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Evaluate the role of pharmacogenomic 
testing in predicting antidepressant 
efficacy/response. 
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A. Five (or more) of the following symptoms have been present during the same 2-week period and represent a change 
from previous functioning; at least one of the symptoms is either (1) depressed mood or (2) loss of interest or 
pleasure:

Note: Do not include symptoms that are clearly attributable to another medical condition.

1. Depressed mood most of the day, nearly every day, as indicated by either subjective report (e.g., feels sad, empty, 
hopeless) or observation made by others (e.g., appears tearful). (Note: In children and adolescents, can be irritable 
mood.)

2. Markedly diminished interest or pleasure in all, or almost all, activities most of the day, nearly every day (as indicated 
by either subjective account or observation).

3. Significant weight loss when not dieting or weight gain (e.g., a change of more than 5% of body weight in a month), or 
decrease or increase in appetite nearly every day. (Note: In children, consider failure to make expected weight gain.)

4. Insomnia or hypersomnia nearly every day.
5. Psychomotor agitation or retardation nearly every day (observable by others, not merely subjective feelings of 

restlessness or being slowed down).
6. Fatigue or loss of energy nearly every day.
7. Feelings of worthlessness or excessive or inappropriate guilt (which may be delusional) nearly every day (not merely 

self-reproach or guilt about being sick).
8. Diminished ability to think or concentrate, or indecisiveness, nearly every day (either by subjective account or as 

observed by others).
9. Recurrent thoughts of death (not just fear of dying), recurrent suicidal ideation without a specific plan, or a suicide 

attempt or a specific plan for committing suicide.
American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders (5th ed.).

Major Depressive Disorder: DSM-5 Diagnostic Criteria
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DEPRESSION

48% of patients with PTSD1

67% of patients with 

Obsessive–Compulsive Disorder4

42% of patients with 

Generalised Anxiety Disorder3

Up to 70% of patients with 

Social Anxiety Disorder5

Social Anxiety 

Disorder

Post-Traumatic 

Stress Disorder

GAD

OCD

Lifetime comorbidity of mood and anxiety disorders

Panic Disorder

Up to 65% of patients with Panic 

Disorder2

1. Kessler RC, et al. Arch Gen Psychiatry 1995;52(12):1048-1060.; 2. American Psychiatric Association (2000). Diagnostic and statistical manual of mental 
disorders (4th ed., Text Revision).; 3. Brawman-Mintzer O, et al. Am J Psychiatry 1993;150(8):1216-1218.; 4. Rasmussen SA, Eisen JL. J Clin Psychiatry 
1992;53 Suppl:4-10.; Dunner DL. Depress and Anxiety 2001;13(1):11-17.

Comorbidity



Reproduced with permission from Kupfer DJ. J Clin Psychiatry. 1991;52(suppl 5):28-34. Copyright 2002, Physicians Postgraduate Press.

Outcome of Depression Treatment: The Five Rs
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Severe 

depression

Hamilton depression rating scale (HAM-D17)

Fully 
symptomatic

Minimal or no 
symptoms

Remission = 
HAM-D17 £ 7

Operational Definition of Remission 

Frank E, et al. Arch Gen Psychiatry. 1991;48:851-855.; Rush AJ, et al. Psychiatr Ann. 1995;25:704.; American Psychiatric Association. Practice 
Guidelines for the Treatment of Patients With Major Depression. 2nd ed. 2000;  Anderson IM, et al.  J Psychopharmacol.  2000;14:3-20.



Potential Consequences of 
Failing to Achieve Remission
● Increased risk of relapse and treatment resistance

●Continued psychosocial limitations

●Decreased ability to work and decreased workplace 
productivity

● Increased cost for medical treatment

●Sustained risk of suicide, substance abuse

●Sustained depression can worsen morbidity/mortality of other 
conditions

Paykel ES, et al. Psychol Med. 1995;25:1171-1180.; Thase ME, et al. Am J Psychiatry. 1992;149:1046-1052.; Judd LL, et al. J Affect Disord. 1998;59:97-
108.; Miller IW, et al. J Clin Psychiatry. 1998;59:608-619.; Simon GE, et al. Gen Hosp Psychiatry. 2000;22:153-162.; Druss BG, et al. Am J Psychiatry. 
2001;158:731-734.; Frasure-Smith N, et al. JAMA. 1993;270:1819-1825.; Penninx BW, et al. Arch Gen Psychiatry. 2001;58:221-227.; Rovner BW, et al. 
JAMA. 1991;265:993-996.



Depression Worsens Outcomes of 
Many General Medical Conditions
●Depression worsens morbidity and mortality after 

myocardial infarction1,2

●Depression increases risk for mortality in patients in 
nursing homes3

●Depression worsens morbidity post-stroke4

●Depression can worsen outcomes of cancer, 
diabetes, AIDS, and other disorders5

1.Frasure-Smith N, et al. JAMA. 1993;270:1819-1825.; 2. Penninx BW, et al. Arch Gen Psychiatry. 2001;58:221-227.; 
3. Rovner BW, et al. JAMA. 1991;265:993-996.; 4. Pohjasvaara T, et al. Eur J Neurol. 2001;8:315-319.; 
5. Petitto JM, Evans DL. Depress Anxiety. 1998;8(suppl 1):80-84.



Treatment Resistance and 
Depressive Sub -Types
●Atypical depression

●“Double” depression

●Psychotic depression

●Severe and melancholic depression

●Co-morbidity — psychiatric or medical



Current Treatment Options for Depression

Nonpharmacologic
● Psychotherapy

– Cognitive behavioral therapy

– Interpersonal therapy

– Psychodynamic therapy

● Electroconvulsive therapy

● Phototherapy

● Repetitive Transcranial Magnetic Stimulation (rTMS)

● Vagal Nerve Stimulation (VNS)

● Deep Brain Stimulation (DBS)

Goal = Reduce symptoms of depression and return patient to full, active life

Depression Guideline Panel.  Depression in Primary Care: Vol 1. Vol. 1. Rockville MD: U.S. Department of Health and Human Services Public Health Service 

Agency for Health Care Policy and Research; 1993a. Detection and Diagnosis AHCPR publication no 93-0550.



Madhukar H. Trivedi, M.D., A. John Rush, M.D., Stephen R. Wisniewski, Ph.D., 
Andrew A. Nierenberg, M.D., Diane Warden, Ph.D., M.B.A., Louise Ritz, 

M.B.A., Grayson Norquist, M.D., Robert H. Howland, M.D., Barry Lebowitz, 
Ph.D., Patrick J. McGrath, M.D., Kathy Shores-Wilson, Ph.D., Melanie M. 

Biggs, Ph.D., G. K. Balasubramani, Ph.D., Maurizio Fava, M.D. and STAR*D 
Study Team

Trivedi MH, et al. Am J Psychiatry. 2006;163(1):28-40.

Evaluation of Outcomes with Citalopram for 
Depression Using Measurement-Based Care in 

STAR*D: Implications for Clinical Practice



SWITCH TO: mirtazapine or nortriptyline
OR AUGMENT WITH: lithium or triiodothyronine (only with bupropion [sustained-
release], sertraline, venlafaxine [ER])

SWITCH TO: bupropion-SR or cognitive therapy or sertraline or venlafaxine-ER
OR AUGMENT WITH: bupropion-SR or buspirone or cognitive therapy

(Only for those receiving cognitive therapy in Level 2)
SWITCH TO: bupropion-SR or venlafaxine-ER

SWITCH TO: tranylcypromine or mirtazapine combined with venlafaxine-ER

SWITCH TO: mirtazapine or nortriptyline
OR AUGMENT WITH: lithium or triiodothyronine (only with bupropion-SR,
sertraline, venlafaxine-ER)

INITIAL TREATMENT: citalopramLevel
1

Level
2

Level
2a

Level
3

Level
4

Trivedi MH, et al. Am J Psychiatry. 2006;163(1):28-40.

STAR*D: Treatment Algorithm Snapshot
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symptoms

~4%

Depressive Symptoms (QID-SR Score) After Up to 12 Weeks Antidepressant Treatment

STAR*D Study (N=2,876)
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Trivedi MH, et al. Am J Psychiatry. 2006;163(1):28-40.

STAR*D: Unresolved Symptoms Following 
Antidepressant Treatment 



27.5%

(n = 790)

30.1%

(n = 86)
29.7%

(n = 83)

24.8%

(n = 62)
21.3%

(n = 51)

17.6%

(n = 42)

19.8%

(n = 24)

12.3%

(n = 14)
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Citalopram

(n = 2,876)

Bupropion

(n = 279)

Buspirone

(n = 286)

Venlafaxine

(n = 250)

Bupropion

(n = 239)

Sertraline

(n = 238)

Mirtazapine

(n = 114)

Nortriptyline

(n = 121)

15.9%

(n = 11)

Lithium

(n = 69)

24.7%

(n = 18)

T3

(n = 73)

6.9%

(n = 4)

Tranylcy-

promine

(n = 58)

13.7%

(n = 7)

Venlafaxine 

+ Mirtazapine 

(n = 51)

Level 1

(n = 2,876)1

Level 2 (Augment)

(n = 565)2

Level 3 (Switch)

(n = 235)5

Level 2 (Switch)

(n = 727)3

Level 3 (Augment)

(n = 142)4

Level 4 (Switch)

(n = 109)6

*Remission rates are after 12 

weeks of treatment and are 

based on the HRSD17

1Trivedi MH, et al. Am J Psychiatry 2006;163:28.; 2Trivedi MH, et al. N Engl J Med 2006;354:1243.; 3Rush AJ, et al N Engl J Med 2006;354:1231.; 
4Nierenberg AA, et al. Am J Psychiatry 2006;163:1519.; 5Fava M, et al. Am J Psychiatry 2006;163:1161.; 6McGrath PJ, et al. Am J Psychiatry 2006;163:1531.

STAR*D Results Demonstrate Diminishing 
Effectiveness of TRD Treatments
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*Participants were considered to have intolerable side effects if they left the treatment level prior to 4 weeks for any reason or left thereafter 
citing treatment intolerance as the reason.
Rush AJ, et al. Am J Psychiatry. 2006;163:1905-1917.

Treatment Intolerance Increases with Each 
Treatment Level



Nanni V, et al. Am J Psychiatry 2012; 169:141-151.



Nanni V, et al. Am J Psychiatry 2012;169:141-151.

Meta-Analysis of 
Clinical Trials 
Investigating the 
Association Between 
Childhood 
Maltreatment and 
Treatment Outcomes 
of Depression 
(Fixed Effects)





Personalized Medicine

●Personalized medicine is a medical model 
emphasizing in general the customization of 
healthcare, with all decisions and practices being 
tailored to individual patients in whatever ways 
possible. Recently, this has mainly involved the 
systematic use of genetic or other information 
about an individual patient to select or optimize that 
patient's preventative and therapeutic care

From Wikipedia, the free encyclopedia





New molecular and 
diagnostic technologies 
can be used to match 

select groups of patients 
with treatments that may 
give them the best results



Our DNA is our instruction manual!
We can now read the whole manual!!



ATGCCGATCGTACGACACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGATCCATTTTA
TACTGACTGCATCGTACTGACTGCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTTTACCCCATG
CATCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCAGCATCCATC
CATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCTATGCCGATCGTACGACACATATCGTCATCGTACTGCCCTACGGG
ACTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTACTGACTGCATCGTACTGACTGCACATATCGTCATACATAGACT
TCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACTTTACCCATG
ATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCTATA
GCCGATCGTACGACACATATCGTCATCGTACTGCCCTACGGGACTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTAC
TGACTGCATCGTACTGACTGCACATATCGTCATACATAGACTTCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCAT
CGTACTGACTGTCTAGTCTAAACACATCCCACTTTACCCATGCATCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTC
ATCGTACTGACTGTCTAGTCTAAACACATCCCAGCATCCATCCATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCTAT
GCCGATCGTACGACACATATCGTCATCGTACTGCCCTACGGGACTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTAC
TGACTGCATCGTACTGACTGCACATATCGTCATACATAGACTTCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCAT
CGTACTGACTGTCTAGTCTAAACACATCCCACTTTACCCATGATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACA
TATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCTATACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCTAT
GCCGATCGTACGACACATATCGTCATCGTACTGCCCTACGGGACTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTAC
TGACTGCATCGTACTGACTGCACATATCGTCATACATAGACTTCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCAT
CGTACTGACTGTCTAGTCTAAACACATCCCACTTTACCCATGATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACA
TATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCTATAGCCGATCGTACGACACATATCGTCATCGTACTGCCCTACGGGA
CTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTACGCCGATCGTACGACACATATCGTCATCGTACTGCCCTACGGGA
GTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACTTTACCCATGAT
CTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTACTGACTGCATCGTACTGACTGCACATATCGTCATACATAGACTT
CGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACTTTACCCATGC
ATCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCAGCATCCATCC
ATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCTATGCCGATCGTACGACACATATCGTCATCGTACTGCCCTACGGGA
CTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTACGACTGCATCGTACTGACTGCACATATCGTCATACATAGACTTC
GTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACTTTACCCATGAT
GTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACTTTACCCATGAT
ATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACACTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTACGC
CGATCGTACGACACATATCGTCATCGTACTGCCCTACGGGACTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTACTG



ATGCCGATCGTACGACACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGATCCATTTTA
TACTGACTGCATCGTACTGACTGCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTTTACCCCATG
CATCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCAGCATCCATC
CATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCTATGCCGATCGTACGACACATATCGTCATCGTACTGCCCTACGGG
ACTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTACTGACTGCATCGTACTGACTGCACATATCGTCATACATAGACT
TCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACTTTACCCATG
ATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCTATA
GCCGATCGTACGACACATATCGTCATCGTACTGCCCTACGGGACTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTAC
TGACTGCATCGTACTGACTGCACATATCGTCATACATAGACTTCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCAT
CGTACTGACTGTCTAGTCTAAACACATCCCACTTTACCCATGCATCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTC
ATCGTACTGACTGTCTAGTCTAAACACATCCCAGCATCCATCCATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCTAT
GCCGATCGTACGACACATATCGTCATCGTACTGCCCTACGGGACTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTAC
TGACTGCATCGTACTGACTGCACATATCGTCATACATAGACTTCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCAT
CGTACTGACTGTCTAGTCTAAACACATCCCACTTTACCCATGATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACA
TATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCTATACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCTAT
GCCGATCGTACGACACATATCGTCATCGTACTGCCCTACGGGACTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTAC
TGACTGCATCGTACTGACTGCACATATCGTCATACATAGACTTCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCAT
CGTACTGACTGTCTAGTCTAAACACATCCCACTTTACCCATGATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACA
TATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCTATAGCCGATCGTACGACACATATCGTCATCGTACTGCCCTACGGGA
CTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTACGCCGATCGTACGACACATATCGTCATCGTACTGCCCTACGGGA
GTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACTTTACCCATGAT
CTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTACTGACTGCATCGTACTGACTGCACATATCGTCATACATAGACTT
CGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACTTTACCCATGC
ATCGTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCAGCATCCATCC
ATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCTATGCCGATCGTACGACACATATCGTCATCGTACTGCCCTACGGGA
CTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTACGACTGCATCGTACTGACTGCACATATCGTCATACATAGACTTC
GTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACTTTACCCATGAT
GTACTGACTGTCTAGTCTAAACACATCCCACATATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACTTTACCCATGAT
ATCGTCATCGTACTGACTGTCTAGTCTAAACACATCCCACACTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTACGC
CGATCGTACGACACATATCGTCATCGTACTGCCCTACGGGACTGTCTAGTCTAAACACATCCATCGTACTGACTGCATCGTACTG



The image shows how 
DNA sequence variation 
in a gene can change the 
protein produced by the 
genetic code.  The 
nucleotide triplet codon at 
position 1 in the gene 
depicted is different in 
person 1 and person 2, 
but the codon difference 
does not change the 
amino acid sequence.  In 
person 3, the nucleotide 
triplet codon at position 2 
is different from that in 
person 1 and person 2, 
and the codon change 
results in production of a 
different amino acid at 
position 2 in person 3.Tamminga, CA. Am J Psychiatry. 2001;158:691.



Drug
dosage

Biological fluid 
concentration

Effect site 
concentration

Pharmacological 
effect

Pharmacokinetic 
variability

Pharmacodynamic
variability

Pharmacogenetic 
variability

Mutations in genes 
encoding metabolic 
enzymes and transporters

Mutations in genes 
encoding receptors, ion 

channels, and other 
molecular drug targets

Schatzberg AF, Nemeroff CB. Textbook of Psychopharmacology (5th  ed.) American Psychiatric Association. 2017.

Pharmacokinetic, Pharmacodynamics, and Pharmaco-Genomic 
Variability as Determinants of the Dose-Effect Relationship



Hripcsak G, et al. Proc Natl Acad Sci U.S.A. 2016;113(27):7329-7336.

Diabetes



Hripcsak G, et al. Proc Natl Acad Sci U.S.A. 2016;113(27):7329-7336.

Depression



MRs = Urinary metabolic ration for sparteine
Raimundo JM, et al. 2004; Zanger 2008. 
Reproduced by permission of The Royal Society of Chemistry  

Sparteine Oxidation Phenotype and Genotype Distribution in a 
German Population

N = 308



Genes Analyzed in the Genecept Assay- Genomind. https://genomind.com/



Mega JL, et al. N Engl J Med 2009;360:354-62.



Mega JL, et al. N Engl J Med 2009;360:354-62.



Mega JL, et al. N Engl J Med 2009;360:354-62.



Data from National Cancer Institute. Drug information: drugs approved for different types of cancer. http://www.cancer.gov/cancertopics/druginfo/drug-page-
index. Data from National Cancer Institute. Drug information: drugs approved for breast cancer. http://www.cancer.gov/cancertopics/druginfo/breastcancer. 
Sang-Hoon Cho, et al., J Breast Cancer 2012;15:265-272.

Personalized Medicine Drugs for Breast Cancer as of July 2012



Genes Analyzed in the Genecept Assay- Genomind. https://genomind.com/



OneOme. Available at https://oneome.com/.



OneOme. Available at https://oneome.com/.

RightMed Comprehensive Test Report



Personalized Medicine for Patients – Genomind. https://genomind.com/

How We Can Help



Zeier Z, et al. Am J Psychiatry. 2018;175:873-886.



Am J Psychiatry (in press).

Antidepressant Drug X 
Gene Association with 
High/Moderate Level of 
Evidence or Included 
in One of the CPGx
Tests Evaluated Here



Assurex Health. November 2, 2017. Available at https://genesight.com/myriad-announces-genesight-psychotropic-results-from-a-
large-prospective-trial-in-patients-with-major-depressive-disorder/.



Greden JF, et al. J Psychiatr Res. 2019;111:59-67.



Abstract
Outpatients (N = 1167) diagnosed with MDD and with a patient- or clinician-reported inadequate 
response to at least one antidepressant were enrolled in the Genomics Used 
to Improve DEpression Decisions (GUIDED) trial – a rater- and patient-blind randomized controlled 
trial. Patients were randomized to treatment as usual (TAU) or a pharmacogenomics-guided 
intervention arm in which clinicians had access to a pharmacogenomic test report to inform medication 
selections (guided-care). Medications were considered congruent (‘use as directed’ or ‘use with 
caution’ test categories) or incongruent (‘use with increased caution and with more frequent monitoring’ 
test category) with test results. Unblinding occurred after week 8. Primary outcome was symptom 
improvement [change in 17-item Hamilton Depression Rating Scale (HAM-D17)] at week 8; secondary 
outcomes were response (≥50% decrease in HAM-D17) and remission (HAM-D17 ≤ 7) at week 8. At 
week 8, symptom improvement for guided-care was not significantly different than TAU (27.2% 
versus 24.4%, p = 0.107); however, improvements in response (26.0% versus 19.9%, p = 0.013) and 
remission (15.3% versus 10.1%, p = 0.007) were statistically significant. Patients taking incongruent 
medications prior to baseline who switched to congruent medications by week 8 experienced greater 
symptom improvement (33.5% versus 21.1%, p = 0.002), response (28.5% versus 16.7%, p = 0.036), 
and remission (21.5% versus 8.5%, p = 0.007) compared to those remaining incongruent. 
Pharmacogenomic testing did not significantly improve mean symptoms but did significantly 
improve response and remission rates for difficult-to-treat depression patients over standard of care 
(ClinicalTrials.gov NCT02109939).

Greden JF, et al. J Psychiatr Res. 2019;111:59-67.



● Over 30 pharmacogenetic testing products are available worldwide

● Most studies are:
– Short duration
– Small sample size
– Unblinded
– Usually low remission rates
– Comparison groups not matched for depression severity or CYP2D6 metabolic 

phenotype
– Heterogeneous diagnosis, eg MDD, bipolar disorder, schizophrenia and 

anxiety disorders
– Patient Adherence

● The tests are comprised of different genetic polymorphisms and omit 
several promising candidates

Major Problems with Commercial Test Data



Zubenko GS, et al. JAMA Psychiatry. 2018;75(8):769-770.



We may yet achieve the goal of useful biological tests to assist 
clinical decision making in psychiatry. That time has not come.

Zubenko GS, et al. JAMA Psychiatry. 2018;75(8):769-770.



Available at https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm624794.htm. Published November 1, 2018. Accessed 
February 5, 2019.



Available at https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm624794.htm. Published November 1, 2018. Accessed 
February 5, 2019.



Dunlop BW, et al. Am J Psychiatry. 2017;174(6):533-545.
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Inhibition Of 5-HT Uptake Ex Vivo Using Human Serum Equilibrated 
With Increasing Concentrations Of Paroxetine.  Inset Depicts 
Equilibrium Between Total and Free Paroxetine In Serum and Shows 
that Only Unbound (‘Free’) Paroxetine Has Access to the CNS 
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Estimated NET occupancy (mean ± SEM) at week 12 did not predict treatment response.  ESC = escitalopram; DUL = duloxetine; NR = no response or worsening; PR = 
partial response but not meeting criteria for Response.  NR+PR = the “Nonresponse” group. 
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