Atorvastatin efficacy in a large population-based Biobank cohort
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ABSTRACT Diagram of All Statin Use by Subject RESULTS
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Large retrospective association studies are being conducted to identify genetic determinants of statin efficacy. In order to accurately place the impact of genetic variability into Statin 1 Cllnlc al Llpld D ata and AtOrVaStatln EXpO Sure The initial test set included 66 (695%) elderly women and 29 (305%) elderly men.

context alongside clinical covariates (e.g., age, gender, co-morbidity, and concomitant medication), these studies need to be conducted in population-based cohorts. . Equivalents : : . .. . . . .
The Marshfield Clinic Personalized Medicine Research Project (PMRP) includes the largest population-based DNA Biobank in the United States. We have previously constructed | - 0 Eleeg::z?;czdgg% e(-)l-(;rslce:h?)n ylelded a fotal of 993,633 medication records, covering a fime pe”Od from Apr|| 1994 through

an electronic phenotyping strategy for statin efficacy, using free text clinical documents housed within the PMRP database. This strategy is based upon the application of natural (R = R R SO R e RO S <) 78 e e
language processing software, and it has been validated using the electronic medical records from a test set of 100 elderly subjects participating in the PMRP. We now report N o _ One represen a 1 v e Su ] eC The median number of medication events per sub]ect was 9646

the application of this phenotyping strategy to the entire PMRP, to construct dose response relationships for all database participants exposed to atorvastatin. = — 24

The PMRP database currently contains electronic medical records for more than 19,000 participants. Our validated electronic phenotyping strategy identified 3801 unique Examp|e B ( O 0 Thirty four test SUbieCtS (358%) were found to have at least one electronic statin event within their record.

PMRP participants with prior exposure to atorvastatin. Within this nested cohort, 2225 subjects had both a validated pretreatment lipid panel and at least one additional lipid
panel on drug. Prior to collating exposure data with clinical lipid data, the data were filtered and limited to only those text events containing an atorvastatin dose. Additional

programming was needed to adjust the final dose in situations where patients had split tablets into halves (in an effort to reduce the cost of this medication). The data were then e © 00 Comparison of electronic vs. manual data yielded a sensifivity of 100% specificity of 96% positive predic’rive value (PPV) of
merged to yield dose response relationships. Mean changes in LDL cholesterol were -41.6 mg/dl at 5 mg (S.D.=26.9; n=1064), -51.3 mg/dl at 10 mg (S.D.=29.8, n=1490), ' ‘

59.1 mg/dl at 20 mg (5.D.=32.8, n=580), and -66.9 mg/dl at 40 mg (5.D.=36.7, n=166). | e 87% and overall agreement of 97% (Figure 1).

The atorvastatin dose response relationships generated in this study can be used to derive curve fit parameters representing potency (e.g., ED, ) and efficacy (e.g., E__). When the elec’rronically extracted data were restricted to only those events containing @ dose within the flonking text, PPV
Parameters such as these should serve as high quality phenotypes for large scale pharmacogenetic association studies in population-based cohorts. D PN P ‘ ‘ ‘ ‘ ‘ ‘ ‘ increased to 95%.
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Example A SER—OBEERO6-0-0——BEBOC-6—6-SEBENEEs-—6—6—6—00 O Electronic data extraction was able to quantity use of concomitant medications (Table 2).

Example D

E E E Exposure data can also be expressed in terms of cumulative dosing units (Figure 1, right column) by adjusting the data according
| | | to previously published statin potency ratios.

Total cholesterol To correlate atorvastatin exposure with outcome, clinical lipid panels were extracted electronically for each of the 26 test subjects
| | with confirmed exposure to atorvastatin (Figure 2).

Application of the algorithm identified 3801 unique PMRP participants with exposure to atorvastatin (Figure 3). Mean changes in
LDL cholesterol were as follows:

-41.6 mg/dl at 5 mg (S.D.=26.9; n=1064)

BACKGROUND ; g
; E -51.3 mg/dl at 10 mg (S.D.=29.8, n=1490)

Atorvastatin is the most commonly prescribed HMG CoA Reductase Inhibitor.

To begin characterizing genetic determinants of atorvastatin efficacy, we identified a nested cohort of subjects exposed to
atorvastatin within a large population-based DNA Biobank. 60 O GO0 O

-59.1 mg/dl at 20 mg (S.D.=32.8, n=580)
-66.9 mg/dl at 40 mg (S.D.=36.7, n=166)

The magnitude of the dose-dependent changes in LDL cholesterol observed in this cohort matches previous reports of atorvastatin

efficacy [Nawrocki et al, 1995; Cilla et al, 1996].
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The Marshfield Clinic Personalized Medicine Research Project (PMRP) is currently the largest population-based DNA biobank in
the United States [Kaiser, 2002; McCarty et al, 2005].

More than 19,000 Central Wisconsin residents have opted to participate in the PMRP. e e DL Chqleste I’O§|
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Atorvastatin is considered both safe and efficacious. BEREEE— O | |
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The electronic medical record linked to the PMRP database provides access to over 45 million free-text electronic clinical

documents dating back to 1988 [McCarty et al, 2005].

We have previously applied natural language processing (NLP) software to these freetext documents, to reconstruct a complete
drug exposure history for each participant in the PMRP [Sirohi and Peissig, 2005].

We now report the construction of atorvastatin dose response curves for a nested cohort of PMRP participants exposed to Example C
atorvastatin during the course of their routine clinical care.

CONCLUSIONS
HDL cholesterol Natural language processing (NLP) software produces accurate drug use histories for subjects exposed to statin drugs.
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Statin drug use histories produced by NLP can be manipulated electronically to produce accurate dose response relationships.

These dose response relationships therefore represent meaningful phenotypes for association studies involving drug efficacy.

| These dose response relationships trend in the direction anticipated clinically (i.e., dose-dependent decrease in LDL-cholesterol).

Strategies such as these will position biobanks to conduct pharmacogenetic studies on an unprecedented scale [Wilke et al, 2005].

METHODS

The current study received prior approval from the Marshfield Clinic Institutional Review Board.
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The study was conducted in accordance with the basic principles of the Declaration of Helsinki. Service Date

The design represents a retrospective observational cohort study. .
Documents related to a test set of 100 elderly study subjects were reviewed both manually and electronically. : : : : : : : : REFERENCES

Manual abstraction was conducted by a licensed practicing physician.
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