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Perspectives on Value

Approximately 
2 decades ago, 

the first study to evaluate the use of ketamine for 
depression was published and disrupted how we 
think about depression treatment.1 The study was 
conducted with intravenous ketamine and has been 
replicated many times in robust study settings.2 
Although ketamine had been used as an anesthetic 
since the 1960s, it was not until the 2000s that the 
psychiatric utility of ketamine gained mainstream 
attention.3 The majority of the evidence base for the 
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The final report notes that intranasal esketamine 
provides a clinical benefit to patients that have 
TRD and are being treated with a background 
antidepressant as compared with a background 
antidepressant alone. Of course, there are no direct 
comparison trials available with other modalities 
for treating TRD (i.e., antidepressant augmenta-
tion, transcranial magnetic stimulation, electrocon-
vulsive therapy, or parenteral racemic ketamine). 
Although the clinical utility of this new therapy 
is positive, the ICER report demonstrates that the 

value and pricing of the new intranasal esketamine product 
may be less than ideal. 

The ICER report uses a standard metric of cost-effectiveness, 
the quality-adjusted life-year (QALY). Typically, medications 
with a cost per QALY of $50,000-150,000 are considered a 
reasonable value.6 The new intranasal esketamine product 
delivers a cost per QALY of $198,000. The ICER analysis used 
a de novo decision analytic model with clinical inputs derived 
from the TRANSFORM-1 and -2 and SUSTAIN-1 and -2 trials 
of intranasal esketamine and from the STAR*D trial (the largest 
trial of real-world antidepressant therapy, augmentation, and 
switching). There are certainly some important factors that 
can be attributed to the high cost per QALY that was reported; 
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antidepressive and antisuicidal effects of ketamine were docu-
mented with intravenous or intramuscular racemic ketamine.2,4 
Esketamine, an S-enantiomer, was given breakthrough therapy 
designation by the U.S. Food and Drug Administration (FDA) 
in 2013 for the treatment of treatment-resistant depression 
(TRD) and was approved as an intranasal formulation for this 
indication in 2019. 

In June 2019, the Institute for Clinical and Economic Review 
(ICER) published its final evidence report on the clinical and 
economic implications of intranasal esketamine approval.5 
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receptor antagonists have not been effective for treating depres-
sion acutely. The antidepressant effects of ketamine may be a result 
of a number of different factors, such as α-amino-3-hydroxy-5-
methyl-4-isoxazolepropionic acid (AMPA) receptor modulation,  
changes in neuroplasticity, mystical experience, brain-derived 
neurotrophic factor, and mammalian target of rapamycin 
(mTOR). To complicate matters further, there is evidence that 
different enantiomers of ketamine may have differing roles in 
the management of depression, and it is likely that metabolites 
of ketamine, such as norketamine and hydroxynorketamine, 
may play a critical role.10 

Although the clinical trials for intranasal esketamine dem-
onstrated an improvement in Montgomery–Åsberg Depression 
Rating Scale (MADRS) scores over a placebo nasal spray, it 

should be noted that there was a high 
response rate for placebo in these studies. 
This may have been one of the factors lead-
ing to a smaller than expected mean differ-
ence in MADRS scores. The least squares 
mean difference in MADRS scores was −4.0 
in the TRANSFORM trial in favor of esket-
amine over placebo. Other considerations 
include dosing differences in an intra-
nasal product, as well as potency of the 
S-enantiomer as compared with racemic 
ketamine, and implications of metabolite 
formation.11 These factors lead to a reduced 

(although still clinically significant) difference in treatment 
from placebo but likely contribute to the high cost per QALY 
that was reported as well.

On value, we still find ourselves in a contentious state. An 
important advancement in depression treatment was made 
when the FDA approved intranasal esketamine. However, an 
objective analysis of the cost has deemed this therapy to be 
more expensive than a previously determined threshold for 
cost-effectiveness. While there are certainly improvements that 
can be made to the model that analyzed the cost-effectiveness 
of esketamine and considerations as to the clinical perfor-
mance of this medication, the pricing of the esketamine prod-
uct is concerning for patients and providers of mental health. 

Given the current state, it appears that the onus will now fall 
on payers to determine how accessible intranasal esketamine 
will be. The final ICER evidence report lists some suggestions 
for management. At least one of these suggestions is counter-
productive. The report suggests to restrict esketamine therapy 
from patients with active substance use and has wording that 
patients with 1 year of abstinence from substances may par-
ticularly benefit.5 To the contrary, there is evidence to support 
that ketamine may actually be beneficial in the treatment of 
various substance use disorders.12,13 Payers, administrators, 
and clinicians should be cautious in making the assumption 

however, a critical assessment of the pricing of the intranasal 
esketamine product is warranted.

The discovery that ketamine can have profound effects on 
the treatment of depression and suicidality in patients with 
TRD is truly a breakthrough in the treatment of mental health 
disorders. The predominant modality for treating depression 
has remained mostly unchanged since antidepressant therapy 
first emerged with monoamine oxidase inhibitors (MAOIs) in 
the 1950s. Through MAOIs, tricyclic antidepressants, selec-
tive serotonin reuptake inhibitors, serotonin-norepinephrine 
reuptake Inhibitors, a few atypical agents, and several “me-too” 
drugs, the mode of action revolved around the modulation of 
the monoamines (serotonin, norepinephrine, or dopamine). 
Although effective augmentation strategies such as lithium 
and triiodothyronine may work outside of 
the monoamine hypothesis of depression, 
new modalities are clearly needed, given 
the significant proportion of patients that 
do not achieve response or remission with 
current therapies.7

Before the FDA approval of the esket-
amine product, treatment of patients with 
TRD with ketamine was in a contentious 
state. There is considerable clinical efficacy 
data on the depressive symptoms of TRD, 
as well as on acute suicidality. Before this, 
the pharmacotherapies with evidence of 
antisuicidal properties included lithium 
and clozapine, which have their own set of limitations.8 

In addition, the cumulative clinical experience with ket-
amine was growing tremendously—arguably disproportion-
ately from the published short-term trials. Many private 
practices opened and began offering ketamine treatments (in 
a variety of formulations) off-label for treatment of (primar-
ily) depression. This was problematic for a variety of reasons. 
Many of these “new” providers of ketamine were not formally 
trained to treat psychiatric disorders (many were trained in 
anesthesia or emergency medicine).9 Some practices may have 
used different formulations or doses of ketamine than had been 
previously reported to be efficacious. Throughout these years, 
there were no long-term efficacy or safety outcomes published, 
despite some providers using ketamine as a chronic depression 
treatment. Infusions of ketamine could be repeated monthly or 
bimonthly, and patients would pay out of pocket (ranging from 
$500 to $1,000 per treatment).

Ketamine’s mechanism of action is not entirely understood. 
Ketamine has primarily been considered an N-methyl-D-
aspartate receptor (NMDA) antagonist, and many initially attrib-
uted the antidepressant activity to this pharmacologic prop-
erty. More recent evidence offers a few other possibilities for the 
antidepressant action. While NMDA receptors may play a role 
in the clinical effects, it is important to note that other NMDA  
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that because a substance has been used recreationally that a 
prescription version is prone to misuse, as has been observed 
with opioids or stimulants. 

A productive suggestion given in the ICER report was to 
consider the coverage of racemic ketamine formulations (per-
haps with provider and patient criteria) as an alternative to 
esketamine treatment.5 Although no comparative trials have 
been conducted, there is a large and increasing amount of data 
on parenteral racemic ketamine for suicidality and depression.14 

As mentioned previously, there is evidence that both isomers 
of ketamine have therapeutic properties thus adding value to 
managed care companies. The cost of racemic ketamine is very 
low; even considering the administration and monitoring costs, 
it becomes a much better value for patients and increases the 
accessibility of this therapy to a broader population. 

The designation of intranasal esketamine as a breakthrough 
therapy is rightfully earned as a novel mechanism to treat 
depression and as a pharmacotherapy that can acutely treat 
symptoms. The enthusiasm surrounding this treatment should 
not detract from the remaining questions to be addressed. The 
factors that lead to successful treatment, such as active metabo-
lites, enantiomer-specific effects, routes of administration, and 
downstream neural mechanisms of action, should continue 
to be studied. These answers will further help determine the 
value of these treatments in the current armamentarium of 
depression treatments. Although esketamine is not currently 
approved for acute suicidality, there is evidence that intranasal 
esketamine and racemic ketamine may be promising treat-
ments for this condition.4,15 Assessing this data in conjunction 
with overall depression treatment may enhance the value for 
these treatments. 

Depression is one of the leading causes of disability in the 
United States.16 While great strides are being made to treat 
this condition, payers, clinicians, and pharmaceutical compa-
nies should ensure that these treatments are accessible to the 
patients that need it by demonstrating value and sustainability. 
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