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Immunization Information System (11S)
Sentinel Sites

0 Program evaluation and vaccine use assessments
0o Higibility requirements
= >85% child participation
= >85% provider participation
= >70% of administered dosesreported to the lISwithin 30 days
= Can be entire lISjurisdiction or ageographic subset

0 Activities
= Participate in CDC-based vaccine use / coverage evaluations
= Present and publish findings from their own lISevaluations




Sx IISSentinel Sites
2013-2017 Co-Ag Period

Six contiguous
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Sentinel Site data offer unique analytic value

0 Advantagesof lISdata
= Timely
= Hexible
= High data quality (participation and timeliness are high)

0 Requestsfor lISdatafor vaccine use evaluations
= CDCleadership & subject matter experts
= Advisory Committee on Immunization practices (ACIP)




Data submission, pre-TIPS

0 Quarterly Reports
= Standard format
= Aggregate results
= Submitted quarterly viaweb-interface

o Ad hocqueries
= Datasubmitted in aggregate

= Limited opportunitiesfor follow-up questions and methodology
changes

= Potential for inconsistent methodology
= Limited resourcesat Sentinel Stes




0 Need to conduct more vaccine use evaluations
0 Need to ensure high quality datain lIS

But,we're limited to meet either of those needs



0 Need to conduct more vaccine use evaluations
0 Need to ensure high quality datain lIS

But,we're limited to meet either of those needs
S0...

Immunization Information System —Trendsin
Immunization Practices (IIS-TIPS) was born!!!

o Went live: April 2013




What is lIS-TIPS?

a IS TIPSis an analytic system that collects:

= De-identified > NoO names, addresses, etc

= Record-level > Child #1234’s1ISrecord

= [ISdata > Demographic & vaccination

= Fom lISgrantees > Sentinel sites & non- sentinel sites
= Routinely > 4times/ year (sentinel sites)

0 For the purpose of:

= Bvaluating vaccine use (e.g.uptake of new vaccines,adherence to
ACIPrecommendations,etc.)

= Assessing lISdata quality




IS TIPSis NOT...

0 Not acentralized IIS
= No names/addresses,etc.
= No forecasting
= No reminder/recall
= No direct reporting from providersto 11ISSB

0 Not asurvey
= No sampling
= No weighting (yer)




Sites send two delimited flat files

o Demographicfile
= Containsdemographicinfo on each child in the birth cohort
= PIll:no names or addresses; contains DOB and race/ethnicity
= No geographicidentifierswithin Sentinel Ste

o Vaccination file
= Containsvaccination info for each child in the demographicfile
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Demographic variables—Submitted by lIS

Grantee

Region (e.g.sentinel site,whole state, etc.)
Unique patient ID

Date of birth

Date the demographicrecord was established in the lIS
Race (multiple)

Ethnicity

Sex

Registry status (e.g. Active, MOGE, etc.)
Non-vaccination related immunity to varicella
Person-level eligibility (e.g. VFCeligibility)
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Demographicvariables—Created by TIPS

CDCID

Date of birth flag
Dem est date flag
Ageflag

Race flag
Ethnicity flag

Sex flag
Statusflag

Vax immunity flag

Person-level eligibility
flag

a

O O 0O O

Delete demographic
record

Doses at 2 years >35
>7 DTaP by 7 yrs
>10 vax on same day

# valid dosesreceived by
vaccine group (e.g. Hib)

#valid and invalid doses
received by vaccine group
(e.g.Hib)
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Vaccination variables—Submitted by IIS

Vaccination date 0 Completion status

Date vax entered into IIS 0 Refusal reason

CvX 0 lISderived validity

CPT 0 ID of reporting provider
MV X site

Trade name 0 Provider site

Lot #s (up to three) characteristic (e.g.

public/private)
o Vaccine-level eligibility
(e.g.VFCeligibility)

Route of admin (e.g.
Intramuscular)

Admin site (e.g. left
deltoid)

Admin or historical
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Vaccination variables—Created by TIPS

Unique vaccination ID
Combo vax ID

Vaccine group (e.g. Hib)
[ISSB-derived validity
Improbable dose

Sequential # of valid
doses (e.g. 3" valid DTaP)

Sequential # of valid &
invalid doses (e.g. 5" Hib)
Vax date flag

Vax ent date flag

CvX/ CPT flags

MVXflag

U
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Trade name flag

Lot #s

Route of admin flag
Admin site flag

Admin or historical flag
Completion statusflag
Refusal reason flag
[ISSB-derived validity flag

Provider site
characteristic flag

Vaccine-level eligibility
(e.g.VFCeligibility) flag
Delete vaccination record



An example of asubmitted demographicfile

(redacted)

Grantee,Begion, FatientID, DOE, DemEstDate, Racel , Ethnicity, 5ex, Status,Varicellalmmaine

MWD&, 5513 U,L,

MWD&, 5513 106-3,2186-5,F, L,

MWD&, 5513 2106-3,2186-5,M,L,

MDL, 5513 , M, A,

MDL, 5513 , U, 4,

WDL, 5513 L EF R, 1

WDL, 5513 2106-3,2186-5,F, L,

MDA, 5513 . Fo L,

WDR, 5513 . Fo L,

WDR, 5513 2106-3,2186-5,F, L,

MDL, 5513 ]

MDL, 5513 oL,

WNDR, 5513 1002-5,2186-5,F,A,1

WDR, 5513 , M, L,

WDR, 5513 , M, L,

MDA, 5513 2106-3,2186-5,F,A,1

MDA, 5513 , M, A,

MWD&, 5513 , M, L,

MWD&, 5513 , U, L,

MWD&, 5513 2106-3,2186-5,M,0,1
§ NDR, 5513 2106-3,2186-5,F,L, 1
| MDL, 5513 , U, 4,

WDL, 5513 L EF R, 1



What does TIPS look like?

o SAS-based
o Noweb interface
SAS - [1ISB TIPS Design CSP_M v10.5as] @@ E@

BRI 0O JO&S

ure Va:
201012

output




How does TIPSwork?

o Submitterselectronically submit filesto CDC
0 Input liISdata
0 ProcessliSdata

a Outputs
= Summary report generated
= Analytic datafile creation




How does TIPS processdata ?

PHIN-MS |
Receives |

data

Jor el < Dataintegrity checks;

sl Applies Data Quality Business Rules
v (Many from MIROW, some novel)

—Applies MIROW Deduplication Business Rules

e <—Applies CDSI/ACIP Validity Logic

_ Output Quarterly Executive
| Database Reports Summary




How does TIPS processdata ?

PHIN-MS |
Receives |

data

Pre-process and Q OutpUtted SASfiles

Quality flags i
! = Processed Demographic records

= Processed Vaccination records
Deduplication

0 Outputted CSV files

= |Improbable dose records

= Facilitates identifying/resolving
problematic doses

Dose validity

_ Output Quarterly Executive
| Database Reports Summary




TIPS Quarterly Reports

PHIN-MS / a0 Summary of processed and not

Receives \

— processed records
a Participation in 1ISby age*
Pre-process and . . . . .
Quality flags 0o Timeliness (vaccination reporting and
| demographicrecord establishment)*
0 Vaccination coverage (comparison with
most NISand NIS-teen metrics)*
o Core dataelement completeness*
Dose validity o Accu racy
o Improbably vaccination counts*
Final Calculations 0 Dosevalidity by antigen and validity

category
“““ :EI Comments from CDC/IISSB staff

Output Quarterly
Database Reports

Executive

Summary

* Includes comparisonswith other sites



IIS-TIPS Summary Report

Lrantee:

Region: Sentinel site

End of reporting period: 3/31/2013
File submitted: 5/1/2013

Report generated: 5/22/2013

Summary

Mumber of Demographic Records Submitted i

Number of Vaccination Records Submitted n
Demographic Records Deleted due to Errors® n [0.00%:)
Vaccination Records Deleted due to Errorst n [0.01%:)
Mot- Processed or NVP Vaccination Records: n [1.8%)
Vaccination Records Deleted due to Deduplication n [0.22%)

* Demographic records were deleted if they contain a missing patient [D, missing or inwalid date of birth,
missing or invalid grantee, or missing region.

T Vaccination records are deleted if they contain a missing patient 1D, missing or invalid vaccination date,
missing or invalid CVX and CPT codes, if there is no associated demographic record, or the associated
demographic record has been flagged for deletion based on the criteria abowve,

Participation

Participation in thelIs . .
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19-35 mo* 4 mo-5 yrs* 11-17 yrst

* 22 vaccination records in the 115, excluding H1N1 vaccine and travel vaccines
t 22 vaccination records in the IS that were administered from age 11-17 years, excluding HIN1 vaccine and
travel vaccines




[IS-TIPS Summary Report, Quarter 1, 2013

Timeliness

Percentage of vaccinations administered during 2012 quarter 4
to children <19 years of age (on March 31, 2013) that were
submitted to the IIS within a specified period of time
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[I1S-TIPS Summary Report, Quarter 1, 2013

Vaccination Coverage
19-35 months.
Other
Your Sentinel
Vaccine Doses [valid & invalid) Site* Sites* NIS***=
3+ DTaP
4+DTaP
3+ Polio
UTD Hib**
3+ HepB
1+ HepB
Day 0 NA®+4==
M HA:iH:i:i
Day 2 NA=es==
3+ Pneumococcal

4+ Pneumococcal
1+ MMR

1+ Varicella***
2+ Hep A
4313314 series

* Denominators: census population

** 4+ Hib-containing vaccines or 2 Hib-Merck followed by 1 Hib of any type.

4+ Administered at age 212 months.

#4+% Based on Matlional Immunlzation Survey, 2011, Polnt estimate + 95% confidence Intersal.
wAREY NS data were not avallable at the time that the report was generated.




LIS-TIPS Summary Report, Quarter 1, 2013

13-17 years.
Other
Your Sentinel
Vaccine Doses [valid & invalid) Site* Sites* NIS-Teen**
1+ Tdap,/Td
History of Varicella Disease
1+ Varicella with no history of varicella disease
2+ Varicella with no history of varicella disease
1+ Varicella or history of varicella disease HAY=*
2+ MMR
3+ Polio NAY=*
1+ HPV
Females
Males NA*=*
2+ HPV
Females NA*=*
Males NAY=*
3+ HPV
Females
Males [
1+ MCV or Meningococcal NOS
1:1 series (=1 Tdap,/Td and =1 MCV or mening
NOE)
Females NA*=*
Males NAY=*
1:1:3 (=1 Tdap, 21 MCV or mening NOS, and = 3
HPV]
Females WA=
Males NA=*

* Denominators: census population
** Based on National Immunizadon Survey-Teen, 2011. Point estimate £ 95% confidence interval.
**% NI5-Teen data were not available at the time that the report was generated.




[IS-TIPS Summary Report, Quarter 1, 2013

Core Data Element Completeness I: vaccinations administered in the

most recent quarter

Percentage of records Percentage records complete
Data Element complete in Your Site in other Sentinel Sites
Sex* 100%
Race*® 91%
Ethnicity* 62%
Vaccine manufacturert 37%
Vaccine lot numbert 72%

* Includes children born in the most recent quarter
1 Includes vaccinations administered in the most recent gquarter

Core Data Element Completeness 11: all vaccinations administered

Percentage of records Percentage records complete
Data Element complete in Your Site in other Sentinel Sites
Sex* 100%
Race* 50%
Ethnicity® 37%
Vaccine manufacturer 1 6%,
Vaccine lot number 28%

* Includes all children 0-18 years
t Includes all vaccinations administered



IIS-TIPS Summary Report, Quarter 1, 2013

Accuracy

Demographic Data

Invalid sex code 0.00%

Invalid race code 0.00%,

Invalid ethnicity code 0.00%

Invalid registry status code (e.g. MOGE) 0.00%

Invalid eligibility code (e.g. VFC eligibility) 0.00%,

Invalid demographic establishment date 0.16%

Vaccination Data

Invalid MVY or MVX inconsistent with CVX Mot available *
Invalid trade name code or trade name inconsistent with CVX Mot available *
Invalid route or route inconsistent with CVX Mot available *
Invalid administrative site or site inconsistent with route Mot available *
Invalid eligibility code (e.g. VFC eligibility) 0.00%

Invalid provider characteristic 0.00%

Invalid vaccine entry date 0.00%,

Invalid record type (i.e. administered or historical) 0.00%

Invalid vaccine completion code 0.00%

Invalid vaccine refusal code 0.00%,

* Mot calculated for (/1 2013 due to analytic code development.
Vaccine Administration by Day of the Month
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IIS-TIPS Summary Report, Quarter 1, 2013

Improbable Vaccinations

Other

Sentinel
Improbable Dose Condition Your Site Sites
Children with Rotavirus vaccine administered after age 8 months 0.44%
Children with DTaP administered at or after age 7 years 1.65%
Children with HepA (adult formulation) administered by age 19
years 1.65%
Children with HepB (adult formulation) administered by age 19
years 1.41%
Children with Tdap/Td administered by 7 years 0.62%
Children with Vaccine administration date within 30 days of birth
for any vaccine except HepB 1.7 3%
Male children with HPV vaccine administered before 2009 0.03%
Children with Hib PRP-D (CVX code 46) administered after 2000 030%
Children with DTF containing vaccines administered after 1997 8.14%
Children with OPV administered after 2000 1.58%
Children with Whole cell influenza virus vaccine administered
after 2002 0.57%
Children with RotaShield administered after 1999 0.61%
Children with Meningococcal C conjugate vaccine administered 0.00%
Children with Infanrix-hexa vaccine administered 0.00%
Children with >35 vaccinations by age 2 vears 0.00%
Children with >50 vaccinations by age 5 years 0.00%
Children with >7 DTaP by age 7 years 0.10%
Children with =10 vaccinations on the same day 0004
Children with HibTITER (CVX code 47) administered after 2007 2.75%
Children with PPV administered by 2 years 0.93%

Children with =70 total vaccinations

0.00%



Dose Validity - Percentage of invalid doses by reason*

All
Vaccine
DTaP HepA HepB Hib HPV  Flu MMR _Mening PCV PPV Polin Rota Tdap Td Var Groups
All Reasons®™  042% 0.11% 025% 037% 0.01% 0.05% 0.09% 005% 1.71% 0.06% 022% 0.03% 0.16% 0. 0.0 3.62
Minimum Age
Violation 0095 0.02% 0.12% 0.24% 0.00% 003% 0.04% 0.05% 002% 0.06% 019 0.00% O  0.00% 002% 0.89%
Minimum Interval
Violation 0L07% 0.06% 0.05% 001% 000% O000% 0.00% 0.00% 001% 0.00% O004% 0.00% 000 0.00% 000 0.24%
Live Vaccine
Violation 0.00% 0.00% 000% 000% 0.00% €01% 0.01% 000%  0.00% O 0.00% 0. 0.00% 0. 0.02% _ 0.03
Partial Dose 0003 0.00%  0u00% 000%  0.00% O00% 0.00% 0.00% 000%  0.00% O0D00% 0.00% 0000 0.00%  O0u00%  0.00%
Product Rule
Violation 0.12% 0.00%  0L00% 001% 000% 000% 0.00% 0.00% 1.68% 0.00% 000% O000% 001% O000% 000 L182%
Maximum Age
Violation 0.15% 0.00% 000% 0.00% 0.00% 000% 0.00% 000%  0.00% 0. 0.00% 0.02% 0.07% 0.02% 0.00% 027
Maximum
Interval Violation 0.00% 0.00%  0L00% 000% 000% 000% 0.00% 0.00% 0005  0.00% 000% 000% 000% 0.00% 0005%  0.00%
Unvalidated*=**
Dase 0.06%: 0.04% 0.09% 011% 001% 0.02% 0.04% 0.00% 0.02% 0.00% 002% 001% 009 0.01% O002% 053%

*Denominators for dose validity percentages are all vaccination records assigned to any vaccine group. TIPS has partially integrated dose validity logic defined
by the Clinical Decision Support Initiative [CDAT) and will be implementing additional improvement to increase CDSi-compliance.

**This iz not the sum of the percentages of all listed reasons because there is overlap among different reasons for a given dose. For example, one dose could
vinlate both minimum age and minimum interval and is counted for both reasons but is only counted once for “All Reasons®.

**% An unvalidated dose is a dose administered after the recommended number of valid doses has already been received. For example, a 3™ hepatitis A vaccine
administerad to a child who has already received 2 valid hepatitis A doses.




Benefits of IIS-TIPS

0 Replacesquarterly reportsand ad hoc queries

Improve timeliness of evaluations

Increase number of evaluations

Increase complexity of evaluations

Hexibility to develop and revise evaluation parameters
More consistent data processing across sites

0 Sentinel Site will have more time to conduct their own
evaluations

o Support lISwith limited resources for vaccine use and
data quality assessments




What does IISSB do with IIS-TIPSdata?

o Dataquality assessments
= Grantee-specific guidance
= |[IScommunity-wide guidance

0 Programmaticinvestigations

= Guide immediate public health action (e.g.response to avaccine
shortage, inform ACIP discussions, etc.)

o Scientificinvestigations

= Publication and presentation to scientific audiences (e.g. MMWRS,
peer-review journal articles,conference presentations,etc.)




Quarter 1 Summary

0 Received 9.5 million demographicrecords
= Range:203,000to 2.9 million recordsper site

0 Received 156 million vaccination records
= Range:3.9 million to 56.6 million records per site




Challenges

o Hletransmission

o Data submission might increase
= Additional age groups
= Additional sites
= More frequent transmission

o Datanot nationally representative




Future Directions

G Provide support for non-sentinel site;

= Data quality assessment

= Analytic support
\— J

0 National generalizability — maximize utility for rapid
monitoring of national-level coverage




ST ETRY

o IS TIPSisan analytictool at 11SSB for:

= \/accine use evaluations
= Data quality evaluations

0 Hasreplaced existing sentinel site quarterly reports
and ad hoc queries

o Improved number, quality,complexity, and flexibility of
current vaccine use evaluations

0 Support data quality evaluations beyond sentinel sites
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