that combines

locations.

Quick Reference Guide for FHscal Year/Cumulative Rates and SIRs:
http://www.cdc.gov/nhsn/PS-Analysis-resources/ PDF FAQ-FHscal-Year.pdf




VAERate Table

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

As of: February 07, 2016 at 6:44 PM
Date Range: All VAE_RATESICU_SCA

Facility Drgid_I-:|c:c:d|:=IN:AL'ZUTE:CL'Z:MS

Locations | Summary| VAE | Ventilator | VAE Rate |NHSN VAE| Incidence | Incidence | Patient| Ventilator [ NHSN VAE| Proportion | Proportion
YM Count| Days Pooled Density Density | Days |Utilization DU p-value | Percentile
mean p-value |Percentile Ratio Pooled

| Hospital Data Hospital Data
= NHSN published data and comparisons



Q2:What isthe VAErate for the ICU unit for June
20157

Locations | Summary| VAE | Ventilator | VAE Rate | NHSN VAE| Incidence | Incidence

A. 6.289%
6.289 per 1,000 patient days

* C. 6.289 per 1,000 ventilator
days

D. 6.289 per 100 patient days



NHSN Pooled Mean
o The NHSN VAEPooled Means are pending publication

0 Hospitals can obtain the pooled meansfor VAEfrom
within the application for the locationsreported

E)U“ y VAE Pooled Means

Location Type No. of locations No. of events Ventilator days Pooled mean

Critical Care Units

Medical/surgical, >15 beds 410(408) 711915

(3,717/711,915)* 1,000 = 5.22

0 The NHSN pooled mean isnot an“average’, but rather a
~ weighted mean that poolsthe datawithin that strata.



About the Pooled Mean...

0 Why are some pooled means stratified further than

location? Table 3
Pooled means and key percentiles of the distribution ¢
o We compare pooled 2012
means and Central line-associated BSI rate*
diStributionSin Type c.iilc.caticm-
different strata, look for |l
statistically significant gurn 73(72)
differences Major teaching 231 (230)
Medical
. . All oth 459 (433)
0 Moreweight of decision Medical cardiac 409 :;f4[:3;
i Medical/surgical .
glven to reSl_'lltS_Of . ]"I."'|E1I_il:l1' teacping M;ﬁﬂgj‘;cal 328 (324)
percentiledistributions Medicalfsurgical e 2ol into 3
) All other 15 beds wéli%r;:te{tgg ';l:fr 1 1690 (1562)
asthese are not subject Medical/surgical ACH CLABS] ratos

to potential weighting All other > 15 bed3 803 (801)

. Neurologic 55 (54)
|nf| uences Neurosurgical 174




P-values and DA Rates

0 The p-valueisincluded in the DA rates output in NHSN.

0 What isbeing compared?

= Your facility’srate, by location,to the NHSN pooled mean for that
same location type

1 3,717
= |s— different than ?
159 711,915

VAE Pooled Means

Location Type No. of locations No. of events Ventilator days Pooled mean

Critical Care Units
Medical/surgical, =15 beds 410(408) 711915




Why P-values?

0 Helpsdeterminerarity...how rare isthisoutcome that
it could not have happened by chance alone?

0 If the p-value isvery small (lessthan 1in 20 or 5% or
0.05; hence p<0.05):

= Conclude that our VAErate is“significantly different” than the
NHSN pooled mean

= OTHERWISE (i.e.,if p>0.05) conclude that our VAErateisno
different than the NHSN pooled mean

0 NOTE: p<0.05 is a convenient cut-point that iswidely
accepted




P-values

o Understanding P-value

= [f the null hypothesisistrue (no significant difference) what isthe
probability that we would get the resultsreceived?

= |f we assume the null hypothesis,the mean of our sample
distribution will be the same as our pooled mean

 The Pvaluetellsusthat if the null hypothesiswere true,there would
be alessthan 0.05 chance that we received the value that we did

« P<0.05, we can assume that the alternative hypothesisistrue and we
can reject the null hypothesis.

Location Summary VAE Ventilator VAE NHSNVAE | Incidence | Incidence
Count Days Rate Pooled Density Density

Mean p-value | Percentile

(o [aoiswos| 1| 1so| ezss| 52| omee2| o




Q3:Based onthe datain thistable,isour VAErate for June
2015 significantly different from the NHSN pooled mean?

Location | Summary VAE Ventilator | VAE NHSNVAE | Incidence | Incidence
Year/Month | Count Days Rate Pooled Density Density
Mean p-value Percentile

2015I\/I06 1 6.289 0.7662

0.4942

.
= o

ICU
i@ [zoswos [0

* A. No,based on the p-value

B. Yes,based onthe p-value

C. Yes,based on pooled
mean




Percentiles

o Within NHSN output options,we provide an exact
percentile of where your rate fallson the published
distribution.

0 Percentile provides avalue at which a percent of the
distribution falls at or below.

o CDCpublishes percentiles at specified intervals.

Locations | Summary| VAE | Ventilator | VAE Rate |NHSN VAE| Incidence | Incidence | Patient| Ventilator [NHSN VAE| Proportion | Proportion
YM Count| Days Pooled Density | Density | Days |Utilization DU p-value | Percentile

mean p-value |Percentile Ratio Pooled
I'u'lean

66 0.032
ICU J 0.1011

ICU 0.6261

ICU 2015M09 0.0619

ICU 2015M10] 1| : 0.0275
1

IcU 2015M1 | : 0.0525
IcU 2015M12| 0] . . : : | 0.0518




Device Utilization Ratios

0 Device utilization (DU) ratios help assessthe
proportion of daysin which patientswere at risk for the

DA infection

0 Calculated as:

VAE | Ventilator VAE NHSN Incidence | Incidence | Patient Vent NHSN | Proportion | Proportion
Count Days Rate VAE Density Density Days | Util Ratio VAEDU p-value Percentile
Pooled p-value Percentile Pooled
Mean Mean




VAE Device Utilization Ratios

o Similar to DA rates, your location’s DU ratio (ventilation
utilization) iscompared to the NHSN pooled mean

Location | VAE |Ventilator VAE Incidence | Incidence | Patient Vent NHSN Proportion | Proportion
Count Days Rate VAE Density Density Days | Util Ratio | VAEDU p-value Percentile

Pooled p-value Percentile Pooled

Mean Mean

159 6 289 O 7662 399 O 398 O 32 O 032




VAERate
Example Interpretation

Location | VAE | Ventilator VAE NHSN Incidence | Incidence | Patient Vent NHSN [ Proportion | Proportion
Count Days Rate VAE Density Density Days | Util Ratio | VAEDU p-value Percentile

Pooled p-value Percentile Pooled

Mean Mean

o | | 5o eass| 52| ovevz] es| 339 0aos| 02| ool

0 During the 6t" month of 2015, there was 1 VAEreported with
159 ventilator daysin the ICU.

o Thisyieldsarate of 6.289 VAEs per 1,000 ventilator days.

0 Based on statistical evidence, our rate is not significantly
higher than the NHSN pooled mean of 5.2.

0 However,thisICU'srate isat the 66" percentile among all
ICUs contributing to the NHSN pooled mean.




VAERate
Example Interpretation

Location | VAE | Ventilator VAE NHSN Incidence | Incidence | Patient Vent NHSN | Proportion | Proportion
Count Days Rate VAE Density Density Days | Util Ratio | VAEDU p-value Percentile

Pooled p-value Percentile Pooled

Mean Mean

159 6 289 5.2 0.7662 399 O 398 O 32 O 032

0 During thissame time period,there were 399 patient days
reported in the ICU.

0o Dividing the number of ventilator days by the number of patient
days,the DU ratio for the ICU is 0.398.

0 Using an ICU is statistically significantly higher than the NHSN
pooled mean.

o Further,thisICU's DU ratio isat the 68th percentile among all ICUs
contributing to the aggregate data, indicating that 68% had a DU
ratio at or lower than our ICU’s DU ratio.




Analysis Case Study

CAUTI DATA




Analyzing CAUTI data

0 4thQuarter dataentry for all HAl data hasbeen
completed.

o Monthly and Quarterly task include

Ensuring that data has been entered in accordance to reporting
guidelines

Providing an overall metric representing your hospital’s CAUTI
experience (i.e.,the SR

Integrating data analysis results into prevention efforts.




Q4:True or False: NHSN doesn’t provide
guidance on how to carry out monthly data
analysis checks.




Question #4: Monthly Data Analysis Checks

0 Use the NHSN Monthly Checklist for Reporting to CMS
Hospital IQR

NHSN Monthly Checklist for Reporting to CMS Hospital IQR

CCN:

Month/Year:

HCP Influenza

FACWIDEIN LabID
Event

Vaccination

(seasonal)

Monthly Plan ICUs ICUs CDI coLo

Wards* Wards* MRSA HYST

Seasonal
Influenza
Vaccination
Summary
Data

Monthly FACWIDEIN
Denominator ICUs ICUs coLo
™= - l_l I_I ED I_I




Review: Analysis Output Options

[

Module

Device-Associated (DA) ]

=

CAUTI

=

CMS Reports

ot

TAP Reports

Advanced

J

o Output Options are organized
into foldersfor each event
type

= Bvent folderscan be expanded to

CDC Defined ] show the various available output

Output

.

=N

options

~

——

Rate Tables

SIR

Line Listings




Expected # of HAIs
CLABSI & CAUTI

0 For CLABSI and CAUTI SIRs, the expected # is calculated for
each individual location as:

# device days *(NHSN pooled mean/1000)

Where the pooled mean originates from adefined baseline
report.

o CAUTI Baseline:
= Acute care hospitals: 2009 data (published in 2011)
= | TACHsand IRFs: 2013 data (published in 2015)

o CLABSI Baseline:
= Acute care hospitals: 2006-2008 data (published in 2009)
= | TACHs:2013 data (published in 2015)

0 Baseline data have remained consistent duein part to
alignment with the HHS Action Plan to Prevent HAIs.




Standardized Infection Ratio

0 What isthe standardized infection ratio?

= Sandardized Infection Ratio, SR isa summary measure used to
compare the HAI experience among one or more groups of
patientsto that of a standard population’s (e.g. NHSN)

= Used in publicreporting by CDC (at state and national levels) and
CMS(at facility level on Hospital Compare)

o SIRsare currently available for:
= CLABS
= CAUTI
= 9
= FacWideln MRSA Bacteremia and CDI LabID




Standardized Infection Ratio

Observed # of HAIs

Expected # of HAIs

0 SIRinterpretation:

= 1 =same number of infectionsreported aswould be predicted
given the USbaseline data

= Greater than 1= more infectionsreported than what would be
predicted given the USbaseline data
 SRof 1.25 = 25% more infectionsthan expected
= |Lessthan 1 = fewer infectionsreported than what would be
predicted given the USbaseline data
 SRof 0.50 = 50% fewer infections than expected




Example: Expected # of CAUTIs
0 2009 NHSN Data Summary for DA Module

Urinary
t

Pooled
mean

Type of location No. of Locations’ No. of CAUTIs catheter days

Critical care units
Burn

0 Pooled mean of“4.4” isread as 4.4 CAUTIsper 1,000
urinary catheter days

2 Thisiswhat isused asthe baseline for the CAUTI SIR—
we predict that for every 1,000 catheter days, we will
see 4.4 infections (if things are the same asthey werein
2009



Q5: How would you interpret the Overall
CAUTI SIR?

Location|Summary | Events | Number Urinary 95% Confidence
Expected [Catheter Days Interval

2015Q3 0.709,2.487

A. Our hospitals CAUTIrate is nearly 40% higher than
the national rate.

*B. Our hospital identified 40% more CAUTIS than
predicted.

C. Our hospital identified significantly more CAUTIs
than predicted.

| D. Our hospitals CAUTIrate is lower than the national
rate.




P-values and the SIR

Location Summary| Events Urinary 95% Confidence

Expected |[Catheter Days Interval

2015Q3 1.395|0.2976 | 0.709,2.487

0 The p-valueisincluded in the SIRoutput optionsin
NHSN.

o What isbeing compared?
= The SIRisbeing comparedto 1

0 Why*“1”?
= 1representsthe number of observed infections=the number of
| expected infections




95% Confidence Interval

NHSN produces a p-value and 95% confidence interval with
each SIR—both can be used to assess significance of the SIR

A 95% Clisan interval for which we have a high degree of
confidence that it containsthe true SIR

= Theupper and lower limits are used to determine the significance and
accuracy (or precision) of the SIR

Allowsyou to assess variability of an estimated SIR

If the confidence interval includesthe value of 1,then the
SIRis not significant

= je. ifthe owerbound is <I and the upperbound is =1, then the SR isnot
significant.




General CAUTI SIRInterpretation

Location|Summary | Events | Number Urinary 95% Confidence
Expected |Catheter Days Interval

2015Q3 1.395|0.2976 | 0.709,2.487

o During the 3rd quarter of 2015, we identified 10 CAUTIsin
3,283 urinary catheter daysin all ICUs and wards.

0 Based on the national baseline data, 7.167 CAUTIswere
predicted.

o The SIRof 1.395 indicates that we identified nearly 40% more
CAUTIsthan what was predicted.

0 Based on statistical evidence, we can conclude that our CAUTI
SIRfor Q3 is not different than 1. (i.e.,the number of observed
CAUTIsisnot significantly higher than the number predicted.)




Integrating Analysisinto Targeted Prevention

o Cumulative Attributable Difference (CAD) isa measure
that shows difference between the number of observed
infections and ‘predicted infections multiplied by a SIR

goal’in adefined period

CAD = Observed no.of HAIs — (Predicted no.of HAIsx SIRgoal?)

o CAD Interpretation:

= Valuesrange from - to + a
= Positive CAD = additional burden of infections than what would be
predicted with regard to a SIRgoal (“excess”infections)

= Negative CAD = fewer infections than what would be predicted

1SIRgoal represents ‘HAlreduction goal




CAD and the HAI Reduction Goal
CAD = Observed — (Predicted x SIRgoal)

SIRgoal represents‘HAI reduction goal’
» e.g. HHS25% reduction goal for CAUTI 2 SR=0.75

Hospital A: observed=30, predicted=10, SIR=3.0 in 2014

HHS Reduction Goal ~ SIR goal

(Reduction in Expected CAD
0% 1.0 30-(10x 1.0) or
30-10
25% 0.75 30-(10x0.75)
HHS national goal
50% 0.50 30-(10x0.50)

that must be prevented to reach a HAlreduction goal.




SIRgoal Setting using TAP Reports

Select a time period or Leave Blank for Cumulative Time Period: WHELP D g R g Oal (Cal I ed t h e
Date Variable Beginning Ending CAD M I = I- ]

L 1 Clear Time Period ultl plier in

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

Specify Other Selection Criteria: WHELP

o ot o+ s o ot Default NHSN goals are

[ based on HHS5- year
HAI Reduction targets

= CAUTI SIRgoal:0.75

« Recommended
custom goal 0.55

Other Opt Print Variable Reference Li

Cumulative Attributable Difference (CAD) Multiplier

Source: |[HHS Goal v

= CDISIRgoal:0.70

= CLABSISIRgoal:0.50



TAP Report

0 Allowsthe user to achoose an SIRgoal
o Customize SIRgoal to fit your facility’s Prevention goal

FACILITY LOCATION

Facility Facility CAD w. No. Pathogens
Name Rank Days Test | (ECYS, PA, KS, PM, ES)
Nola Medical 24.32 3283 8 05 1 40 10(7,3,0,0,0)
n--
o1 03 [258] | 500000
o [ [T 0es00
e el T T essen |

1(00100)

The Facility CAD
indicates how many
infections this
hospital would have
had to prevent to
reach its goal.




Interpreting TAP Report Results

FACILITY LOCATION

. wcAmON
Nl ) e
Name Rank Days Test | (ECYS, PA, KS, PM, ES)
" [ @ [0 [ e [ |ews [zw] . | wn0sooo |
[ |2 [mwed| s | e [ [soe 7] . | swonon |
[ s e | s | on [ @ a0 |ase] . | s00000 |
[ s [swme [ 2 [ ew [ we| . | . | 200000 |
s [ov [ 2w [ || .| . | 200000 |
] e JPcwl o ] 30 [30]0% ] | [ 100100

- Th_IS t_u?spltal may Opt to _ The CAD for each location
prioritize CAUTI prevention indicates how many

effortswithin the top 3 ranked infections that particular
locations unit would have had to

prevent to reach its goal.




Device Associated Analysis Resources

Analysis Output Quick Reference Guides:
http://www.cdc.qgov/nhsn/ps-analysis-resources/reference-
guides.html

HAI Progress Reports:
http://www.cdc.gov/hai/surveillance/nhsn nationalreports.html

TAP Report Quick Reference Guide:
http://www.cdc.qgov/nhsn/PDFEs/ TAP/ TAPReports Facilities.pdf

Help with any analysis outputs:email nhsn@cdc.gov



http://www.cdc.gov/nhsn/ps-analysis-resources/reference-guides.html
http://www.cdc.gov/hai/surveillance/nhsn_nationalreports.html
http://www.cdc.gov/nhsn/PDFs/TAP/TAPReports_Facilities.pdf
mailto:nhsn@cdc.gov

Thank You!

For more information please contact Centers for Disease Control and Prevention

1600 Clifton Road NE, Atlanta, GA 30333
Telephone, 1-800-CDC-INFO (232-4636)/ TTY: 1-888-232-6348
E-mail:cdcinfo@cdc.gov ~ Web:www.cdc.gov

The findings and conclusionsin this report are those of the authors and do not necessarily represent the official
position of the Centersfor Disease Control and Prevention.
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