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Background

» The data validation is an integral step for the Colorado
Immunization Information System (CIIS) to receive
accurate and complete data from providers that want
to electronically report to the immunization registry.

» There are over 450 providers on the CIIS waiting list for
interface implementation.




Manval Process

Data validation review was a manual process requiring
several steps.
* The raw data sent in the HL7 format is organized into an Access

database.

Two series of SQL queries are executed

The first SQL query pulls all the data together and separates the
demographic data from the vaccine services data.

The second SQL query pulls out 40 randomly selected patients to be
included in the review.




Access Database: Demographics
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Access Database: Vaccines
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7 Last Name Frist Name 3/25/2013 90658 15 Influenza-Tiv INFLUENZA VIRUS VACCINE, SPUT N UHA5AB 0.5 PMC 505 uN A 1112003
B Last Name Frist Neme 3/19/2013 90745 43 Hep B, Adult HEPATITIS B VACCINE, ADULT DOS N AHBVCOATEE 0.5 5KB 505 uN & 2/1/1900
9 LastName  Frist Name afa1fama 50636 104 Hep A-Hep B | Twinnx HEPATITIS A AND HEPATITIS 8 VA N AHHEBZZSAA 1 5KE 505 AD M 2f1/1500
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35 Last Name  Frist Name 11/15/1593 50633 83 Hep a, Pod/adol HEPATITIS A VACCINE, PEDIATRIC N AHAVBGTICA 0.5 KB 505 LT " 1 2f1f1900
36 Last Name Frist Name 11/15/1593 50660 111 influznza-LAIV Nasal INFLUENZA VIRUS VACCINE, LIVE, N AL2ISE 0.3 MED 505 uN A 2/1/1900
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40 Last Name  Frist Name 11/ 2009 50645 120 OTaf-Hib-PY (Pentac OTAR-HI 7Y N 435380 0.5 PMC 508 un NA 1 2f1/1900
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Manual Process continued

» The data in the Access database is compared to the
hard copy records received from the provider for the
40 selected patients.

* patient’s first and last name

* patient’s address and phone number

* gender

* date of birth

* parent name (if the patient is under 19 years of age)

* vaccination administration dates

° vaccine names

* lot numbers (if administered)

* administering clinic

* VFC eligibility
CPT/CVX codes




Manual Process continued

» Several reference tables are used to verify the
accuracy of the vaccine services.
* CDC Immunization Information Systems (lIS) tables is used to
check:
CPT codes
CVX codes
Manufacturer codes
* Pink Book references tables include:
U.S Vaccine
Selected Discontinued U.S Vaccines
Administering Vaccines: Dose, Route, Site and Needle Size

* CIIS Reference Code Table created by our Nurse Consultant



CDC IIS: CPT Code, CPT Description,
Code, and Vaccine Name
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Immuruzation Program 90470 HINL . ), including g 128 Novel Influenza-HIN1-09, al formulabions  (Inactove 8/31/2010
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CDC IIS: Product Name, Short Description,
and Manufacturer Name and Code
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Four soenbists who made
majer contnbutions to
vaccine research and = Vacines and Related Products
in the United States -

= Table of Contants

Epidemiology and
Prevention from top left): Emd von 2011

Vaccine-Freventable Diseases Befwing (1654-1917) -

developed the first effective diphtheria antitoxin, For this work he
received the fitst Nobel Prize for Medicne o Physiology in 1901; Gaston
Raman (1886-1963) - Frénch veterinanan wha in the 19205 developed
mathads for inactivating diphtheria and tetanus tovns, a critical
descovery for the development of diphthena and tetanus toxoeds;
Maunce Hilleman (1919-2005) - researcher who developed numerous
vactnes at Merck induding hepatibis B., mumps, and MMR vacanes;
John Enders (1657-1585) - developed a methad to grow poliovirus
using tissue culture media which led to the development of the first
successhul polio vacdnes. He and his coworkers received the Nobel
Prize in Medicine in 1954 for this discovery. Dr. Enders was alsa the first
to isolata measles virus in 1954, which lad to the first meacles vactine.

Images of these soentists appear in the anemated ~gallery” shown at
the of ol NCIRD broadcasts and wdeo

Front Matter

This ook was produced by the Ed . and Branch, Natianal Center for Immunization and
Respiratory Diseases, Conters for Disease Contral and Prevention, who is salely responaible for its content, It was printed and
distributed by the Pubic Mealth Foundation. For additional copies, contact the Pubilc Health Feundation wel site & of call 877
252-1200.

E-mad address for comments, questions or sugQestions about the contants of this book: ppinfo@cdc goy.

Edited by: Wilkam Atkinsan, MD, MPH: Charles (Skap) Walte: Jennifer Hamborsky, MPH, CHES
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U.S. Vaccines

Vaccine Trads Nama Abbraviation Manufacturar Tm Routs Commants
Adencwarnus Type 4 & Type T
. . Two tablets taken together.
Adenovines Adenowvins. Barr Labs Inc. Live Viral Oral A e for military populations 17
through 50 years of age
. . Emergent .
Anthrix B Thrax AVA FaSohfdns Inactrvated Baclenal I
. Tetanus & diphthena toxoids and
Dagptacel OTaP sanofi Inactivated Bacterial M acellular pemussis vaccne.
OTaP Infanrix oTaP GlaoSmahKline | Inactvated Bacterial ™ Tetanus & diphthera toxoids and
acellular pertussic vaccine.
. aF . . . Tetanus & diphthera toxoids and
Tnpedia DTaf sanch Inactrvatesd Bacteral I acellular pertussis vaccine
oT Generic oT sanok Inactated Bacterial M Pediatric formukation (hrough age 6.
. - o ] 1 Inactivated Bactenal & Licensed for 5 (OTal) and 47 (V)
DTaP-IFV Kinrix DTaP-IPYV GlaxoSmithKline IM ster 3t 4.6 years,
. - Licensed for doses. at 2,4 &6
DTaP-HepB-IPV Pediarix | DTaP-HepBIPV | GlaxoSmihiine | 'Mactivated Bacterial & ] months (through & years of age), Mot
Icensaed fos boosters.
. .\ 3 Inachvated Bactenal & Licensed for 4 doses a 2, 4, 8, and
DTaPAPVIHIbD Pentacel DTaPAPVIHIbD sanofi Vieal M 1518 )
PRP-OMP Palysaccharide
PedvaxHIB Hiby Meerck Inactivated Bacterial M oonjugale (Mening. probsin canmier).
. 2.dome primany series.
§ . PRP-T. Polysaccharide conjugate
influenze lype b ActHIB 1% sanch Inactrvated Bacteral (7] (tetanus toxoid carrier)
{HIB) ! b
35 prmany SEres.
rT— ; Polysacchande conpugale (letar
Hiberix Hity ClaxeSmathKlne Inactrvated Baclenal M id carier), B onky,
fuenzae type b — Conmwax Hib Merck Inacﬁvi!w\? Bacterial & M Should not be used for hepB birth
°p8 wal dose
hepating B
Pediatric (=18) and adult
formadations.
Hepatitis & Harvrix Hepa, GlaxoSmathkline Inactivated Viral (Lt Pedsatric = 720 ELU., 0.5mL

Aduit = 1,440 ELU., 1 Omd
Minirmum age = 1 year
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Trade Name

Antigen(s)

Years

Acel-Tmune

DTaP

1991-2001

Attemrvax-Smallpox
b-CAPSA-1
Buavax

BioRab

Measles-Smallpox
Hib (polysaccharide)
Rubella-Munps (live)

Rabies

1967

1985-89

1988-2007

Cendevax

Rubella (live)

1968-7%

Certiva

DTapP

1998-2000

Diip-Pert-Tat

oTp

Diptussas

Diphtheria-Pertusss

1949.55

Dryvax

Vaccmaa

1944-20086

Ecolanx Measles-Rubella (live)

Flu Shueld Influenza

Fluogen Influenza

Heptavax-B Hepatitis B (plasma denved) 198190
HIB-Inunune Hib (polysacchande) 1985-89

HIibTITER

Hib (conjugate)

1990-2007

HIB-Vax

Hib (polysaccharide)

1985-89

JE-VAX

Liovax

Japanese Encephalitis
Smallpox

Lirubel

Measles-Rubella (live)

1974.78

Limgen

Measles (live)

1965.76

Lymenx

Lyme Dnseasa

1998-2002

M-Vac

Measles
Measles-Mumps (live)
Menmgocoecal
Measles (live)

1963-79

1973

Polio (live, oral, monovalent, types I I, & IIT)
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Pink Book: Administering Vaccines Table
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Administering Vaccines: Dose, Route, Site, and Needle Size

Vaccine Dose Route Injection Site and Needle Size

Diphtheria, Tetanus, Pertussis 05 ml ™ Subcut: (SC) Injecti
(DTaP, DT, Tdap, Td) i Use a 23-25 gauge needle. Choose the injection site that is
Haemophilus infinenzae type b (Hib) 0.5 mL M appropriate io the person’s age and body mass.
Heputitis A (HepA) S8y 03ml Age H ‘;d:;‘ Injection Site

219 yrs: 1.0 mL £NE

. Y sm Famty tissue over anterolat- =

Hepatitis B (HepB) :13]"; lobjl::;_l_ Infants (1-12 mos) " ¢ral thigh muscle
*Persans 11-15 yrs may be given Recombivax HE =~ 1 M

(Merck) 1.0 mi advwlt formulation on o 2-dose schedule. Children 12 mos or older, , Fatty tissuc over anterolat

adolescents, and adult S eral thigh muscle or fany
Human papillomavirus (HPV) 0.5 mL IM aduieseents, and adulls tissue over triceps
1
Influenza, live attenuated (LAIV) 0.2 mL .nmma . Intramuscular (IM) injection .
sal spray Use a 22-23 gauge needle. Choose the injection site and needle
. length appropriate to the person’s age and hody mass.
. . . 635 mos: 0.25 mL ¥
Infl trivalent tivated (TIV) e " M
23 yrs: 0.5 ml. Age Injection Site
0.1 mL 1
0.5 mL sC Newborns (17 28 days) Anterolateral thigh muscle
0.5 mL IM Infants (1-12 mos) " Anterolateral thigh muscle
0.5 mL 5C . .
o5 L ™ Toddlers (1-2 yrs) 1-1%" | Antcrolateral thigh muscle

=1 | or deltoid muscle of am

0.5 mL IM or SC
0.5 mL IM or SC

Rotuvirus (RV) Rotarix: 1.0 mL Oral

Children & teens
{3=18 vears)

Deltoid muscle of arm or
anterolateral thigh muscle

Adulis 19 yrs or older

Rotateg: 2.0 mL

Varicella (Va .

uricella (Var) 0.5 mL sC i“a!c;rfc[i:;nl]; %-1"* | Dehoid muscle of arm

Lasster (Los) 065 mL sC jess than 17 3

Combination Vaccines Female 130-200 Ibs 1-1%" | Delioid muscle of arm

DTaP-HepB-1PV (Pediarix) Male 130-260 Ibs

DTaP-1PV/Hib (Pentacel) [ e
Dieltoid musele of arm

DTaP-1PV {Kinrix)
Hib-HepB (Comvax)
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CIIS Reference Code Table
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Bainati & o sy
1 CPT CVH Group Doscription Trade Hame  Mig Code Monufocturer  Series Route  licensed. Licansure Dote Range  Additionnl Commenis
10490858 Influanta >3t ALFLIRLS CEL Inftsenza " Jyms end vider curmenthy hoerped
105 Fludmrung WAL Iyrs and oldar currently licensed
106 Fu-Shigld WAL 3yrs mnd oider currantly licensad
107 Flul et SKE 3 yrs end oidor currently licensed
108 Fluogen FD Jyrs and oldar currntly licensed
1t Fhunre NOV 3yrs end older curmently licensed
110 Fluzons FMC 3yrs and older currently licensed
miisss s Influanza whols vines Influenza M 19452003
1290860 11 Influenza intranssal FluMist MED Mudimmune Inflenizs Zrugh 48 yrs cumently licensed
1sa0862 13 Influgnze High-Dose 65+ FHC ] 65 plus cunanthy licansed
i Seascnal infuenza.
intrachirinal, prirsenstnae | Flisong,
114 0654 144 rae infradarmal PHC Sanch Fastaur 18yrs through 64 years antty licansod: {onginally licansed &/11)
@ Influenza. injectabie.
quadrinlen, NOT AVAILABLE
presenvalie free & Fluan, UNTIL 201314
115 90565 150 I5mas cuadivslan SKB GlasoSmithkling  SEASON
T Influenza. injectable. HOT AvAILABLE
quadirelent, Flusrix, UNTIL 201314
116 90605 150 prazenative fres > 3t | quadimvalent SKB GlaxoSmithling  SEASON
¥ Influgnza nasal
117 151 urspecifind
Flumrst,
11890672 149 Influnza nassd, I, quad quadivatant MED! Medimming
11990724 BB Influsnza unspecified dalatod fom COC CPT iatin 1993
I T LyMErix semoved fram
120 0665 66 Lyme Lyma disoase Othiee L] market i 2002
s e Encephaitis  Japanese Enceph JENVax PN Other sC 1 yr and older Discantinued in May
0iE 134 Japanese Enceph hisrg NOWV IntercelMovartic Other ] 17 yra and older FDA approved March 7003
123
r T Measles Merck disconbnued
manuinclure of single
antgen measies, mumps
1244 05 Misslies Atenaver: Merck Measlas. 50 ond rubslla in 2009
1590708 B MoaslosFubolla MFAR MED Measlesrubella 50 o fonges available in US
Heasles-Fubells
126 MERLY MED no fanger evailable in US
r & Musps Marck discontinuad
manuisctune of single
anbgan meEashes. mumps
w27I0e 07 Murmips it Mprck Murnps, 50 and uballa in 2009
128 ] Fubellamumps Bianvn Il M50 no langes available in US
Wumps-Fubella
129 MURLI) M50 no bnger svailable in US
r r MMRL measles mumps.ube
13090707 03 MR MRS MS0 Wharck. lla 50 12 months and older 196 P=proyeri
i l§ sl mumps b
13190710 3 MM aricells FroQuad MSD Metck liaVaricalin 50 12 months theough 12 years 2005-prasent
anafinzay o Moninnococeel Lo L Dihac fars e o T i H
LR Sheea! Sheetd 1L




Manual Process continued

» The results are calculated and are reported along with
the common discrepancies to the provider.
* Results are reported in an Word document
* Clinics must achieve at least a 95% accuracy rate before going
live with CIIS.
» The entire manual process from start to finish takes 283
minutes (4 hours and 43minutes) to complete
* Step 1: Creating access database = 27minutes
* Step 2: Performing data validation = 200.5 minutes
* Step 3: Compiling data validation report = 55.5 minutes




Process Improvement

» Area of improvement

* Increase efficiency of the program by getting through the wait
list faster

* Increase the bandwidth of my position to focus on other data

quality projects




Implementing Process Improvement

Created an application to get through the data validation
process quicker

» ClIS program worked with our IT department to create
an desktop application to automate the data validation
process
* IT department is centralized
* Application developer work on desktop application

* 78 hours spent to work on desktop application

» Completed a cross reference table to combine all four
reference sources into one




Automated Data Validation Process

» This is a desktop application
» Front end view

» Cross reference table is incorporated into the
application

» Common Errors table in incorporated into the
application

» Report is generated from the application to report
results and common discrepancies




Desktop Application: Front End View to
Create Database




esktop Application: Demographics an
accines Services

e m A e e

[

sle oo oo oo oo oo oo o oo




Desktop Application: Selected Patients




Desktop Application: Common Errors
Table
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Cross Reference Vaccine Table

|| |swtes Etoan | 4] P ki L meplare
=l | Bowe W speing ) Y asanced = GaTo~
Retreis il e Fina
W= K Desete - Emore~ | [ & Tigge it L seteat +
i) mihTe Recaeds 5ot 2 Pt Fina

ew Chpboard 1 Fant
@ Securty Wamning Certaim content in the dstanase has Been disssied
i || 2 waceine Retesence Taie Hew
I EPT .= CVX - Description
| |soms of
s0/wa 30 Diphtheria & Tetanug Toxolds &
Acellular Pertussis Vaczine Adsorbedt
{OTaP)
W 20 [Diphtheria & Tetanus Texoids &
Acellular Pertussis Vaccing Adsorbed?
{DTaP)
30700 0 DTaP
g wmo DTap
&
2
g w0051 106 Diphtheria & Tetanus Toxaids &
Acellular Partutshs Vactine Adsorbedt
{D7aP)
SOl o1 oTe
wWH: 8 Diphtharia & Tetanus Texoids
Adsorbeds [DT)[For Pediatric Use)
0721 50 DTsPHIb
| |07 110 {DTaP-Hep8-1PV): Diphtheria & Tetanus
| Hhecoram 1 M| K [Searm 4
Datssneet View

Options.

- |Trade Nam - | MfgCode - Manufacturer - Serios - | Default Row - ages for which vaceie -
Tripadia PRAC Sanofi Pactewr  DTR/AR ™ G weaks through &
vears
infanrix SKB GlaxeSmithkline DTR/AP M & weeks through &
years
Certiva BaH DTR/AP Historicatly 6 weeks
through 8 yesrs
Acellmune WAL Wyeth/Lederle  DTR/AP Historically for the 4th
and 3th dose of the
sories-ages 15 manths
10 6 years
DAPTACEL  PMC Sanofi Pasteur  OTRfaR [ Gwenks thiough &
yaars
oTe BAC sanofi Pastewr  DTR/AP [ Historically 6 waaks
through 6 years
oT PMC Sanofi Pastewr, TO M 6weeks through 6
Ine years
TrikiBit PMC Sanofi Pastesr  DTP/AP, Hib ~ licensed for only the
fourth dose of serie:
ages 15-18 moniths
Pediarix KB GlanpSmithkling DTRAP, Hep B, IM Bweeks through 6
! a |

Additienal Comments
Nat in wiebi2; ignore if found
indata?

Licensune Date Range -

1996 pretant Tripedia [SancfiRasteur]

discontinued: 2011; supglies
expected to last through nd
gtr 2011

1997--presant

1938--2000

1891.-2001

2002--present

19491597

1984 prasent

19962011 supplies expected 1o last
through 2nd gtr 2011

2002 present

- Dozage (mi) -

05

05

05

Vaccine intraval =

ane dote at 2, 4, 6m; 2 booster
doses at 15-18m and 4-Gyrs

one dose at 2, 4, 6m and booster
a1 15-20m and booster at 4-6yrs;
would probably change the 20m
to 18m

one doseat 2, 4, 6m and 15-20m
and 4-Gyrs; would probably
change the 20m to 18m

Gw-2micompleted by Tth bday;
any DTaP oF OT product can be
used from 6 weeks thiough &
years of age

% dotas; could be
only 4 doses if 4th
ane given on or

after ath birthday

5 doses; could be
only 4 doses it 4th
ghven on or after dth
birthday

& doses; could be
anly 4 doses iE4th
glven an or after 4th
birthday

#of doses needed
depends on ehild's
4

dose under 1y 3




Automated Data Validation Process

» Entire automated process from start to finish takes 271
minutes (4 hours and 31 minutes) to complete

* Step 1: Creating automated database = 9.5 minutes

* Step 2: Performing data validation = x minutes

* Step 3: Compiling data validation report = x minutes




Manvual vs. Automated Results

Step 1: Creating Step 2: Validating Step 3: Compiling
Database (minutes) | Data (minutes) report (minutes)

Manual Data 27 200.5 55.5
Validation

Automated Data 9.5 X X
Validation

Time saved 17.5




Manvual vs. Automated Conclusion

» With the automated process | was able to save x time
on completing a data validation

* Imputing the provider’s codes in a front end view and the
corresponding data being pulled into readable organized
table automatically

* Incorporating a vaccine cross-reference table for automated
vaccine checks

* The common errors table is linked to a generated report to
automated and standardized reporting




Conclusion

» Automating the data validation process
* Now allows me to complete x validations a day
* Has improved the data validation performance and efficiency
to get through the waitlist quicker
* Has increased the bandwidth of my position so | can start to
work on other data quality projects




Questions

Vanessa Willis
Data Quality Coordinator

vanessa.willis@ state.co.us

303.692.2622

—
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