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 2010: Legislation passed mandating that all healthcare 
providers must report administered immunizations to the 
state 

 2011: Launched MIIS
 June 2013: Launch of *new,* open source-based MIIS
 2014: Provider Hierarchy, Data sharing updates, Temp Log 

Uploads, VM Enrollment Updates
 June 2015: Migration to cloud
 Sep 2015: 1.4M historical patients loaded in 2 weeks
 Oct 2015: Major Report, UI and Workflow Updates
 June 2016: Vaccine Recall, Returns & Wastage, Provider Flu 

Ordering, System Usage Reporting
 Sep 2016: School Module, AFIX Coverage Updates
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 Waterfall/Agile Hybrid
 Continuous Integration with Daily Builds
 Selenium Automated UI Test Scripts
 Custom Built HL7 Automated Test Scripts
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2011

•Total Sites: 9
•Total Patients: 

3,902
•Total Shots: 

69,505

2012

•Total Sites: 55
•Total Patients: 

815,928
•Total Shots: 

3,371,434

2013

•Total Sites: 341
•Total Patients: 

1,539,629
•Total Shots: 

7,303,293

2014 

•Total Sites: 532
•Total Patients: 

2,370,194
•Total Shots: 

13,597,285

2015

•Total Sites: 1168
•Total Patients: 

4,606,572
•Total Shots: 

34,863,125

2016
To Date

• Total Sites: 1207
• Total Patients:
4,714,225
• Total Shots:
34,120,375
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Patient Dedup

Shot Dedup

Generate Forecast

Persist Data



 Can be run for all sites a user has access to, 
even statewide

 Run on-demand
 Result emailed if run on large patient data set
 3 Flavors
◦ Standard Childhood
◦ Standard Adolescent
◦ Custom
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 Code logic directly in SQL
 Simply counts shots
 Special SQL for MCV4 Booster
 Complicated missed opportunities query
 Some simple one dose away logic
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SELECT COUNT(*)

FROM (

(SELECT PI.PATIENT_UUID

FROM PATIENT_IMMUNIZATION PI,

( SELECT DISTINCT P.UUID PATIENT_UUID

FROM

(SELECT P.UUID

FROM PATIENT P

WHERE P.BIRTH_DATE BETWEEN TO_DATE ('3/9/1997', 'mm/dd/yyyy') AND TO_DATE ('3/9/2003', 'mm/dd/yyyy')

AND P.PATIENT_STATUS_TYPE_ID = 5301

) P,

(SELECT PPM.PATIENT_UUID

FROM PROVIDER_PATIENT_MAP PPM

WHERE EXISTS

(SELECT 'T '

FROM PROVIDER PR

WHERE PR.VACMAN_PIN IN (10645)

AND PR.UUID          = PPM.PROVIDER_UUID

)

AND PPM.PATIENT_PROV_STATUS_TYPE_ID IN (1901)

) PPM

WHERE P.UUID = PPM.PATIENT_UUID

) AP,

(SELECT VACCINE_ID

FROM REF_VACCINE_GROUP_MAP RVGM

WHERE RVGM.VACCINE_GROUP_ID =1014

) RVGM

WHERE PI.PATIENT_UUID          = AP.PATIENT_UUID

AND PI.IS_SHOT_VALID           =1

AND PI.SHOT_ADMINISTERED_DATE <= TO_DATE ('03/09/2016', 'mm/dd/yyyy')

AND PI.VACCINE_ID              = RVGM.VACCINE_ID

AND (PI.INVALID_GROUP_INFO NOT LIKE '%1014%'

OR PI.INVALID_GROUP_INFO IS NULL)

GROUP BY PI.PATIENT_UUID

HAVING COUNT(*)>=1

)

INTERSECT

(SELECT PI.PATIENT_UUID

FROM PATIENT_IMMUNIZATION PI,

( SELECT DISTINCT P.UUID PATIENT_UUID

FROM

(SELECT P.UUID

FROM PATIENT P

WHERE P.BIRTH_DATE BETWEEN TO_DATE ('3/9/1997', 'mm/dd/yyyy') AND TO_DATE ('3/9/2003', 'mm/dd/yyyy')

AND P.PATIENT_STATUS_TYPE_ID = 5301

) P,

(SELECT PPM.PATIENT_UUID

FROM PROVIDER_PATIENT_MAP PPM

WHERE EXISTS

(SELECT 'T '

FROM PROVIDER PR

WHERE PR.VACMAN_PIN IN (10645)

AND PR.UUID          = PPM.PROVIDER_UUID

)

AND PPM.PATIENT_PROV_STATUS_TYPE_ID IN (1901)

) PPM

WHERE P.UUID = PPM.PATIENT_UUID

) AP,

(SELECT VACCINE_ID

FROM REF_VACCINE_GROUP_MAP RVGM

WHERE RVGM.VACCINE_GROUP_ID =1010

) RVGM

WHERE PI.PATIENT_UUID          = AP.PATIENT_UUID

AND PI.IS_SHOT_VALID           =1

AND PI.SHOT_ADMINISTERED_DATE <= TO_DATE ('03/09/2016', 'mm/dd/yyyy')

AND PI.VACCINE_ID              = RVGM.VACCINE_ID

AND (PI.INVALID_GROUP_INFO NOT LIKE '%1010%'

OR PI.INVALID_GROUP_INFO IS NULL)

GROUP BY PI.PATIENT_UUID

HAVING COUNT(*)>=1

)

INTERSECT

(SELECT PI.PATIENT_UUID

FROM PATIENT_IMMUNIZATION PI,

( SELECT DISTINCT P.UUID PATIENT_UUID

FROM

(SELECT P.UUID

FROM PATIENT P

WHERE P.BIRTH_DATE BETWEEN TO_DATE ('3/9/1997', 'mm/dd/yyyy') AND TO_DATE ('3/9/2003', 'mm/dd/yyyy')

AND P.PATIENT_STATUS_TYPE_ID = 5301

) P,

(SELECT PPM.PATIENT_UUID

FROM PROVIDER_PATIENT_MAP PPM

WHERE EXISTS

(SELECT 'T '

FROM PROVIDER PR

WHERE PR.VACMAN_PIN IN (10645)

AND PR.UUID          = PPM.PROVIDER_UUID

)

AND PPM.PATIENT_PROV_STATUS_TYPE_ID IN (1901)

) PPM

WHERE P.UUID = PPM.PATIENT_UUID

) AP,

(SELECT VACCINE_ID

FROM REF_VACCINE_GROUP_MAP RVGM

WHERE RVGM.VACCINE_GROUP_ID =1010

) RVGM

WHERE PI.PATIENT_UUID          = AP.PATIENT_UUID

AND PI.IS_SHOT_VALID           =1

AND PI.SHOT_ADMINISTERED_DATE <= TO_DATE ('03/09/2016', 'mm/dd/yyyy')

AND PI.VACCINE_ID              = RVGM.VACCINE_ID

AND (PI.INVALID_GROUP_INFO NOT LIKE '%1010%'

OR PI.INVALID_GROUP_INFO IS NULL)

GROUP BY PI.PATIENT_UUID

HAVING COUNT(*)>1

)

INTERSECT

(SELECT PI.PATIENT_UUID

FROM PATIENT_IMMUNIZATION PI,

( SELECT DISTINCT P.UUID PATIENT_UUID

FROM

(SELECT P.UUID

FROM PATIENT P

WHERE P.BIRTH_DATE BETWEEN TO_DATE ('3/9/1997', 'mm/dd/yyyy') AND TO_DATE ('3/9/2003', 'mm/dd/yyyy')

AND P.PATIENT_STATUS_TYPE_ID = 5301

) P,

(SELECT PPM.PATIENT_UUID

FROM PROVIDER_PATIENT_MAP PPM

WHERE EXISTS

(SELECT 'T '

FROM PROVIDER PR

WHERE PR.VACMAN_PIN IN (10645)

AND PR.UUID          = PPM.PROVIDER_UUID

)

AND PPM.PATIENT_PROV_STATUS_TYPE_ID IN (1901)

) PPM

WHERE P.UUID = PPM.PATIENT_UUID

) AP,

(SELECT VACCINE_ID

FROM REF_VACCINE_GROUP_MAP RVGM

WHERE RVGM.VACCINE_GROUP_ID =1012

) RVGM

WHERE PI.PATIENT_UUID          = AP.PATIENT_UUID

AND PI.IS_SHOT_VALID           =1

AND PI.SHOT_ADMINISTERED_DATE <= TO_DATE ('03/09/2016', 'mm/dd/yyyy')

AND PI.VACCINE_ID              = RVGM.VACCINE_ID

AND (PI.INVALID_GROUP_INFO NOT LIKE '%1012%'

OR PI.INVALID_GROUP_INFO IS NULL)

GROUP BY PI.PATIENT_UUID

HAVING COUNT(*)>=1

)

INTERSECT

(SELECT PI.PATIENT_UUID

FROM PATIENT_IMMUNIZATION PI,

( SELECT DISTINCT P.UUID PATIENT_UUID

FROM

(SELECT P.UUID

FROM PATIENT P

WHERE P.BIRTH_DATE BETWEEN TO_DATE ('3/9/1997', 'mm/dd/yyyy') AND TO_DATE ('3/9/2003', 'mm/dd/yyyy')

AND P.PATIENT_STATUS_TYPE_ID = 5301

) P,

(SELECT PPM.PATIENT_UUID

FROM PROVIDER_PATIENT_MAP PPM

WHERE EXISTS

(SELECT 'T '

FROM PROVIDER PR

WHERE PR.VACMAN_PIN IN (10645)

AND PR.UUID          = PPM.PROVIDER_UUID

)

AND PPM.PATIENT_PROV_STATUS_TYPE_ID IN (1901)

) PPM

WHERE P.UUID = PPM.PATIENT_UUID

) AP,

(SELECT VACCINE_ID

FROM REF_VACCINE_GROUP_MAP RVGM

WHERE RVGM.VACCINE_GROUP_ID =1012

) RVGM

WHERE PI.PATIENT_UUID          = AP.PATIENT_UUID

AND PI.IS_SHOT_VALID           =1

AND PI.SHOT_ADMINISTERED_DATE <= TO_DATE ('03/09/2016', 'mm/dd/yyyy')

AND PI.VACCINE_ID              = RVGM.VACCINE_ID

AND (PI.INVALID_GROUP_INFO NOT LIKE '%1012%'

OR PI.INVALID_GROUP_INFO IS NULL)

GROUP BY PI.PATIENT_UUID

HAVING COUNT(*)>=3

));
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 Vaccine Count vs. UTD Logic: 
 Immunity Logic – If a patient has evidence of Immunity 

for any of the following vaccines, the patient is not 
required to have received the vaccine and will be 
counted in the Numerator: HepA, HepB, Varicella, MMR

 New rules for missed opportunities
 New Flu handling
 Multiple Antigens - The validity of each individual 

component contained in multiple antigen vaccines must 
be assessed separately.

 Movable as of date
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 4 DTaP
 3 Polio 
 1 MMR 
 UTD Hib – If the most recent dosage was given at >= 15 months old  

OR, the 2 most recent dosages were given at  >= 12 months OR, if there 
were >=3 doses given and most recent dosage >= 12 months

 3 HepB
 1 Varicella 
 UTD PCV  - If most recent dosage was given at >= 24 months  OR if the 

2 most recent dosages were given at  >= 12 months OR if there were 
>=3 doses given and most recent dosage >= 12 months

 UTD Rotavirus  - If given >=2 doses of CVX 119, OR if given >= 3 doses 
of any Rota vaccine

 1 Influenza - Influenza assessment calculations must be based on the 
most recently completed flu season (not a flu season in progress) based 
on the day the report is being run, regardless of “As of Date” or Age, for 
any patient returned in the Assessment Cohort. A flu season is defined 
as July 1 through June 30. Vaccination completion will be defined as “at 
least 1 valid dose of influenza vaccine for the prior completed season”.

 2 HepA
 4:3:1:3:3:1:4 Series - Given all the doses of the following antigens: ≥ 4 

DTP/aP; ≥ 3 Polio; ≥ 1 MMR; UTD Hib; ≥ 3 HepB; ≥ 1 Varicella; UTD PCV
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 UTD HepB - If given >= 3 doses of any HepB OR given 2 doses of Adult 
Recombivax HB where both dosages are between 11 to 15 years old 
(inclusive).

 2 MMR 
 2 Varicella 
 1 Tdap
 UTD Meningococcal (MCV and MPSV) – If patient is < 16 and has been 

given ≥ 1 dose, or if the patient is ≥ 16 and the most recent dose was 
given on or after the patient turned 16.

 2 HepA
 UTD Polio – If given >=  3 doses and at least one dosage >= 4 years old
 1 HPV (include all adolescents with 1+ valid doses) 
 2 HPV (include all adolescents with 2+ valid doses) 
 3 HPV (include only adolescents with 3 valid doses) 
 1 Influenza - Influenza calculations must be based on the most recently 

completed flu season (not a flu season in progress) based on the day the 
report is being run, regardless of “As of Date” or Age, for any patient 
returned in the Assessment Cohort. A flu season is defined as July 1 
through June 30. Vaccination completion will be defined as “at least 1 
valid dose of influenza vaccine for the prior completed season”.



 SOAP interface
 Multiple instances deployed in virtualized 

load balanced cluster in production
 Send birthdate, gender, shots, clinical 

comments
 Forecast dates (min, recommended, overdue, 

max) returned are saved per patient
 All dates valid until record touched again
 Stored dates used for real-time reminder 

recall queries and reports
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MIIS Core

Coverage Stats 
Service

Database

 Use same service oriented 
approach as forecasting

 Send same information 
utilized by forecasting 
service

 Receive and store date for 
each assessment metric

 Metrics only need to be 
updated when immunization 
or clinical comment 
added/removed for patient

 Query compares as of date 
to metric date
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 Childhood

 Adolescent

DTP/aP HepA HepB*
Hib* MMR PCV*
Polio Rotavirus* Varicella
Influenza Series

HPV1/2/3 All HPV1/2/3 F HPV1/2/3 M
HepA HepB* Influenza
MCV1* MCV2* MMR
Polio* Tdap Varicella

* UTD calculation



Data Element Type Description
UUID Varchar Unique Identifier
PATIENT_UUID Varchar Unique Patient Identifier

REPORT_TYPE Varchar Type of report: childhood, 
adolescent, etc

STAT_TYPE Varchar Statistic type: Hib UTD, Series, 
HPV2 UTD, etc

UTD_DATE Date
Date when patient became up to 
date for the associated vaccine 
group

END_DATE Date
Date when patient up to date
ends for the associated vaccine 
group (for clinical comments)
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SELECT PS.VACCINE_GROUP_ID,
PS.VACCINE_GROUP_KEY,
COUNT(PS.UTD_DATE)

FROM
(SELECT P.UUID,

P.BIRTH_DATE
FROM PATIENT P
WHERE P.BIRTH_DATE BETWEEN TO_DATE ('1/1/1997', 'mm/dd/yyyy') AND TO_DATE 

('12/31/2001', 'mm/dd/yyyy')
AND P.PATIENT_STATUS_TYPE_ID = 5301
) P,
(SELECT PPM.PATIENT_UUID
FROM PROVIDER_PATIENT_MAP PPM
WHERE EXISTS

(SELECT 'T'
FROM PROVIDER PR
WHERE PR.VACMAN_PIN IN (10645)
AND PR.UUID          = PPM.PROVIDER_UUID
)

AND PPM.PATIENT_PROV_STATUS_TYPE_ID IN (1901)
) PPM ,
PATIENT_STATS PS

WHERE P.UUID = PPM.PATIENT_UUID
AND P.UUID   = PS.PATIENT_UUID
AND PS.UTD_DATE BETWEEN TO_DATE ('01-Jan-1997') AND TO_DATE ('31-Dec-2014')
AND PS.REPORT_TYPE = 'ADOLESCENT_UTD'
GROUP BY PS.VACCINE_GROUP_ID,
PS.VACCINE_GROUP_KEY;
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 Costs
◦ Small performance hit when saving patient
◦ Mechanism needed to re-run patient stats when 

rules change
 Benefits
◦ Abstraction of functionality
◦ New rules can be easily incorporated
◦ Report Performance
◦ Helps with diving into details for assessments
◦ Ease of Testing
◦ Scale up as needed
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 Extend for school entry requirements 
reporting

 Add new statistics like one dose away, late up 
to date

 Add support for alternative schedules
 Expose as web service
 Share code
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