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GeneSight® Psychotropic is a pharmacogenomic test that analyzes clinically important genetic 

variations that may affect a patient’s response to psychiatric medications. The test informs clinicians 

about which medications may require dose adjustments, may be less likely to work, or may have an 

increased risk of side effects based on a patient’s genetic makeup. GeneSight uses a combinatorial 

pharmacogenomic approach, which analyzes and weighs multiple genomic variants in combination to 

provide comprehensive, individualized medication recommendations for each patient. GeneSight has 

been extensively evaluated in patients with depression who have failed at least one medication, and has 

been shown to:

 
 Improve remission by 50%1*

 Improve response to treatment by 30%1*

 Support medication selection, reducing gene-drug interactions1,2

 Reduce healthcare costs by more than $3,400 (p=0.960) per patient tested3

One in six Americans develop Major Depressive Disorder (MDD) in their lifetime.4 Medications serve as 
the primary course of care for this condition; yet, fewer than half of all depressed patients respond well 
to their first prescription.5,6 This high failure rate is compounded by the fact that six weeks are typically 
necessary to observe the effectiveness of MDD medications, a timeline aggravated by the common 
approach of starting patients on low doses and making gradual increases in order to avoid significant side 
effects. Patients also become less responsive and less adherent with each subsequent medication, and 
the likelihood of an adverse event increases.6 This inefficient trial-and-error approach results in patients 
suffering through successive medication trials and a surge in depression-related medical expenditures 
and pharmaceutical costs with each treatment attempt.

EXECUTIVE SUMMARY

Introduction

Figure 1: Remission rates worsen over time with the current trial-and-error approach
as demonstrated by STAR*D, a real-world clinical trial for depression

Data source – Rush AJ, et al. Am J Psychiatry 2006; 163:1905-17

Tolerance & Remission Rates in the STAR*D Trial

*Percentages represent relative improvement
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GeneSight analyzes genes involved in pharmacokinetics and pharmacodynamics to weigh their 
combined influence on patient response to psychotropic medications. This combinatorial approach has 
been evaluated in multiple clinical studies, and GeneSight is the only psychiatric pharmacogenomic 
test backed by such extensive research. GeneSight supports prescribing clinicians by placing each 
medication into one of three color-coded categories: “Use as Directed” in green, “Moderate Gene-Drug 
Interaction” in yellow, or “Significant Gene-Drug Interaction” in red. Selecting medications with no or 
moderate gene-drug interactions for each patient improves outcomes1,2 and reduces the risk of adverse 
events.1

Most neuropsychiatric medications are processed through multiple metabolic pathways, each of 
which may be influenced by genomic variation. Taking this into consideration, GeneSight measures 
multiple genomic variants for each patient and weighs them in combination — rather than one at a time 
— to provide comprehensive, genetically-driven recommendations for each medication. Integrated 
combinatorial analysis is superior to the analysis of any one gene in isolation or panel of individual 
genes.7,8

GeneSight is intended to support medication selection for patients with MDD who have experienced an 
inadequate response (lack of clinical improvement or intolerable side-effects) to at least 1 psychotropic 
treatment.

GeneSight

Intended Use Population
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ANALYTICAL VALIDITY

CLINICAL VALIDITY

GeneSight has robust analytical performance across all tested genes, demonstrating high rates of 

accuracy, precision, repeatability, and reproducibility across multiple platforms.9 Overall, the accuracy 

of genotype results produced by this combinatorial pharmacogenomic test was 99.8%. Further, the 

GeneSight laboratory confirms the initial and continued accuracy of its test through three processes: 

initial assay validation, semi-annual external and internal proficiency testing, and New York State 

Department of Health test approval.

An important measure of clinical validity for pharmacogenomic testing is the ability to predict 

medication blood levels, which shows altered metabolism. Historically, individual genes and their 

specific impact on metabolic activity have been the focus. However, we now know that most 

medications are metabolized by multiple metabolic pathways. Shelton et al. (n=191) showed that 

analyzing multiple genes and their combined influence on metabolic activity, as is done on the 

GeneSight test, predicts citalopram blood levels in patients with MDD better than historical single-

gene analysis.38 GeneSight factors in the combined impact of genetic variations in multiple genes, 

predicting medication blood levels more accurately than single-gene testing. As such, the combinatorial 

approach used by GeneSight identified more patients who could benefit from clinically actionable 

recommendations in contrast to single-gene testing.

In addition, GeneSight accurately predicted patient outcomes based on gene-drug interactions, as 

demonstrated by the strong association between the patients’ color-coded groupings and clinical 

outcomes. In a pooled analysis of treatment-as-usual (TAU) subjects in three clinical studies, those 

subjects who entered the studies on red-category medications showed 61.5% less improvement in 

depressive symptoms over 8-10 weeks compared with those prescribed yellow- or green-category 

medications.8 In contrast to GeneSight results, single-gene analyses predominantly failed to accurately 

predict patient outcomes.7,8

STUDY KEY FINDING

Jablonski MR, et al. Analytical validation of a 
psychiatric pharmacogenomic test. Per Med 2018; 
15(3):189-97.

Demonstrates combinatorial pharmacogenomics 
test is robust and reproducible, making it suitable 
for clinical use.

https://doi.org/10.2217/pme-2017-0094
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STUDY

Altar CA, et al. Clinical validity: combinatorial 
pharmacogenomics predicts antidepressant 
responses and healthcare utilizations better than 
single-gene phenotypes. Pharmacogenomics J 
2015; 15:443-51.

Shelton RC, et al. Combinatorial pharmacogenomic 
algorithm is predictive of citalopram and 
escitalopram metabolism in patients with major 
depressive disorder. Psychiatry Research, available 
online 17 May 2020, https://doi.org/10.1016/j.
psychres.2020.113017. 

Combinatorial pharmacogenomic (CPGx®) 
GeneSight method predicts patient outcomes 
better than traditional, single-gene analysis.

Analyzing multiple genes and their combined 
influence on metabolic activity, as is done on the 
GeneSight test, predicts citalopram blood levels 
in patients with MDD better than historical single-
gene analysis.

STUDY KEY FINDING

Figure 2: GeneSight better predictor of patient outcomes

Data source – Altar CA, et al. Pharmacogenomics J 2015; 15:443-51.

https://www.nature.com/articles/tpj201485
https://www.sciencedirect.com/science/article/pii/S016517811932462X
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CLINICAL UTILITY
Multiple peer-reviewed publications have evaluated  the clinical utility of GeneSight-supported 

therapy.1,2,10-13,15,16 The studies evaluate key endpoints using the 17-item Hamilton Depression Rating Scale* 

(HAM-D17) to objectively measure meaningful outcomes in MDD: symptom improvement (change in 

HAM-D17 score, based on group average), response (HAM-D17 score reduction ≥50%), and remission 

(HAM-D17 score ≤7).

“Genomics Used to Improve DEpression Decisions” (GUIDED) is the largest, patient- and rater-blinded 

randomized controlled trial of pharmacogenomics in mental health with 1,167 patients and 60 study 

sites, including many of the nation’s leading academic institutions.1 GUIDED provides level 1 evidence 

showing that compared to TAU at 8 weeks, patients with MDD who have failed at least 1 medication and 

who were in the GeneSight group had improvements in symptoms (p=0.107), response (p=0.013), and 

remission (p=0.007). Patient outcomes continued to progress in the GeneSight cohort through week 24, 

demonstrating the long-term durability of the results.

Greden et al. also reported on patients who entered GUIDED on medications with significant gene-drug 

interactions, or red-category medications. Symptoms (p=0.002), response (p=0.036), and remission (p=0.007) 

were significantly improved in patients who were switched from medications with significant gene-drug 

interactions (red category) to medications with moderate or no gene-drug interactions (yellow or green 

category) by week 8.1

Forester et al. analyzed GUIDED data in a post hoc analysis specifically focusing on patients 65 years and 

older (n=206).39 This analysis showed that among older adults with depression, those in the GeneSight 

cohort had improved outcomes compared to TAU. At week 8, symptom improvement was not significantly 

different in the GeneSight cohort than in the TAU cohort (Δ = 8.1%, t=1.64, df=187; p=0.102); however, the 

GeneSight cohort showed significantly improved response (Δ = 13.6%, t=2.16, df=187; p = 0.032) and remission 

(Δ = 12.7%, t=2.49, df=189; p=0.014) rates compared to TAU. By week 8, more than twice as many patients in 

the GeneSight cohort than in TAU were on medications predicted to have no gene-drug interactions (χχ2 = 

19.3, df=2; p<0.001).

A subsequent post hoc analysis by Thase et al. assessed outcomes for patients who entered the GUIDED 

study on medications with predicted gene-drug interactions (red and yellow category) and compared the 

GeneSight cohort to the TAU group.2 This study measured clinical utility more directly than any previously 

published study, by identifying the individuals who carry genetic variants causing gene-drug interactions 

with a current medication. Symptoms (27.1% vs 22.1%, p=0.029), response (27.0% vs 19.0%, p=0.008), and 

remission (18.2% vs 10.7%, p=0.003) were significantly improved in the GeneSight cohort compared to TAU. 

Further, for patients who had their medications switched from baseline to week 8, those in the GeneSight 

*The Hamilton Depression Rating Scale (HAM-D) determines a patient’s level of depression before, during, and after treatment. Since 
its development in 1960, the scale has been widely used in clinical practice and has become a standard in pharmaceutical trials.
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arm experienced significantly improved symptoms (30% vs 22.3%, p=0.011), response (29.8% vs 19.4%, p=0.011), 

and remission (20.3% vs 11.1%, p=0.008) compared to TAU. Medication switches were defined as the clinician 

stopping at least 1 medication and adding at least 1 different medication. Those in the GeneSight arm 

experienced significantly improved symptoms (30% vs 22.3%, p=0.011), response (29.8% vs 19.4%, p=0.011), and 

remission (20.3% vs 11.1%, p=0.008) compared to TAU.

Previous research has suggested that the 6-item Hamilton Depression Rating Scale (HAM-D6) is more 

sensitive than HAM-D17 at detecting differences between antidepressants and placebo.14  The 6-item 

HAM-D6 score represents a subset of HAM-D17 questions that have been shown to be more directly 

linked to depression. The HAM-D6 omits symptoms like insomnia and weight loss that could be related to 

something other than MDD. A post hoc analysis of GUIDED conducted by Dunlop et al. demonstrated that 

HAM-D6 had improved outcomes when comparing two active MDD treatment arms, as within the GUIDED 

trial.15 The key finding was that the HAM-D6 scale identified statistically significant improvements between 

the GeneSight group and the TAU group for all three clinical endpoints – symptoms (Δ=4.4%, p=0.023), 

response (Δ=7.0%, p=0.004), and remission (Δ=4.6%, p=0.031) – at week 8. This was not true for HAM-D17, which 

failed to detect a significant benefit over TAU for symptom improvement. In addition, when comparing the 

GeneSight arm to the TAU arm, a subset of patients who at baseline were taking medications predicted to 

have gene-drug interactions (yellow and red categories) also improved by week 8 in symptoms (Δ=7.3%, 

p=0.004), response (Δ=10.0%, p=0.001), and remission (Δ=7.9%, p=0.005). The study concluded that future 

biomarker-guided trials comparing active treatment arms may benefit from using the HAM-D6 scale.

Figure 3: Outcome measures in GUIDED study using HAM-D17

*Percentages represent relative improvement
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Figure 4: Patients who received the GeneSight test had significantly improved clinical outcomes by week 8 (HAM-D6)

Figure 5: Primary care uses GeneSight appropriately as demonstrated in IMPACT study

*Percentages represent relative improvement

“Individualized Medicine: Pharmacogenetics Assessment and Clinical Treatment” (IMPACT) is a naturalistic, 

one-arm study with 1,871 patients that compared outcomes in patients who were treated for moderate-

to-severe depression who were treated using GeneSight by either primary care providers (PCPs) or 

psychiatrists.16 All analyses were adjusted for patient depression severity (i.e., BDI score*) and number of 

medications. Patients treated by PCPs had significantly greater improvement in symptoms (32% vs 25%, 

p<0.01), response (30% vs 22%, p<0.01), and remission (20% vs 12%, p<0.01) from baseline to visit 2 compared to 

patients treated by psychiatrists. This shows that use of GeneSight is as effective or even more effective when 

ordered by a PCP instead of a psychiatrist.

*The Beck Depression Inventory (BDI) score is a self-reported indicator of depression severity that monitors change over time.
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Three earlier two-armed prospective studies independently demonstrated improvement in patient 

outcomes.10-12 These prospective studies assessed changes in clinical scores between patients whose 

treatment was supported by GeneSight results versus TAU. Patients with GeneSight-informed care 

saw improved patient depression scores and higher physician confidence10 with treatment decisions. 

Recently, these three studies10-12 joined GUIDED1 in a meta-analysis by Brown et al.17 to evaluate whether 

a pharmacogenomic intervention can improve patient outcomes when compared to treatment as usual. 

With 1,556 patients, the GeneSight cohort had better results in every category over the control group: 

symptom improvement (Δ=10.08%, p=0.019), response (RR=1.40, p<0.001), and remission (RR=1.49, p=0.001). 

Many societies consider meta-analyses very important and often regard them as the strongest level of 

evidence upon which to guide practice decisions.18-22

Figure 6. GeneSight arm had 10% improvement in symptoms over TAU

Meta-analysis of GeneSight vs TAU studies

STUDY NAME STUDY TYPE KEY FINDINGS

Brown LC, et al. 
Pharmacogenomics 
202017

(n=1,556)

Meta-analysis This meta-analysis combined four two-arm studies to evaluate 
whether a pharmacogenomic intervention improved patient 
outcomes. With 1,556 patients, the study showed statistically 
significant results in all evaluated outcomes. Despite both arms 
actively taking medication for MDD, the GeneSight cohort still had 
better results in every category over the TAU group. 

• Symptom improvement Δ=10.08%, 95% CI=1.67-18.50, p=0.019; 
• Response RR=1.40, 95% CI=1.17-1.67, p<0.001;
• Remission RR=1.49, 95% CI=1.17-1.89, p=0.001.

https://www.futuremedicine.com/doi/full/10.2217/pgs-2019-0157


11
myriad.com

Greden JF, Journal 
of Psychiatric 
Research 20191

(GUIDED)
(n=1,167)

Dunlop BW, et al. 
BMC Psychiatry 
201915

(n=1,298)

Thase ME, et al.  
J Clin Psychiatry
20192 
(n=787)

Forester BP, et 
al. Combinatorial 
pharmacogenomic 
testing improves 
outcomes for 
older adults 
with depression. 
Accepted for 
publication by the 
American Journal of 
Geriatric Psychiatry, 
May 2020.

Prospective, 
patient- and 
rater-blinded, 
randomized 
controlled trial 
(RCT)

Post hoc analysis  
of GUIDED

Post hoc analysis
of GUIDED

Post hoc analysis
of GUIDED

GeneSight cohort performed better in symptom improvement, 
response, and remission relative to the TAU arm, with response 
and remission being statistically significant. This is the first time a 
technology has demonstrated improvement in outcomes relative to 
an active drug arm for depression.

A subanalysis was performed of patients in both study arms taking 
≥1 red-category (incongruent) medication(s) prior to any changes 
at baseline. Patients who were switched to green- or yellow-
category (congruent) medications were compared to patients who 
remained on or added additional incongruent medication(s) by week 
8, showing that patients on congruent medications experienced 
greater symptom improvement (p=0.0018), response (p=0.0364), and 
remission (p=0.0067). 

Assessed outcomes for patients who entered GUIDED study on 
medications with any predicted gene-drug interactions (yellow 
and red category) and compared GeneSight cohort to TAU group. 
Symptoms (p=0.029), response (p=0.008), and remission (p=0.003) 
were significantly improved in the GeneSight cohort.

For patients who had their medications switched from baseline to week 
8, those in the GeneSight arm experienced a significant improvement 
in symptoms (30% vs 22.3%, p=0.011), response (29.8% vs 19.4%, p=0.011), 
and remission (20.3% vs 11.1%, p=0.008) compared to TAU. 

Among older adults with depression, those in the GeneSight cohort 
had improved outcomes compared to TAU, with response and 
remission being statistically significant.

Demonstrated that 6-item Hamilton Depression Rating Scale 
(HAM-D6) had improved outcomes when comparing two active 
MDD treatment arms, as within the GUIDED trial. Symptoms (Δ=4.4%, 
p=0.023), response (Δ=7.0%, p=0.004), and remission (Δ=4.6%, p=0.031) 
were significantly improved when comparing the GeneSight cohort 
to the TAU group using the HAM-D6 rating scale. Symptoms (Δ=7.3%, 
p=0.004), response (Δ=10.0%, p=0.001), and remission (Δ=7.9%, 
p=0.005) also significantly improved in the subset of patients 
taking medications with gene-drug interactions at baseline when 
comparing the GeneSight and TAU arms at week 8 using HAM-D6.

STUDY NAME STUDY TYPE KEY FINDINGS

https://www.sciencedirect.com/science/article/pii/S0022395618310069
https://www.psychiatrist.com/JCP/article/Pages/2019/v80/19m12910.aspx
https://link.springer.com/article/10.1186/s12888-019-2410-2
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Hall-Flavin DK, 
Pharmacogenet 
Genomics 201310

(La Crosse)
(n=165)

Hall-Flavin DK, Transl 
Psychiatry 201211

(Hamm)
(n=44)

Prospective
2-armed cohort

Prospective
2-armed cohort

Greater reduction in depression scores from baseline to week 8 visit 
observed in GeneSight arm vs TAU: QIDS-C16 (p<0.0001), HAM-D17 
(p<0.0001), and PHQ-9 (p<0.0001). (The Patient Health Questionnaire 
known as the PHQ-9 is a brief self-reported tool for screening, 
diagnosing, monitoring, and measuring the severity of depression.)

In GeneSight arm vs TAU arm at 8 weeks: QIDS-C16 remission rates 
were higher (p=0.03) and response rates were higher (HAMD-17, 
p=0.03; QIDS-C16, p=0.005; PHQ-9, p=0.01). 

Participants in TAU group who at baseline were prescribed red-
category medication experienced the least improvement compared 
with other TAU participants (HAM-D17, p=0.007).

GeneSight subjects achieved greater reduction in depressive 
symptoms between baseline and week 8 visit compared to TAU 
subjects (p=0.0024) based on QIDS-C16 (16-item clinician-reported 
version of the Quick Inventory of Depressive Symptomatology rating 
scale).

Winner JG, Discov 
Med 201312

(Pine Rest)
(n=49)

Prospective, 
patient- and 
rater-blinded, 
randomized 
controlled trial 
(RCT)

Pilot study for the larger GUIDED study.

Although not necessarily significant in all endpoints, when the 
GeneSight arm was compared to the TAU arm, remission rates more 
than doubled (20.0% vs 8.3%; OR=2.75; 95% CI:0.48-15.80), response 
rates were 73% higher (36.0% vs 20.8%; OR=2.14; 95% CI:0.59-7.69), 
and mean percent improvement in depressive symptoms was 
higher (30.8% vs 20.7%; p=0.28).

TAU subjects taking red-category medications at baseline had 
almost no improvement (0.8%) in depressive symptoms at week 
10 vs the 33.1% improvement (p=0.06) in GeneSight subjects who 
started on a red-category medication and the 26.4% improvement in 
GeneSight cohort overall (p=0.08).

STUDY NAME STUDY TYPE KEY FINDINGS

Patients with moderate to severe depression who received the 
GeneSight test experienced a significant reduction in depressive 
symptoms after 8-12 weeks.  

•  Symptom reduction (27.9%) was consistent with GUIDED, wherein 
there was a 27.2% improvement in symptoms1

•  Although this study did not include a control arm, rates of 
response and remission were also similar to the intervention arm 
of GUIDED1

Patients treated by primary care physicians compared to 
psychiatrists exhibited improvement in symptoms (31.7% vs 24.9%, 
p<0.01), higher response rates (30.1% vs 22.3%, p<0.01), and greater 
remission (19.5% vs 12.0%, p<0.01).

Tanner JA, Journal 
of Psychiatric 
Research 201816

(IMPACT)
(n=1,871)

Naturalistic, 
one-arm study

https://f1000.com/prime/718116166
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3565829/
http://www.discoverymedicine.com/Joel-G-Winner/2013/11/08/a-prospective-randomized-double-blind-study-assessing-the-clinical-impact-of-integrated-pharmacogenomic-testing-for-major-depressive-disorder/
https://www.sciencedirect.com/science/article/pii/S0022395618305569?via%3Dihub
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A key cost driver in mental illness is patients’ failure to respond to prescribed treatments.23-27 Due to the 

time it takes to determine whether a response has occurred and the significant side effects associated 

with many of these medications, patients often become increasingly resistant to further treatment 

attempts.6 In essence, the current trial-and-error prescribing approach lends itself to patient non-

adherence and related poor outcomes, driving patients away from potentially effective treatments.28,29 

Such an approach lacks timeliness and efficacy, and is costly. 

Benitez et al. (2018) is a retrospective case-control analysis conducted with Optum Health that 

compared medical and pharmacy claims from members with psychiatric disorders (n=683) who received 

GeneSight-informed care versus controls receiving TAU. Payer amounts were calculated for each cohort 

over a 24-month episode-of-care period.3 The GeneSight cohort with depression (n=323) saved $2,203 in 

medical costs and $1,228 in pharmacy costs for total potential savings per patient annually of more than 

$3,400. Once the price of the test was included in the analysis, the savings per patient tested equaled 

$1,231 (p=0.960) with a per-member-per-month (PMPM) savings of $0.05.

HEALTHCARE UTILIZATION & ECONOMICS

Figure 7: Optum claims analysis shows cost savings in depression

Change in cost ($) pre vs. post

Altar CA, Mol 
Neuropsychiatry 
201513

(Pooled)
(n=258)

Meta-analysis Providing clinicians with the GeneSight interpretive report improved 
the proportion of antidepressant responders by 71% as compared 
with TAU patients.

Results from each study were consistent in independent populations 
and, in this meta-analysis, response was statistically significant.

STUDY NAME STUDY TYPE KEY FINDINGS

https://www.karger.com/Article/FullText/430915
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Benitez J, Per Med 
20183  
(Optum)
(n=683)

Retrospective 
case-control 
analysis

Evaluated 683 patients who had failed at least one prior medication 
for depression, of which 205 had GeneSight and 478 received TAU.

Calculated spending over 12-month period after GeneSight testing 
to compare costs, as well as spending associated with pharmacy 
(CNS and other) and visits (inpatient, outpatient, and professional).

Savings in the GeneSight cohort were attributed to outpatient, 
inpatient, and pharmacy cost categories ($3,265; $3,032; and $792 
less than those incurred by the TAU cohort). 

Pre-to-post-comparison yielded savings of $1,231 for the GeneSight 
cohort versus TAU, including the test cost (p=0.960). 

Using GeneSight in the depression subpopulation yielded a $0.05 
PMPM savings over the episode-of-care ($0.15 excluding the 
GeneSight test cost).

Two earlier studies, one in partnership with Union Health Service and another with Medco Health Solutions 

(now Express Scripts), similarly showed that utilization of GeneSight led to significant pharmaceutical and 

other healthcare-related cost savings annually per patient tested.28,30 Patients who received the GeneSight 

test saved $1,000 on average in pharmacy spend compared to TAU.30 There was also an average annual 

increase in healthcare utilization costs of $5,188 for individuals taking medications with significant gene-drug 

interactions compared to those taking medications with no or moderate gene-drug interactions.28

Tanner et al. analyzed pharmacy claims for a cohort of GeneSight tested patients (n=1,662) whose clinician 

recently augmented or switched their antidepressant or antipsychotic medication(s).40 Patients whose 

clinicians prescribed medications consistent with the test report, i.e., those with no or moderate gene-drug 

interactions (green- or yellow-category medications), saved $1,061 CAD per member per year (PMPY) 

on prescription medication costs compared to patients whose medications were incongruent with the 

test report (p<0.0001). The greatest cost savings were for patients who were 65 years or older, when their 

medications were congruent with the test report.  This analysis used data from the Winner et al. Curr Med 

Res Opin 2015 study. The costs of prescription medications were translated from U.S. calculations into the 

Canadian healthcare system.

Winner JG, Transl 
Psychiatry 201328 
(Union Health 
Service)
(n=96)

Retrospective Subjects whose regimen included a medication in the red category 
of the GeneSight report had 69% more total healthcare visits 
(p=0.014), 67% more general medical visits (p=0.039), greater than 
3-fold more medical absence days (p=0.043), and greater than 
4-fold more disability claims (p=0.013) compared to subjects taking 
medications in the green or yellow category.

Mean healthcare-related costs calculated for red-category 
subjects during the previous 12-month period were higher at 
$8,627, compared to $3,453 for green-category subjects (p=0.024) 
and $3,426 for yellow-category subjects (p=0.027), yielding an 
average annual increase in healthcare costs of $5,188 for subjects 
on GeneSight red-category medications.

STUDY NAME STUDY TYPE KEY FINDINGS

https://www.futuremedicine.com/doi/10.2217/pme-2018-0074
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3625917/
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Winner JG, Curr Med 
Res Opin 201530

(Medco)

(n=2,168 for 
GeneSight group; 
n=10,880 for TAU 
group; 5-to-1 match)

Prospective, 
comparative cohort  
study

Patients who received the GeneSight test saved $1,035.60 in total 
medication costs over one year compared to non-tested standard 
of care cohort.

78% of clinicians made decisions congruent with report 
recommendations (e.g., switching from a red-category medication 
to a green- or yellow-category medication).

Among GeneSight patients whose clinicians made decisions 
congruent with report recommendations, overall post-test 
medication costs per tested member per year (PMPY) were 
$2,774.53 lower than PMPY costs for incongruent decisions 
($7,289.96 vs $10,064.49; p<0.0001).

GeneSight group showed improvement in adherence (17% greater) 
compared to TAU group (1% decrease) (p<0.0001). Discontinuation 
rates decreased by 7.6% in GeneSight group compared to 0.3% 
increase among TAU patients (p<0.0001).

Approximately one in five patients in GeneSight group were on 
one less medication by the last 90 days of the post-test period 
compared to TAU group (p<0.0001).

Hornberger J, 
American Journal of 
Managed Care 201529

State-transition 
probability analysis

CPGx expected to save $3,711 in direct medical costs per patient 
and $2,553 in work productivity costs per patient over lifetime.

STUDY NAME STUDY TYPE KEY FINDINGS

Tanner JA, et 
al. Canadian 
medication cost 
savings associated 
with combinatorial 
pharmacogenomic 
guidance for 
psychiatric 
medications.
ClinicoEconomics 
and Outcomes 
Research.  
9 December 2019; 
2019 (11) :779—87.

Prospective,
comparative cohort
study

Patients whose clinicians prescribed medications consistent with 
the test report saved $1,061 CAD per member per year (PMPY) 
on prescription medication costs compared to patients whose 
medications were incongruent with the test report (p<0.0001).

Tanner et al. 2019 uses data from the Medco study in Curr Med Res 
Opin by Winner et al. 2015. The costs of prescription medications 
were translated from U.S. calculations into the Canadian 
healthcare system.

https://www.tandfonline.com/doi/abs/10.1185/03007995.2015.1063483?journalCode=icmo20
https://www.ajmc.com/journals/issue/2015/2015-vol21-n6/cost-effectiveness-of-combinatorial-pharmacogenomic-testing-treatment-resistant-major-depressive-disorder-patients
https://www.dovepress.com/canadian-medication-cost-savings-associated-with-combinatorial-pharmac-peer-reviewed-fulltext-article-CEOR
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MEDICARE COVERAGE
GeneSight received a favorable technical assessment by MolDX in October 2014, resulting in a 

positive coverage determination.31 Unlike testing for single genes, GeneSight’s combinatorial 

approach has demonstrated improved clinical and economic outcomes in numerous peer-

reviewed publications.1-3,7,8,10-13,15,16,28,30

SUMMARY
Depression is a leading cause of disability and economic burden, and has traditionally lagged behind 

other areas of medicine in innovation. The current approach of trial-and-error to identify appropriate 

treatments is ineffective for patients and costly to the healthcare system.

GeneSight is a decision-support tool that may improve symptoms, response, and remission,1,2,15,17 while 

reducing healthcare costs by approximately $3,400 annually per patient tested, year over year ($1,231 

when test cost included, p=0.960).3 GeneSight was developed in recognition that many genetic factors 

are involved in the ultimate efficacy of a given medication, and that the interactions among these 

factors are as important as the specific genes. In other words, assuming that a single gene or even a 

collection of single genes can accurately predict patient outcomes is where other approaches fall short. 

The combinatorial approach used by GeneSight recognizes that each medication’s metabolic pathway 

is unique and that genomic variants influence both metabolism and response. The GeneSight test is 

intended to supplement other information considered by a healthcare provider within the context of a 

comprehensive medical assessment.

Compared to the usual treatment approach, GeneSight-informed care:

 Improves symptoms, response, and remission in patients who have failed at least one prior   

 medication1,2,15,17

 Reduces healthcare-related costs, disability claims, and workplace absence days when patients
 take medications with no or moderate gene-drug interactions28

 Improves medication adherence by 17% 30

 Produces improved patient outcomes in the primary care setting16

 Saves more than $3,400 in drug spend and healthcare-related costs annually per patient tested  

 year over year based on a claims analysis3

GeneSight provides objective, evidence-based results that support medication selection; thereby, 

improving patient outcomes while reducing medical utilization and disability claims.
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SUPPORTING PUBLICATIONS

Suthers GK and Polasek TM. Letter to the editor: 
reply to Bousman et al. Pharmacogenomics 2019 
Oct;20(15): 1061-2.

Patel JN, et al. Drug prescribing and outcomes 
after pharmacogenomic testing in a developmental 
and behavioral health pediatric clinic. J Dev Behav 
Pediatr 2019; 00:1-6.

Hull LE, et al. Early adoption of pharmacogenetic 
testing for veterans prescribed psychotropic 
medications. Pharmacogenomics 2019 
Jul; 20(11):781-9.

Bousman CA, et al. Pharmacogenetic tests and 
depressive symptom remission: a meta-analysis of 
randomized controlled trials. Pharmacogenomics 
2019 Jan; 20(1):37-47.

When performed in subset of patient population, 
pharmacogenetics improves the effectiveness and/
or safety of drug therapy.

Ordered PGx testing for 200 patients, mean age 
10 years old, with developmental and/or behavior 
disorders (83% had attention-deficit/hyperactivity 
disorder and 45% had anxiety).  Study concluded that 
PGx testing may affect drug prescribing and clinical 
outcomes in a pediatric behavioral health clinic, 
with 64% of patients having provider-documented 
symptomatic improvement after 6 months.

Between October 2014 and February 2018, 181 
veterans underwent psychotropic PGx testing. 
The majority (68%) had a diagnosis of depression, 
while others (12%) had a diagnosis of schizophrenia 
or bipolar disorder. Providers trended towards 
starting green-category medications and stopping 
red-category medications, although there were 
exceptions. Most providers followed the test results. 

There is adequate evidence to support the use 
of pharmacogenetic-guided decision-support 
tools for antidepressant prescribing, particularly in 
patients who have moderate to severe depression.

Sussman M, et al. Economic burden of treatment-
resistant depression on the U.S. health care 
system. JMCP 2019; 25(7): 823-35.

Patients with Treatment Resistant Depression (TRD) 
had significantly higher emergency department visits 
(0.29 vs. 0.24), outpatient visits (18.0 vs. 13.4), and 
prescriptions (30.0 vs. 24.0; all p < 0.05) during the 
12-month follow-up period, when compared to non-
TRD patients. The TRD cohort had significantly higher 
mean total all-cause healthcare payments ($9,890 vs. 
$6,848; p<0.001), as well, when compared with non-
TRD cohort.

STUDY KEY FINDING

https://www.futuremedicine.com/doi/10.2217/pgs-2019-0110?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dwww.ncbi.nlm.nih.gov
https://insights.ovid.com/crossref?an=00004703-202001000-00009
https://www.futuremedicine.com/doi/10.2217/pgs-2019-0065
https://www.futuremedicine.com/doi/abs/10.2217/pgs-2018-0142?rfr_dat=cr_pub%3Dpubmed&url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&journalCode=pgs
https://www.jmcp.org/doi/full/10.18553/jmcp.2019.25.7.823
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Taneja C, et al. Cost-effectiveness of adjunctive 
therapy with atypical antipsychotics for acute 
treatment of major depressive disorder. Ann 
Pharmacother 2012; 46:642-9.

Greenberg P, et al. Economic implications of 
treatment-resistant depression among employees. 
Pharmacoeconomics 2004; 22(6):363-73.

Using atypical antipsychotics may improve clinical 
response in MDD patients who are refractory to 
antidepressant therapy.

Individuals with TRD use more healthcare services. 
This study is also employer-based where TRD 
imposes a significant economic burden on an 
employer. Employees with TRD have higher 
medical and work loss costs across all conditions.

Ivanova JI, et al. Direct and indirect costs of 
employees with treatment-resistant and non-
treatment resistant major depressive disorder. Curr 
Med Res Opin 2010 Oct; 26(10):2475-84.

TRD imposes substantial cost on employers.

STUDY KEY FINDING

Olchanski N, et al. The economic burden of 
treatment-resistant depression. Clin Ther 2013; 
35:512-22.

TRD associated with higher per-patient medical 
costs.

Mrazek DA, et al. A review of the clinical, economic, 
and societal burden of treatment-resistant 
depression: 1996-2013. Psychiatr Serv 2014 Aug 1; 
65(8):977-87.

Treatment Resistant Depression (TRD) exacts 
substantial toll on quality of life and heavy price in 
societal costs.

Bousman CA and Dunlop BW. Genotype, 
phenotype, and medication recommendation 
agreement among commercial 
pharmacogenomic-based decision support tools. 
The Pharmacogenomics Journal 2018; 18:613–22.

While many tests can fall into the category of 
pharmacogenomic testing for mental health, they 
generate different results. These tests cannot 
be lumped together as a class and should be 
reviewed independently.

http://journals.sagepub.com/doi/abs/10.1345/aph.1Q326?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed 
https://www.tandfonline.com/doi/abs/10.1185/03007995.2010.517716?journalCode=icmo20
https://link.springer.com/article/10.2165%2F00019053-200422060-00003
https://www.sciencedirect.com/science/article/pii/S0149291812005231
https://www.ncbi.nlm.nih.gov/pubmed/24789696
https://www.nature.com/articles/s41397-018-0027-3
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