
Pharmacogenomic-Based Decision-Support to Predict 
Adherence to Medications

Carlton Christian1, Brittany A. Borden2, Keith Danahey2,3, Kiang-Teck J. Yeo2,4,5,6, Xander 
M.R. van Wijk4,5, Mark J. Ratain2,6,7, Peter H. O’Donnell2,6,7

1The University of Chicago, Pritzker School of Medicine, Chicago, IL, USA

2The University of Chicago Center for Personalized Therapeutics, Chicago, IL, USA

3The University of Chicago Center for Research Informatics, Chicago, IL, USA

4The University of Chicago Department of Pathology, Chicago, IL, USA

5UChicago Advanced Technology Clinical Laboratory, Chicago, IL, USA

6The University of Chicago Committee on Clinical Pharmacology and Pharmacogenomics, 
Chicago, IL, USA

7The University of Chicago Department of Medicine, Chicago, IL, USA

Abstract

Poor adherence is associated with worse disease outcomes. Pharmacogenomics provides a possible 

intervention to address adherence. We hypothesized that pharmacogenomic-informed care could 

increase adherence. Patients in a prospective case-control study underwent preemptive 

pharmacogenomic genotyping with results available for provider use at the point-of-care; controls 

(not genotyped) were treated by the same providers. Over 6,000 e-prescriptions for 39 medications 

with actionable pharmacogenomic information were analyzed. Composite adherence, measured by 

modified proportion of days covered (mPDC), was compared between cases/controls and 

genomically-concordant vs genomically-higher-risk medications. Overall, 536 patients were 

included. No difference in mean mPDC was observed due to availability of pharmacogenomic 

guidance. However, case patients prescribed high-risk pharmacogenomic medications were more 

than twice as likely to have low mPDC for these medications compared to genomically-concordant 

prescriptions (odds ratio=2.4 (1.03–5.74), p<0.05). This study is the first to show that composite 

pharmacogenomic information predicts adherence.
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Introduction

Poor adherence to medications has been associated with worsening disease progression, 

death and increased health care costs.1–7 At least a third of all medication-related hospital 

admissions in the United States are due to poor medication adherence, with a resultant cost 

of approximately 100 billion dollars a year.2 Poor adherence has been found to be 

particularly harmful for patients with chronic conditions. Diabetes, hypertension, 

hypercholesterolemia and chronic heart failure are all examples of conditions in which 

higher hospitalization rates were found in patients with low medication adherence.3 Thus, 

the full benefits of effective medications for these chronic diseases have not been realized, as 

approximately fifty percent of such patients do not take their medications as prescribed.6,8 

Multiple randomized controlled trials have shown that past clinical interventions to improve 

adherence have had relatively low success rates, with only marginal improvements in the 

simplification of drug regimens and convenience of care.9,10

There is limited and mixed evidence that pharmacogenomic information may improve 

adherence. Research into pharmacogenomics and its clinical implementation aims to 

increase the efficacy of medications through personalized prescribing based on patient-

specific genetic risk factors. Genetic variation among patients has been shown to have a 

significant impact on risk of efficacy and toxicity for many medications.11–13 The personal 

and interactive nature of pharmacogenomic-informed care may help address key factors that 

lead to poor medication adherence, such as perceived need/efficacy, cost, concerns about 

side effects and limited patient engagement in treatment decisions.14 This fostering of 

confidence and engagement can have a positive impact on medication-taking behavior.14 In 

fact, two studies looking at statin adherence saw improvements in patients provided with 

genetic information of a singular risk variant.15,16 However, there is currently no data on 

how pharmacogenomic information impacts patient adherence spanning multiple medical 

conditions. To increase access and use of personalized patient pharmacogenomic 

information, multiple hospitals have developed electronic medical record-embedded clinical 

decision support (CDS) tools that convey pharmacogenomic information and complement 

physician medication decision making. The University of Chicago’s Genomic Prescribing 

System (GPS) is an example of such a tool that has been used in both inpatient and 

outpatient settings.1,17 This tool1 delivers pharmacogenomic test results at the point-of-care 

(along with accompanying clinical decision support guidance) using a traffic light system 

such that genomically-congruent (favorable) medications are denoted by a green light, 

medications that are considered to be of moderate pharmacogenomic risk are denoted by a 

yellow light, and genomically-incongruent (high-risk) medications are denoted by a red 

light18. The number of medications with actionable pharmacogenomic results and decision 

supports in GPS has grown over time, and is based on those meeting a rigorous evidence 

evaluation standard19,20 along with consideration of and concordance with existing external 
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guidance standards (e.g., Clinical Pharmacogenetics Implementation Consortium, 

PharmGKB, Dutch Pharmacogenetics Working Group)21.

This study aimed to show that the utilization of a healthcare delivery model that incorporates 

information on multiple risk variants to assist physician prescribing offers the potential to 

assess the possible larger impact of pharmacogenomics on medication adherence. We 

hypothesized that providing personalized, genomic-informed care—through the use of a 

pharmacogenomic CDS tool—would significantly increase patient composite adherence 

rates to prescribed medications, as compared with standard outpatient care.

Methods

Participants and Study Design

Patients for this study were identified from a large multi-center outpatient visit dataset 

collected from the already-established 1200 Patients Project (clinicaltrials.gov 

#NCT01280825). The 1200 Patients Project aimed to study the feasibility of incorporating 

pharmacogenomic testing into routine medical care and represented eight different medicine 

primary care and subspecialty clinics from two metropolitan outpatient locations.1 The 

project served as a prospective case-control institutional implementation project in which 

patient pharmacogenomic information was made available to enrolled physicians for clinical 

decision assistance. All enrolled case patients were genotyped according to the 1200 Patients 

Project clinical study protocol1 with use of a broad custom pharmacogenomic panel and a 

separate panel developed in conjunction with Hologic22 CYP2D6 assessment, plus 

ThermoFisher TaqMan copy number assay23. Control patients, who were not genotyped but 

received care from the same enrolled study providers, were concurrently enrolled. These 

cohorts provided populations in which medication adherence could be assessed in the 

contexts of pharmacogenomic-informed versus non-informed (usual) care. The study was 

approved by the Institutional Review Board of the University of Chicago.

Evaluable Encounters and Data Collection

Consented providers were trained on the use of the pharmacogenomic software tool, the 

GPS19 and agreed to have their prescribing decisions tracked/analyzed. GPS presents easily-

decipherable patient-specific pharmacogenomic results using traffic light iconography to 

represent medications that are high-risk (red light), cautionary (yellow light), or favorable 

(green light) based on the patient’s genomics, along with CDS summaries.

Evaluable encounters included all visits in which an enrolled patient saw an enrolled 

provider. Among case patients, inclusion criteria to define an evaluable patient for this 

analysis also required that pharmacogenomic results were available for consideration 

through GPS (i.e., the genotyping results could not be pending) and that the provider 

accessed the GPS for at least one clinic visit for that patient. Click log data detailing 

provider navigations into and within GPS were recorded. These data included login date/

times and alert colors of prescribed drugs at each visit.

Available health records including medication data were obtained for this study from the 

University of Chicago Clinical Research Data Warehouse for enrolled 1200 Patient Project 
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patients between October 1, 2012 and June 1, 2017. This dataset included patient 

demographics and e-prescription records. The e-prescription records detailed the 

medications and dosages prescribed, prescription start and end dates, amounts of 

medications dispensed, number of refills prescribed, prescription instructions, and ordering 

physician e-signatures. Inclusion criteria for this study required patients to have e-

prescription data for at least one of the 39 pharmacogenomically-actionable chronic 

medications available in GPS (Table S1; and Figure 1 for study overview). The process for 

inclusion of specific medications as ‘pharmacogenomically actionable’ and deployed in GPS 

has been extensively previously described19,20, but the incremental implementation of 

certain medications also had a practical purposefulness in that the medications most relevant 

to our initial 1200 Patients Project cohort were prioritized first. This means that some known 

pharmacogenomically actionable medications (e.g., psychiatry medications, transplant 

medications, pediatric oncology medications) were not implemented in GPS at the time of 

the clinical evaluation of the cohort evaluated in this study because those populations were 

not eligible for genotyping. To account for this and further enhance the generalizability of 

our current findings, we have performed additional analyses focused on medications in GPS 

that also have CPIC Level A or B designations (as described below).

Assessment of Medication Adherence

Medication adherence was assessed using e-prescription records and was based on 

proportion of days covered (PDC), or the total number of days covered with medication 

(starting from the e-prescription index date) divided by the total time period measured (in 

days). PDC has been previously utilized extensively as a measure of adherence and has been 

cited as the most commonly applied method for assessing adherence retrospectively using 

electronic medical record data of those with chronic conditions.24–27 PDC provides a more 

conservative estimate of adherence compared to medication possession ratio (MPR), as it 

takes into account oversupply instances where additional prescribing occurs before previous 

prescription supply has run out.28

For our analyses, we used a modified PDC calculation (mPDC):

number of days covered = meds dispensed**
number of times taken daily

mPDCDrug = Σ(number of days covered) + Σ(days covered from previous prescription during gap periods)
last end order time − index start order time

mPDCOverall =
PDCDrug1 + PDCDrug2 + . . . + PDCDrugN

number of drugs

** If the number of medication dispensed was greater than the length of its given e-prescribe 

order and a subsequent prescription for the given medication was e-prescribed, the number 

of medication dispensed was set to the length of the e-prescription order. In periods of time 
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in between e-prescription orders, any medication supplies that were numerically possibly 

remaining from a previous prescription order were included in the mPDC calculation.

Individual patient medication-specific mPDC values were calculated and then averaged in 

order to obtain an overall composite mPDC that described a given patient’s total medication 

adherence for the measured medications.

Statistical Analyses

mPDC were compared between cases and controls, and between patients prescribed 

genomically-concordant (green light) versus genomically-incongruent (yellow/red light, i.e. 

higher risk) medications. mPDC was also assessed prior to the pharmacogenomic 

intervention for case patients and was compared to mPDC after implementation. 

Multivariate logistic regression evaluated the relationship between adherence, 

pharmacogenomic intervention, and genetic risk. Our study’s primary outcome was overall 

composite mPDC for the 39 pharmacogenomically-actionable medications available through 

our institutional implementation program via the GPS. Secondary analyses were conducted 

assessing mPDC for pharmacogenomic medications in GPS that also had existing CPIC 

Level A or B designations (https://cpicpgx.org/genes-drugs/; accessed October 1, 2019).

Patient demographics were reported as means and standard deviations for continuous data 

and percentages for categorical data. Statistical comparisons for continuous variables were 

performed using two-sided t-tests, and comparisons for categorical variables were analyzed 

using Pearson’s Chi-squared or Fisher’s exact test. Variables found to be statistically 

different between the genotyped and control groups or variables that have previously been 

reported to affect medication adherence15,16 were considered for multivariate logistic 

regression models. These covariates included age, gender, race, ethnicity, education 

attainment, and total number of medications. P-values were considered significant if less 

than 0.05. Analyses were performed using RStudio’s software package (Version 0.98.1091, 

RStudio Inc., Boston, MA, USA).

Results

Patient Characteristics

Among the 1553 patients enrolled from the University of Chicago institutional 

pharmacogenomic implementation project known as The 1200 Patients Project 

(clinicaltrials.gov #NCT01280825), 958 (62%) had e-prescription data for at least one of the 

39 pharmacogenomically-actionable medications available in GPS. Of these patients, 703 

(73%) were from the study’s pharmacogenomic-informed cohort (“cases”) and 266 (27%) 

patients were from the non-genotyped cohort (“controls”). The control cohort was 

comprised of patients who, while not preemptively genotyped, were treated by the same 

study providers. These patients with available e-prescription data reflected the composition 

of the overall 1200 Patients Project population (1150 [74%] cases and 403 [26%] controls). 

Since the purpose of this study was to examine the potential influence of delivered 

pharmacogenomic results/decision-supports, the pre-specified study exclusion criteria 

required 422 genotyped patients to be excluded from analysis. This group included a 
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majority who never returned for a second clinic visit (i.e., they were enrolled at a first clinic 

visit but then never sought care at our medical center again), an additional large number 

whose pharmacogenomic results were pending at the time of any subsequent visit(s), and 

patients for whom results were available but whose providers never accessed their GPS 

results during the study period. It is notable that the exclusion of these patients from the 

primary and secondary adherence analyses of this study is justified because most of these 

patients were not longitudinally followed (i.e., most were only seen at one visit and thus 

adherence data over time are unavailable). This resulted in 270 pharmacogenomic-informed 

case patients and 266 non-genotyped control patients for the final analysis (CONSORT 

diagram, Figure 1).

Cases and controls were demographically similar (Table 1). There were no significant 

differences in gender, race, ethnicity, or education level attained. Cases were, on average, 

older than controls (68.8 versus 64.1 years, respectively, p<0.05). Cases were also taking 

slightly more total medications compared to controls (4.6 versus 3.9, respectively, p<0.05), 

but fewer medications with actionable pharmacogenomic information (1.8 versus 2.1, 

respectively, p<0.05).

Medication Adherence Measures

With respect to the primary study endpoint, we found both the pharmacogenomic-informed 

cases and non-genotyped controls had very high overall adherence throughout the study. The 

mean overall mPDCs were 0.88 ± 0.14 and 0.87 ± 0.16, respectively (Figure 2a) (p=NS). 

Further, in order to assess whether patient activation due to pharmacogenomic testing alone 

is a potential confounder, the adherence of case patients prior to the pharmacogenomic 

intervention was compared to that of case patients after genomic results became available. 

Prior to the intervention, mean overall mPDC was 0.86 ± 0.15, which was not statistically 

different from the mean overall mPDC during the study period.

Next, we examined the pharmacogenomic-informed case group based on genetic risk for 39 

medications with pharmacogenomic information available through our institutional GPS. 

Interestingly, patients prescribed genomically-concordant (low genomic risk medications; 

green lights) had a mean overall mPDC of 0.87 ± 0.18. Those prescribed genomically-

cautionary (yellow light) medications had mean overall mPDC values of 0.87 ± 0.18. 

However, patients prescribed genomically-incongruent, high-risk (red light) medications had 

a mean mPDC of 0.83 ± 0.24, a relative decrease in adherence within a clinically relevant 

range4, although this difference did not reach statistical significance (Figure 2b). Prior to the 

pharmacogenomic intervention, mean overall mPDC for prescribed green, yellow, and red 

light medications were 0.87 ± 0.15, 0.86 ± 0.16, and 0.85 ± 0.17, respectively (p=NS).

Additional analyses were conducted to assess adherence to medications with CPIC 

guidelines. Specifically, those medications in GPS with CPIC Level A or B 

recommendations (clopidogrel, esomeprazole, lansoprazole, omeprazole, rabeprazole, 

rosuvastatin, simvastatin, and warfarin) were included for sub-analysis. For these 

medications specifically, the mean overall mPDC for pharmacogenomic-informed cases 

versus non-genotyped controls were 0.85 ± 0.18 and 0.83 ± 0.20, respectively (p=NS). 

However, case patients showed a stepwise decrease in adherence for CPIC A/B medications 
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as genomic risk increased. Patients prescribed genomically-concordant green light 

medications had a mean overall mPDC of 0.90 ± 0.12, compared to 0.83 ± 0.20 for yellow 

light medications and only 0.71 ± 0.17 for genomically-incongruent red light medications 

(p=0.01 for comparison of red versus green; Figure 2c).

Multivariate logistic regression models were used to assess the likelihood of having very low 

adherence, defined as one standard deviation below the cohort mean composite mPDC (“low 

mPDC”). Individuals with low mPDC represent those with the worst cohort-specific 

adherence patterns. The first comparison of low mPDC between pharmacogenomic-

informed cases and control patients again showed that the mere presence of 

pharmacogenomic results did not influence likelihood of adherence (odds ratio [OR]: 0.79, 

p=NS; Figure 3). However, the comparison between genomically-concordant and 

genomically-incongruent medications intriguingly revealed a significant increase in 

likelihood of low mPDC in patients prescribed high-risk (red light) medications. 

Specifically, we found that patients receiving genomically-incongruent, high-risk (red light) 

medications had significantly increased odds of having a low mPDC compared to 

genomically-concordant (green light) medications (OR: 2.43; p<0.05; Figure 4a). While age 

and education level also significantly affected adherence, medications conferring a high 

genomic risk remained an independent predictor of having a low mPDC. Similar results 

(including an even greater magnitude of effect, in the same direction) were obtained when 

only examining the subset of CPIC A/B medications, although these findings did not reach 

statistical significance probably because of the relatively smaller number of patients in this 

analysis (Figure 4b). Overall, these findings suggest that medications that are genomically 

more likely to pose toxicity risk or be ineffectual are indeed less likely to be reliably taken/

refilled by patients, even without apparent specific patient knowledge about genomic risk 

classification.

Discussion

The results of this study provide the first indication that comprehensive pharmacogenomic 

testing with clinical delivery of results could potentially impact the complex problem of poor 

adherence in multi-drug regimens. Patients prescribed pharmacogenomic high-risk 

(genomically-incongruent) medications were more than twice as likely to have low 

adherence compared to those prescribed genomically-concordant medications. Bolstering 

the credibility of our results, in multivariate analyses we found that age and education level

—known variables identified by prior studies15,16—also affected adherence, however 

genomic high risk (i.e. red light results) remained as an independent predictor in our study. 

Similar results were obtained when limiting analyses to medications with CPIC guidance, 

enhancing the generalizability and robustness of our findings. These data justify the future 

prospective examination of whether preemptive pharmacogenomic testing with the ability to 

predict high-risk (genomically-incongruent) medications may prevent poor adherence.

Prior literature has provided limited and mixed evidence as to whether adherence might be 

influenced by the clinical use of pharmacogenomic results. Some studies have demonstrated 

positive effects (increased adherence using pharmacogenomics).15,16 These studies, while 

encouraging, were focused solely on one medication class (statins) for a single medical 
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condition. Another study was unable to demonstrate the same impact with statins29 and a 

separate study failed to suggest an increase in adherence in another treatment area (nicotine 

replacement therapy30), although both of these investigations were limited by very small 

sample sizes. In related work, our group previously showed that use of pharmacogenomic 

results during prescribing significantly increased patient recall of physician medication 

recommendations, a potential intermediate step towards increasing adherence with a 

prescribed regimen.31 This idea is concordant with the prior survey-based findings of Olson 

et al., who found in a large Mayo Clinic population that patients with imperfect drug 

adherence were highly inclined to report being more likely to use a medication as prescribed 

if pharmacogenomic information was used during medication selection.32 While these data 

(and ours) are encouraging, it remains possible that pharmacogenomic testing itself may be a 

total patient ‘activator’ (i.e., inducing behavior change irrespective of the genotypic 

findings), so future follow-on studies need to account for this important variable (ideally in a 

randomized way).

Previous research focused on pharmacogenomic effects on adherence for a single medication 

also does not reflect an accurate depiction of a typical patient’s medical regimen, and 

adherence is likely to be related in complex ways to polypharmacy.33,34 A 2002 U.S. survey 

revealed that about 25% of the overall population takes five or more medications per week.35 

Our study provides the first attempt at assessing the impact of pharmacogenomics on 

composite adherence, integrating comprehensive genomic results for multiple medications 

simultaneously. We thought it important to incorporate multiple medications into our 

analysis, as it more fully characterizes the potential impact pharmacogenomics has on 

overall medication adherence for multi-drug regimens. Nevertheless, we found that the mere 

presence of pharmacogenomic results does not itself impact adherence. This is perhaps not 

surprising since providers preferentially react to1 – and will communicate to patients31 – 

only those pharmacogenomic results that are actionable (i.e., those that necessitate a possible 

regimen alteration). In line with this, our results importantly indicated that the patients most 

likely to be impacted and benefitted are those being prescribed genomically-incongruent 

(high risk) medications. In the absence of prior knowledge of genomic congruity, and 

presumably by trial (and error), patients seem to be less adherent to medications that are 

more likely to pose a toxicity risk or be ineffectual.

This study had limitations. Both the pharmacogenomic-informed cases and non-genotyped 

controls had overall mean mPDC values that were well above expected national values based 

on previous studies in the outpatient setting15,16. This could mean that our use of the 

modified PDC as an adherence measure might have over-estimated actual adherence, 

although we used the PDC because it is inherently more conservative and we took several 

steps to limit over-inflation of mPDC values when evaluating e-prescribing and refill 

patterns. It is more likely that our study population—derived from a relatively healthy, 

relatively highly-educated outpatient cohort of participants who had agreed to be part of a 

larger institutional precision medicine effort—were generally more adherent than typical 

patients, which may limit the generalizability of our findings. Despite this, and worthy of 

consideration on its own, the very high baseline adherence levels for our overall study 

population likely decreased our ability to detect differences that might have resulted from 

our primary intervention (point-of-care pharmacogenomic results/decision support 
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availability). This potentially means that future studies may be able to identify additional 

impacts for pharmacogenomic availability in other patient groups that are less inherently 

adherent. Further, we acknowledge that it is unknown whether the patients actually took the 

prescribed medications or whether patients were prescribed additional medications (outside 

of our e-prescribing records, or from outside physicians) not captured in our analysis. It 

could also be the case that extraneous factors, including but not limited to route of refill, 

drug class, disease state, and insurance coverage, may have influenced mPDC, although it 

seems unlikely that any of these variables would correlate with pharmacogenomic genotype.

In conclusion, we found that pharmacogenomic congruency predicts medication adherence 

in patients receiving multiple medication prescriptions for common conditions. Although 

most previous clinical interventions to improve adherence (focused on simplification of 

regimens and convenience of care) have been unsuccessful at providing lasting impact, our 

results suggest that a focus on a personalized approach that allows potential avoidance of 

high risk medications may allow pharmacogenomic-informed care to have a different 

impact. Whether this will be true deserves prospective evaluation to understand whether 

knowledge of pharmacogenomics via preemptive testing can positively and meaningfully 

influence adherence for composite prescribing.
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Study Highlights

WHAT IS THE CURRENT KNOWLEDGE ON THE TOPIC?

Poor medication adherence is associated with worse health outcomes and increased 

healthcare costs. Pharmacogenomics provides a potential tool to combat poor adherence 

as it can address key contributing factors such as perceived medication efficacy and 

patient engagement.

WHAT QUESTION DID THIS STUDY ADDRESS?

Previous attempts to characterize the potential impact of pharmacogenomics on 

adherence have focused on individual medications rather than comprehensive 

pharmacogenomic testing with broad result availability and clinical decision support. We 

hypothesized that pharmacogenomic-informed care—through use of a point-of-care 

pharmacogenomic clinical decision support (CDS) tool—would significantly increase 

composite patient adherence rates to prescribed medications, as compared to standard 

outpatient care.

WHAT THIS STUDY ADDS TO OUR KNOWLEDGE?

Patient groups receiving pharmacogenomic-informed care and non-genotyped controls in 

this study both had high overall baseline adherence, with no detectable difference based 

on use of the pharmacogenomic CDS tool. However, patients prescribed genomically 

high-risk (incongruent) medications were more than twice as likely to have low 

adherence compared to those prescribed genomically-concordant medications.

HOW THIS MIGHT CHANGE CLINICAL PHARMACOLOGY OR 
TRANSLATIONAL SCIENCE?

This study is the first to show that pharmacogenomics impacts composite adherence. The 

ability to predict high-risk (genomically-incongruent) medications using preemptive 

pharmacogenomic testing warrants prospective study as a means to prevent poor 

adherence.
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Figure 1: CONSORT Diagram Showing Patient Inclusion into the Study.
E-Prescription data were obtained for all patients enrolled in the 1200 Patients Project1. 

Patients without e-prescriptions for at least one of the 39 pharmacogenomic actionable 

medications were excluded. Genotyped cases were further excluded if their physician never 

accessed their pharmacogenomic information. *As part of the 1200 Patients project, 

providers were not required to access patient pharmacogenomic results at clinic visits.
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Figure 2: Adherence Comparisons between Genotyped Cases and Non-Genotyped Controls.
Adherence was defined as the mean composite modified proportion of days covered (mPDC) 

for all evaluable medications. (a) Comparisons were made between pharmacogenomic 

informed case patients (N = 270) and non-genotyped control patients (N = 266) using all 

medications reported within GPS for which e-prescriptions were written. (b) Comparisons 

were made between cases that were prescribed genomically-concordant (green light), 

cautionary (yellow light), and genomically-incongruent, high-risk (red light) medications, 

using all medications reported within GPS. (c) Comparisons were made between cases that 

were prescribed genomically-concordant (green light), cautionary (yellow light), and 

genomically-incongruent, high-risk (red light) medications, using all medications reported 

within GPS that have CPIC A or CPIC B designations. GPS = Genomic Prescribing System; 

CPIC = Clinical Pharmacogenetics Implementation Consortium.
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Figure 3: Multivariate Logistic Regression for Likelihood of Low Adherence Based on 
Pharmacogenomic-Guided vs Usual Care Prescribing.
Forest plot showing variables evaluated as possible predictors of likelihood of low adherence 

(modified proportion of days covered (mPDC) < one standard deviation below the composite 

mean cohort mPDC). A total of 45 patients met the low adherence threshold. Patients 

receiving pharmacogenomic-informed prescriptions were less likely to be less adherent, 

although the difference was not statistically significant compared to non-genotyped patients.
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Figure 4: Multivariate Logistic Regression for Likelihood of Low Adherence in Patients Taking 
Genomically-Incongruent (High Risk; Red Light) Medications vs Genomically-Concordant 
Medications (Green Light).
Forest plot showing variables evaluated as possible predictors of likelihood of low adherence 

(modified proportion of days covered (mPDC) < one standard deviation below the composite 

mean cohort mPDC). A total of 33 patients met the low adherence threshold. (a) 
Multivariate analysis including all 39 GPS medications. (b) Multivariate analysis focused on 

CPIC A/B medications only. In both analyses, patients who were prescribed medications 

that were genomically-incongruent (high risk; red lights) were more likely to have low 

adherence to those prescriptions compared to prescriptions for genomically-concordant 

(green light) medications.
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