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Geriatric depression has reported prevalence rates of 1.6 to 15% of the population1. New
effective fast-acting treatment modalities in this population would be cost saving and
alleviate suffering and disability for the patients and their families. The rapid onset of
antidepressant effect produced by subanesthetic intravenous (IV) ketamine provides such a
promise. Single2, 3 and repeat 4-7 ketamine infusions have been shown to produce an
antidepressant effect within hours with a sustained effect lasting days to weeks. But not all
depressed patients who are administered ketamine have a response. Using a 50% reduction
in baseline symptoms as the response criteria, response rates of 43-90% are reported within
40 minutes, 24 hours, and 72 hours post-infusion8. Although a large number of patients do
respond, studies to accurately predict who responds are at an early stage. Here, we report a
case series where IV ketamine infusions in geriatric patients with Treatment Resistant
Depression (TRD) did not prove beneficial.

Four patients (mean (± SD) age, 72.25 (± 5.38) years) admitted to an inpatient psychiatric
unit due to a relapse in their Major Depressive Disorder (MDD), with histories of multiple
failed medication trials and failed electroconvulsive therapy (ECT), were offered IV
ketamine treatments, as described elsewhere9. An Institutional Review Board approved
retrospective chart review was conducted for this case series. After the initial inpatient
infusion demonstrated no physiological concerns, the infusions were continued on an
outpatient basis. Prescribed medications were continued throughout the infusions.

Case Series
Patient A was diagnosed with MDD and Generalized Anxiety Disorder (GAD), as well as
Parkinson’s-Plus. Since the onset of his depression in his early 70’s, he failed to respond to
several pharmacological trials, cognitive-behavioral therapy, acupuncture, and a series of 15
ECT treatments. Previous neuropsychological testing indicated possible executive
impairment and a magnetic resonance imaging (MRI) scan demonstrated some T2 white
matter changes. Family history was significant for mood disorders. During the first infusion,
he reported “going through a lot of worlds” and being cold. The patient reported no decrease
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in his depressive symptoms. On the second infusion, at a slightly reduced dose in an effort to
avoid side effects, he reported feeling outside his body and some confusion. Again, he
reported no response in his mood (Figure 1). The patient decided to terminate the treatments
due to the adverse effects and the lack of benefit.

Patient B was diagnosed with MDD and GAD. In her early 60’s, she experienced a poorly
defined personality change, with subsequent onset of a severe depression one year later.
After failing multiple medication trials, she initially responded to ECT, but subsequently
failed despite a total of 55 treatments over three years. Previous neuropsychological testing
indicated cognitive impairment consistent with severe depression. An MRI revealed mild
diffuse atrophy and volume loss and a positron emission tomograph revealed mild diffuse
hypometabolism. Family history was significant for mood disorders. The patient went
through an acute series of five infusions with reported transient and tolerable symptoms of
double vision, paresthesia, tinnitus, and a sensation of floating, but no improvement in her
depressive symptoms (Figure 1).

Patient C was diagnosed with MDD and GAD. His depression began in his late 30’s with
four distinct lifetime episodes, each lasting approximately one year. He had failed multiple
medications and a series of 12 ECTs. No previous neuropsychological testing or
neuroimaging had been performed. Family history was significant for mood disorders. The
patient underwent six infusions and reported feeling fearful as well as experiencing
paresthesia, and perceptual changes. He reported no improvement in his depressive
symptoms (Figure 1).

Patient D was diagnosed with atypical MDD. His depression began in his early 50’s, with
unsuccessful treatments including pharmacological trials, a series of 17 ECTs, and a vagal
nerve stimulator. No previous neuropsychological testing or neuroimaging had been
performed. Family history was significant for mood disorders. The patient went through a
series of six infusions. He did report a decrease in his depressive symptoms after the first
infusion, although not enough to meet the response criterion of 50% reduction. His
depressive symptoms increased with subsequent infusions until he was back to his baseline
level after infusion six (Figure 1). Somnolence was the only side effect.

Discussion
Recent research has focused on the glutamatergic system in MDD and the rapid
antidepressant effect of medications targeting this system. Ketamine has been shown to be a
rapid, safe, and efficacious alternative to more traditional forms of treatment2-7, 9 and has
demonstrated similar effects when given repeatedly over an extended period of time4-7, 9.
However, most, if not all, of the cases reported are in patients under the age of 65. Our cases
describe four heterogeneous presentations of depression in patients over the age of 65 where
ketamine treatments did not prove beneficial.

Studies have shown that the N-methyl-D-aspartate (NMDA) receptors appear to be more
affected than other glutamate receptors by the aging process, such that there is an overall
decline in their number and functionality (although this is not uniform across all brain
regions)10. Ketamine exerts its effects by blocking NMDA receptors and stimulating α-
amino-3-hydroxy-5-methylisoxazole-4-propionic acid (AMPA) receptors11, 12. It is possible
that those individuals with geriatric depression do not have sufficient NMDA receptors
present for effective binding by ketamine, or that the NMDA receptors that are present have
functionally changed.

Moreover, age-related sensitivity to anesthetic agents has been reported13, possibly due to
age-related changes in NMDA receptors. Ketamine’s usage as an anesthetic is well-
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established14. Such age related sensitivity may result in a heightened response to ketamine
and produce more intense side effects than described in younger patients. In our case series,
patients were administered ketamine at 0.5 mg/kg of ideal body weight as described in the
literature and it was evident that they experienced subjectively severe dissociative states.
They reported being “in another world”, “floating”, and being “outside my body”. Patient A
terminated the treatment and Patient C reported being frightened by his experience. Further
investigation into this age-related anesthesia sensitivity may help to establish appropriate
dosage guidelines for administration in geriatric patients with TRD, as well as reduce
potential side effects.

It is known that late-life and late-onset depression differs from that of early-onset depression
in many ways15, 16. The lack of well-designed clinical trials of novel treatments for late-life
depression makes it difficult to define who would actually benefit from novel, fast-acting
antidepressants like ketamine. The likelihood of co-morbid medical illness makes treatment
for depression more complex and comorbid anxiety disorders in the elderly can increase
treatment resistance17, further complicating the treatment of this group. It is possible that in
two of our patients (A & B), their depression, and lack of response, was the result of a
subcortical dementia or a fronto-temporal variant dementia, respectively. Revisiting
diagnoses that may better account for the lack of treatment response to ketamine in geriatric
TRD patients is necessary. Moreover, the aging process in general, as well as the age-related
brain sensitivity to anesthetic drugs, makes it more difficult to determine the dose of
ketamine that should be used. The patients described in this case series were refractory to
multiple treatment modalities as are, we believe, all of the patients described in other
ketamine reports2-7, 9. Given this current state of knowledge, it would be unwise at this time
to extrapolate the results seen here to more typical or initial presentations of late-life
depression. We would argue that more comprehensive studies of ketamine in older adults
with TRD are needed to determine whether this treatment is worthwhile in this population.
Our experience suggests that, if geriatric patients are being considered for ketamine therapy,
they be given an initial dosage of ketamine that is less than 0.5 mg/kg of ideal body weight,
with the hope of avoiding difficult side effects such as dissociation. Once psychological
safety is established the dosage could be gradually increased to assess for potential benefit.
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Figure 1.
Response to ketamine treatments over a series of infusions in four geriatric depressed
patients. Each marker indicates a treatment. MADRS scores at or below 8 indicate
remission.
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