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Sentinel Data Queries:
Routine Querying Tools
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Query Parameterization .
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World’s Sreatest Word Same

Design:

ldentify patients witha __ dispensing for

. To be eligible, patients must have met the
following criteria in the days before the
index dispensing: (1) continuous enrollment
with benefits, (2) be between ages
of on index date of exposure, and (3)
have not received a dispensing for
in the prior __ days.
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From Question to Query...

Design:

|dentify patients with a new dispensing for an
ACE Inhibitor. To be eligible, patients must
have met the following criteria in the 183 days
before the index dispensing: (1) continuous
enrollment in medical and pharmacy benefits,
(2) be between ages of 18-100 on index date of
exposure, and (3) have not received a
dispensing for any ACE inhibitor, beta-blocker,
ARB, or aliskerin in the prior 183 days.
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How Are Routine Queries Implemented?

= Query “templates” target common needs

* Example: Identify cohorts, execute statistical analysis

= Parameterized at program execution

* Example medical product exposure: ACE inhibitors

" Pre-tested and validated with minimal custom
programming

* Significantly shortens response time

Main Advantages: Speed, Transparency, Reproducibility
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Typical Query Sequence

Cohort
Summary Identification
and

Table

Follow-up
Inferential (PEPR*,
Design sensitivities

(L2/L3) on frozen
data)

Descriptive
Analysis (L1)

1 week 4-6 weeks 10-12 weeks for L2 3-4 weeks
|dentify/ . New queries;
Counts describe Colinaative Line Lists;
. assessment .
population Chart Review
. Feasibility ® *— Inference *e Follow-up —*

*Patient Episode Profile Retrieval
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Types of Queries

1. Count-based queries (presence or absence)
2. Descriptive/feasibility queries (rates
3. Inferential queries (effect estimates)
* Level 2 Propensity Score Matching or Stratification

Query
Level 2 Self Controlled Risk Interval Design Query
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Propensity Score Adjustment Tool:
Matching or Stratification



Propensity Score Adjustment in a
Distributed Network

Sentinel’
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comparator
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Step 1: Identify the Two Cohorts

/ Enrollment Assessment \

Most restrictive
[ Exposure Incidence \ requirement governs
total enroliment.

[lnclusion / Exclusion Criteria\

[ Outcome Incidence

Query Query
Start Exposure End
Initiation
(Day 0)

All require setting a universal enrolilment membership gap parameter.
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Step 2-4: Estimate the Propensity Score Model

comort If matching, choose a
matching strategy

(1:1 or 1:n)

within a caliper.

Propensity Score

Query \ Baseline Period }+ Query
Start Exposure End

Initiation

(Day 0
info@sentinelsystem.org © 2017 Sentinel Operation
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Step 5: Follow the Patient and Return Data

Censoring Event

1. Outcome
2. Disenrollment
3. End of Data
4. End of Study Period
5. User-Defined Truncation
6. Evidence of Death
—a
Query Exposure Query
Start Initiation End
(Day 0)
Treatment Episode Parameters \ ' J

1. Stockpiling Algorithm
2. Episode Gap
3. Episode Extension

— > Days at-Risk
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Analysis at Sentinel Operations Center

= Sjte-stratified Cox Proportional Hazards Model or
Case-centered Logistic Regression (mathematically
equivalent) Produce Hazard Ratios (HRs)

* Can condition on matched set or stratification n-tile

= Can perform subgroup analyses
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Kaplan Meier Survival Curves for Continuous or Extended COCs and Cyclic COCs with VTE
u u S from Unconditional Matched Population
With Number of Subjects at Risk
1.000
Table 1b. Cohort of New Initi: of Conti or C i Oral Contr ives and Cyclic Ci i Oral Contr
Aggregated), Ratio = 1:1, Caliper = 0.01
0.998 —
Medical Product Covariate Balance
Continuous or Extended Cyclic Combined Oral _é‘
Characteristic? Combined Oral C i C i = 0.996 —
Absolute Standardized g
N/Mean %/Std Dev! N/Mean %/Std Dev!  Difference Difference E
Patients (N) 203,402 96.5% 203,402 38.9% = 0.994
Demographics: %
=
Mean age 302 8.5 303 8.7 0.113 -0.013 a 0.992
Age: 18-24 69,501 34.2% 69,236 34.0%
Age: 25-34 73,480 36.1% 73,965 36.4% Hazard Ratios and 95% Confidence Intervals for Comparison 1: Continuous or
Age: 35-50 60,421 29.7% 60,201 29.6% Extended vs. Cyclic Combined Oral Contraceptives and VTE (Matched Analysis)
Gender (Female) 203,402 100.0% 203,402 100.0%

History of use: Overall =-omrmmmrommmmm e i_._| 77777777777777777777777777777777777777777777777777 T ; ; ]
Other Study Combined Hormonal Contraceptive 4,241 2.1% 3,740 1.8% 2136 2441 2746 3052
Any Non-study Combined Hormonal Contraceptive 70,521 34.7% 71,700 35.3% e B ) 7|_._+ 77777777777777777777777777777777777777

Recorded history of:

Prior Combined Comorbidity Raw Score 0.1 0.5 0.1 0.5 e e |__._| 777777777777777777777777777777777777777777777777 Cyclic COCs
Cardiac Conditions 832 0.4% 824 0.4% é | |
Cardiovascular and Metabolic Conditions 13,827 6.8% 13,876 6.8% 5 DPO4 -~ I ® | 498 196 53 1
Cerebral Palsy 186 0.1% 62 0.0% é | |
Cystic Fibrosis 35 0.0% 64 0.0% S DPO5 - I \d 1 522 212 55 0
Gynecological Conditions 78,910 38.8% 79,509 39.1% S | |
Hypercoagulable States 87 0.0% 89 00% | § DPOBoeeee I T
Immobility Conditions 1,095 0.5% 1,077 0.5% \ |
Infection Diseases 93 0.0% 98 0.0% B e I
Inflammatory Conditions 5,107 2.5% 4,995 2.5%
Obesity and Overweight 6,099 3.0% 6,025 3.0% D S Iy (bbb
Table 2: Effect Estimates for Typical Antipsychotics and Atypical Antipsychotics by Analysis Type
Incidence
Incidence Rate Difference
Average Rate per Difference in
Person Average Person 1000 Risk per per 1000 Risk per
Number of Years Person Days Years Number of Person 1000 Person 1000 Hazard Ratio Wald
Medical Product New Users at Risk at Risk at Risk Events Years New Users Years New Users (95% CI) P-Value
Unmatched Analysis (Site-adjusted only)
Typical Antipsychotics 45,576 10,125.82 81.15 0.22 25 2.47 0.55
i . . 1.30 0.06 1.75(1.17, 2.63) 0.0067
Atypical Antipsychotics 806,003 338,706.27 153.49 0.42 396 117 0.49
1:1 Matched Unconditional Predefined Analysis; Caliper=0.05
Typical Antipsychotics 45,495 10,113.92 81.20 0.22 25 2.47 0.55
. . . -0.10 -0.62 0.87 (0.54, 1.41) 0.5657
Atypical Antipsychotics 45,489 20,634.52 165.68 0.45 53 2.57 1.17
Predefined Percentile Analysis
Typical Antipsychotics 45,576 10,125.82 81.15 0.22 25 2.47 0.55
i . . 1.30 0.06 1.25(0.83, 1.89) 0.2801
Atypical Antipsychotics 806,003 338,706.27 153.49 0.42 396 1.17 0.49 I
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Self-Controlled Risk Interval Design
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Step 1: Identify the Self-Controlled Cohort

/ Enrollment Assessment \

Most restrictive
[ Exposure Incidence \ requirement governs
total enroliment.

[lnclusion / Exclusion Criteria\

Query Query
Start Exposure End
Initiation
(Day 0)

All require setting a universal enrolilment membership gap parameter.
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Step 2: Follow the Patient and Return Data

Patients that experience events
and contribute time in both
windows are informative to the
test statistic.

[ Outcome Incidence )

[ Risk \[ Comparison\

Window Window
+—=
(g:erty Exposure Query
ar Initiation End
(Day 0)
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Analysis at Sentinel Operations Center

= Case-centered Logistic Regressmn produces Relative Risk

TableBlc.@aseline@haracteristicsfPati i iR ingdMRI)Br ictR i phydMRA)&vithi
Compared2oMRIDAVIRABVithoutE i | 2008 ber30,20168
Characteristic® ContrastdMRIBAMRA Non-Contrast@VIRIBrVIRA
. _ . 5
e wsaped e s/sutper ContrasttMRIBrAMRARBExtremityriNon-Extremityl
Numberfainiquelpatients 1,708,779 100.0% 6,714,901 100.0% 308
Patientharacteristics
Mean(age 49.5 16 47.3 16.7 250
Age:2-17Fears 89,429 5.2% 521,959 7.8%
Age:18-44iyears 527,870 30.9% 2,247,636 33.5% 20
Age:B5-64Fears 794,012 46.5% 2,947,174 43.9%
Age:B5+dears 297,468 17.4% 998,132 14.9% 150
Genderf{Ambiguous) 1 0.0% 1 0.0%
Genderf{Female) 1,030,234 60.3% 3,479,031 51.8% 108
Gender{Male) 678,446 39.7% 3,235,486 48.2%
Genderf{Unknown) 98 0.0% 383 0.0% 5B
RecordedHistoryf: I I I I
PrioriCombinedomorbidity®RawBcore 0.5 1.3 0.1 0.8 0B
Advancediliverisease 9,802 0.6% 4,343 0.1% 02 1R 2B 33 43 57 62 7 8 9 10R1 161 261 3| S5E11 661 761 821 9ZR 0RR 1BR 2ER 3ER 4RR SER 6ER 72 82 9B 8EBORUORA 1E4 20
Allergy 225,542 13.2% 813,083 12.1% . .
ChroniciHeartFailure 45,008 2.6% 91,113 1.4% TimeRoEvent¥alued
CoronaryfrteryBypassBurgery 10,000 0.6% 28,122 0.4% 0.2 0.03
DiabetesMellitus 175,123 10.2% 609,846 9.1% 11 0.04
Hospitalizedintracranial®Bleed 36 0.0% 33 0.0% 0.0
Hyperlipidemia 210,256 12.3% 744,789 11.1% 12 0.04
Hypertension
MajorBurgery Table2:Bummary®fAncidentiMagneticResonance@magingdMRI)DbriMagneticBResonance@Angiographyd MRA)Exposures@ndBeizures@n®heBentinelDistributed®Databaseetweendanuary,2008zndz
Metastaticancer . . . .
PeripherallVasculariseay November30,2016,tbyAMRIBrAVIRAA ocationBndExclusionXriteria
Trat thiikel "
History®fUse: .
AntiarthythmicMedicatiof I Exposure@ohort ' Analysis@ohort ' Number®fEvents .
Sf'tih‘t’_pe"e“ivewedim Number®f  Numberdfindex?  Number®fd Number®findexd Estimatel
uretics
OralntidiabeticiMedicatl Patients Dates Patients Dates RiskWindow  Control@indow (95%XI)
ProtonPumplinhibitors | Contrast@VIRl/MRABExtremity@riNon-Extremity
SSRIBISNRI
Staﬁnsr 1,708,779 1,991,158 316 317 25 292 3.4942.32,5.25)
HealthBervice@tilizationdnter| contrastllllRI/MRAEINon-Extremity
Meanfhumber®fambulatq
Meanmumberdfemerger| 1,210,037 1,445,364 245 246 21 225 3.85[2.46,.03)
Meanmumber®finpatien{ Contrast@VIRI/MRABExtremity
MeanBumber®fhon-acu
Meanmumberdftheran] 507,944 535,838 70 70 4 66 2.3540.86,%.47)
Meanthumberifilled® | ContrastBMIRABEXtremity@®riNon-Extremity
Meanmumber®fgenerics
Mean@umberfiiniaue 57,705 63,919 13 13 3 10 12.6003.47,#5.78)
TAEnetica: o Non-Contrast@MRI/MRABExtremityBriNon-Extremity
ZValueﬂepresents@tanciardliliev 6,714,901 7,955,932 1,150 1,152 87 1,065 335@269,@16)
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Takehome Messages

= Parameterized and semi-automated programs
enable speed, transparency, and reproducibility.

* Generate effect estimates and confidence intervals
quickly.

* Compare to a fully customized protocol, programmed
de novo.

* They do not enable push-button epidemiology.

= Usual limitations of observational data apply.

info@sentinelsystem.org © 2017 Sentinel Operations Center. All



