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Response to: Goldberg et al. and Severance et al. Letters to the Editor: The clinical significance of
improving remission over standard of care – The reality of treatment resistant-based therapies

We read with interest the letters from Goldberg et al, 2019. and
Severance et al, 2019. regarding our publication on the GUIDED trial,
which evaluated the utility of combinatorial pharmacogenomic testing
to guide medication selection for patients with difficult-to-treat de-
pression. The authors raised several concerns about the GUIDED trial,
to which we would like to respond.

The authors of both letters questioned the clinical relevance of our
findings and suggest that the response and remission rates in GUIDED
were meager. Study participants had an average of 3.5 failed medica-
tion trials, so the response and remission rates in GUIDED are consistent
with prior trials that report remission rates of< 15% in well-controlled
studies of patients with treatment resistant depression (TRD) (Lam
et al., 2008; Mahmoud et al., 2007; McGrath et al., 2006; Rush et al.,
2006) This highlights clinical challenges associated with TRD rather
than a shortcoming of the GUIDED results. The 50% relative improve-
ment in remission rate reported for GUIDED is consistent with all prior
studies of this pharmacogenomic test, including two open-label trials
(Hall-Flavin et. al., 2012, 2013; Winner et al., 2013). Although a pla-
cebo effect likely contributed to greater symptom improvement and
response in the open-label studies compared to GUIDED, it is extremely
unlikely that this ‘expectancy bias’ would substantially impact remis-
sion. Thus, we would suggest that the statistically significant im-
provements in remission associated with pharmacogenomic testing in
the GUIDED trial could be considered clinically important.

The authors also criticize the fact that the number needed to treat
(NNT) was 17 for response and 19 for remission in GUIDED, suggesting
that this is not clinically meaningful. Goldberg et al, 2019. refer to the
UK's National Institute for Clinical Excellence (NICE) guidelines in
stating that NNTs must be < 10 to be clinically meaningful. However,
NNT typically refers to trials that compare active and inactive treat-
ments – e.g., drug versus placebo. Even within that context, FDA ap-
proval studies comparing the antidepressants vilazodone and vortiox-
etine against placebo in patients with a lower level of treatment
resistance (< 2 previous medication failures) achieved NNTs for re-
mission of 15 and 13, respectively (Jacobsen et al., 2015; Khan et al.,
2011). Although the current NICE guidance on depression does not
mention that NNTs should be < 10 (National Institute for Health and
Care Excellence, 2009), the British Association for Psychopharma-
cology (BAP) guidelines specify that NNTs>10 may be clinically re-
levant in TRD (Cleare et al., 2015). In addition, Roose et al. question the
clinical relevance of NNTs from highly controlled drug studies that do
not reflect real-world conditions (Roose et al., 2016). In light of the
well-documented challenges in TRD, improvements in response and
remission with pharmacogenomic testing establishes real-world evi-
dence in the GUIDED trial, representing a clinically meaningful change
relative to active standard of care treatment.

Goldberg et al, 2019. correctly point out that the GUIDED protocol
included many secondary outcomes using additional depression rating

scales and that the primary findings presented for HAM-D17 were not
corrected for multiplicity. The Bonferroni correction cited by Goldberg
et al, 2019. is considered to be overly conservative for tests with po-
sitively correlated results (Conneely and Boehnke, 2007; Shi et al.,
2012; Streiner, 2015), which is the case here for the evaluated patient
outcome measures and depression scales. Still, when the Bonferroni
correction is applied to the standard outcomes of symptom improve-
ment, response, and remission for the primary outcome scale (HAM-
D17), response and remission remain significant for the GUIDED trial.

Goldberg et al, 2019. also call attention to several factors that may
have influenced the results from GUIDED, including several non-genetic
factors that may impact patient outcomes and provider's expertise in
psychopharmacology. Although we agree that these factors can affect
outcomes, they would reduce the likelihood of the test producing a
significant result between study arms. In addition, GUIDED was de-
signed as a randomized trial to enhance equivalence between arms.

Goldberg et al, 2019. questioned the utility and safety of using
pharmacogenomic testing to make medication selections, raising two
contradictory points. The authors first indicate that identifying gene-
drug interactions may not ‘importantly influence antidepressant re-
sponse,’ citing a recent study that suggests an increased knowledge of
medications and metabolic pathways could allow providers to predict
and avoid medications with severe gene-drug interactions (red-bin
medications) (Macalusco and Preskorn, 2018). The authors then go on
to question the safety of taking patients off red-bin medications, citing a
consumer warning from the FDA (U.S. Food and Drug Administration,
2018). This highlights conflicting approaches in the field and the need
for adjunct tools to inform medication selection. To this end, the
greatest benefit for pharmacogenomic testing was observed for patients
who switched off of red-bin medications in the GUIDED trial and other
studies of the same test. From a population health point of view,
identifying gene-drug interactions results in actionable improvements
in patient outcomes.

We agree with the FDA consumer warning about pharmacogenomic
testing in depression and believe that that a high level of evidence is
required to justify clinical use (U.S. Food and Drug Administration,
2018). In our study, we called attention to the fact that available
pharmacogenomic tests are not identical. While the level of evidence
varies for each pharmacogenomic test, the clinical validity, clinical
utility, and analytical validity of the pharmacogenomic test utilized in
GUIDED has been demonstrated in multiple studies (Altar et al., 2015;
Hall-Flavin et. al., 2012, 2013; Jablonski et al., 2018; Winner et al.,
2013). Goldberg et al, 2019. cite additional guidelines that caution
against pharmacogenomic testing due to insufficient evidence; how-
ever, these guidelines are not applicable here, as they were written
before all or most of the validation studies for the pharmacogenomic
test used in GUIDED (American College of Neuropsychopharmacology,
2014; EGAPP Working Group, 2007).
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Both letters cite health care cost concerns associated with broad
pharmacogenomic testing based on back-of-the-envelope calculations.
However, the economic burden associated with TRD is substantial, and
overall health care costs have been shown to rise with each treatment
step (Johnston et al., 2019). To this end, formal cost effectiveness
studies have demonstrated a net reduction in healthcare expenses as-
sociated with pharmacogenomic testing in patients with prior medica-
tion failures (Benitez et al., 2018; Brown et al., 2017; Winner et al.,
2015).

Overall, we agree with the position by Goldberg et al, 2019. and
Severance et al, 2019. that clinical utilization of pharmacogenomic
testing requires a high level of evidence to ensure appropriate patient
care. However, the findings presented from GUIDED - a large, rando-
mized, controlled, blinded trial - add to the existing evidence that the
clinical utilization of this pharmacogenomic test results in improved
patient outcomes compared to TAU. The clinically significant im-
provements over active treatment in TAU, particularly in remission
rate, always the desired outcome, represent an important step forward
in addressing the clinical dilemma of treating patients with TRD.
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