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Abstract

Treatment-resistant depression (TRD) is diagnosed after at least two trials of failed
monotherapy of antidepressants. The patient in the case report of this paper is seen for major
depressive disorder for a couple years and is trialed on multiple medications. After
psychopharmacology trials of monotherapy, combinations, augmentations, and electroconvulsive
therapy (ECT), the patient is trialed on low dose ketamine. Patient’s response includes decreased
negative symptoms, such as improved emotional flattening, brighter affect, psychomotor
stability, and decreased feelings of hopelessness. Based on a review of literature on ketamine on
treatment-resistant depression, an analysis of the responses demonstrated that ketamine can help
improve treatment-resistant depression symptoms based on popular depression scoring tools.
This paper aims to determine the usefulness of ketamine on treatment-resistant depression and
suicidal thought through literature reviews, and to provide some implications for future use with

the medication that has seen an increase in its use in the field of mental health.

Keywords: Ketamine; Depression; Treatment-Resistant Depression
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Background

Mental illness is a topic that has been getting more attention over recent years. People
from all walks of life have been stepping up and sharing their struggles with one of the
debilitating illnesses. Over the last few years, celebrities, like actors and professional sports
players, have been using their platform to share their experiences on living with a mental illness.
This is done with the hopes that more people will pay attention to the signs of mental illness and
will be willing to seek help. Hopefully with the increase in attention to such a sensitive topic,
more research will be done to provide more treatment options. One of these mental illnesses that

has a big impact in people’s lives is depression.

Depression has multiple presentations, timeframes, and diagnostic criteria. The National
Institute of Mental Health (2019) states that “Major depression is one of the most common
mental disorders in the United States” (n.p.). In 2017, almost 17.5 million adults (18 years and
older) in the United States suffered from a major depressive episode (National Institute of Mental
Health, 2019). This is just over 7% of the adult U.S. population. The American Psychiatric
Association’s (2013) Diagnostic and Statistical Manual of Mental Disorders (5th ed.; DSM-5)
defines major depressive disorder as five or more symptoms (one at least being depressed mood
or loss of interest) over a 2-week period and “cause clinically significant distress or impairment
in social, occupational, or other important areas of functioning” (p. 161). The symptoms
mentioned include sleep disturbance, significant weight changes, sleep pattern disturbance,
psychomotor changes, fatigue, feelings of worthlessness, impaired concentration, and recurrent
thoughts of death (APA, 2013). Treatment of this disorder is typically done with the
pharmacological use of antidepressants. Even with all of the types of medications available for

depression, sometimes there are people who are unresponsive to them. These are the patients that
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have what is termed “treatment-resistant” depression, which Hartberg et al. (2017) defined as
“having previously failed at least two separate, evidence-based pharmacological treatments for
depression” (p. 393). Roughly 30% of patients with major depressive disorder develop
treatment-resistant depression (Haroon et al., 2018). “Many clinical factors have been related to
treatment non-response including psychiatric co-morbidities such as anxiety disorders,
personality disorders, and bipolar disorder as well as obesity and a history of childhood
maltreatment” (Haroon et al., 2018 p. 43). Other physical conditions like cancer, cardiovascular
disease, and diabetes could also play a part in poor treatment response, thus leading to treatment-
resistant depression. Haroon et al. (2018) did a study that found that patients with treatment-
resistant depression had higher plasma levels of inflammatory markers, which could lead to

further developments and treatments when targeting treatment-resistant depression.

Treatment-resistant depression poses additional challenges in finding the right
intervention. By researching and discovering new, novel treatment options, providers will be
better equipped in managing challenging cases like these. The following is a patient case
scenario who has treatment-resistant depression and the interventions tried before using ketamine
infusions, along with the patient response to the trialed ketamine. This paper focuses on the
research done with ketamine for the use of treatment-resistant depression. Having another option
available for patients suffering from treatment-resistant depression could help people finally

have stability from their debilitating illness that they have struggled with for so long.

Case Report

Patient was a 21-year-old female who had a long standing mental health history. Patient
was from another country and was adopted before she was two-years old and was brought to the

United States. Due to the patient being adopted, her family medical history and family
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psychiatric history was unknown. As far as pertinent medical history, the patient had a delay in
speech and milestones, with a perceptual reasoning IQ of 73 and a verbal 1Q of 93. This had led
some people to, at times, overestimate her intellectual capacities. Patient’s adopted father had
passed away just a little over two years after being adopted, which was hard on her. Previous
diagnoses included major depressive disorder, generalized anxiety disorder, reactive attachment
disorder, and attention deficit hyperactivity disorder (ADHD). She was a nonsmoker, denied any
alcohol use, caffeinated beverages, or any illicit drug use. Patient came to this hospital’s clinic

initially as a referral for an ECT consult.

Patient presented to the clinic for reports of depressed mood. Stated in the last couple
months she endorsed dysphoria, hypersomnolence, anhedonia, feelings of guilt and
worthlessness, decreased energy, decreased concentration, decreased appetite, and psychomotor
slowing. She denied thoughts of suicide, but had been recently hospitalized one month prior for
suicidal thoughts and thoughts of cutting herself with a knife. Patient also had some “creepy
thoughts of cutting my mother”. Patient was diagnosed with major depressive episode, single
episode, severe, with psychotic features. Patient also had endorsed depression that had been
consistent over the last 3 years, but those last 6 weeks had been worse. She had also been

diagnosed with persistent depressive disorder.

Patient also endorsed “years” of excessive, bothersome, daily worries. She worried
something was always going to happen to her. She also endorsed fatigue, restlessness, irritability,
decreased concentration, muscle tension in her neck, and initial insomnia due to the constant

worry. Patient was diagnosed with generalized anxiety disorder.

Patient had a history of 3 previous psychiatric hospitalizations, which all happened in a

recent two year span. She had attempted suicide twice in the past, once by hanging and another
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time by attempted overdose. She had endorsed a history of violence towards others. No head
trauma with loss of consciousness or seizure disorder was endorsed. Previous psychotropic
medications included, but were not limited to, adderall, clonidine, vyvanse, wellbutrin, lamictal,
latuda, abilify, cymbalta, lexapro, celexa, zoloft, lithium, effexor, viibryd. Patient had individual
counseling, group counseling, services such as assertive community treatment (ACT), and
dialectical behavior therapy (DBT) sessions were attempted, but the patient wasn’t in the best
cognitive state for that at that time. Patient and mother had reviewed the risks, benefits, and side
effects of ECT and decided to proceed with it. A standard preop physical was done the included
an electrocardiogram and labs that consisted of thyroid stimulating hormone (TSH), complete
blood count (CBC), and a comprehensive metabolic panel (CMP). Patient also was prescribed
Reglan and Ranitidine to take the night before the treatments. She had 10 sessions of ECT
completed. She reported some overall improvement in mood, but went back to down in her mood
after 3 months. Given the different treatments that were used and patient still had not had
successful responses to treatment, patient had been reported as having treatment-resistant

depression.

This young female was finally referred by the psychiatrist who performed ECT to another
doctor who had been using ketamine to help treat depression. Upon arrival to the hospital for
ketamine infusions, patient was scored a 13/15 on the Maudsley scale. “The Maudsley Staging
Method (MSM) is the first multidimensional model developed to define and stage treatment-
resistance in ‘unipolar depression’” (Fekadu et al., 2018 p. 1). A score between 11-15 is
considered severe treatment-resistant depression. Over the course of the hospital stay, the patient
received 6 intravenous (V) ketamine treatments, which started at 0.5 mg/kg and with the last 4

treatments being 0.75 mg/kg. Patient’s Beck Depression Inventory (BDI) score went from 47 on
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admission to 10, which was a score classified of having minimal depressive symptoms. She had

also denied any suicidal thoughts.

Patient continued to receive ketamine after discharge. She started by going in three times
in the first week after discharge, with a dose of 1 mg/kg. She had some decline in mood in
between treatments initially but was able to recover from those episodes. Eventually, patient was
able to improve to where she would only go in one time a week, or longer, and received doses of
1.1 mg/kg. Her BDI score had continued to be less than 10 on subsequent visits. The BDI is
“One of the most commonly used instruments to measure depression symptom severity in
clinical settings” (Reis et al., 2019 p. 1). A score between 0-13 is considered having minimal

depressive symptoms at that time, so patient was responding well.

This patient case shows the reason for the purpose of this paper. Ketamine has shown
some promise as a viable alternative option for the treatment of treatment-resistant depression.
Ketamine has recently been FDA approved for the treatment of depression. There are clinics that
advertise ketamine infusions for the treatment of depression, at a price of $500 per treatment
(“Ketamine Therapy”, 2020). This paper explores the literature on ketamine as a novel treatment

for depression.

Literature Review

A review of literature was completed using the Ebscohost search program through the
University of North Dakota. The databases used in the search were Academic Search Premier,
CINAHL Complete, MEDLINE Complete, PsyARTICLES, and PsycINFO. The keywords used
in the search were ketamine, depression, and treatment-resistant depression. The limiters

included articles published within 8 years and only articles that were available as full text
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articles, which yielded in 1,030 articles. The search was then further refined to only literature

reviews as a methodology, which yielded 28 total articles. Using the library services provided by
Essentia Health for employees, the same keywords and limiters were used except for not limiting
it to just literature reviews. This resulted in 84 total articles, some of which were duplicates from
the first search. The primary articles selected for this paper included literature reviews and meta-

analyses, as they are compilations from multiple studies and are the highest levels of evidence.

In one systematic review (Xu et al., 2016), 9 randomized trials were found that examined
either low-dose ketamine and very low-dose ketamine administrations. Low-dose ketamine
infusions is considered 0.5mg/kg and very lose-dose ketamine is 0.1-0.4mg/kg. Amongst all the
trials, it was concluded that low dose ketamine infusions provided better results than the very
low-dose ketamine infusions. During these 9 studies, the main results that were looked at were
“depression scale scores at days 1, 3, and 7, remission, response, suicidality, safety, and
tolerability” (Xu et al., 2016 p. 1). From day 3 and on, the overall response, depression scores,
and remission rates were much more in favor for the use of low-dose ketamine compared to very
low-dose ketamine. For benefits on depressive symptoms and scaling scores, “A large reduction
in depression severity was evident within 4 hours...and treatment effects were largest at day 1”
(Xu etal., 2016 p. 4). While the day 1 depression scores were close between groups, “the
reduction in overall severity appeared smaller and shorter lived” (Xu et al., 2016 p. 4) was
evident compared to low-dose trials. Response and remission rates were almost four times higher
in the ketamine groups versus the placebo groups. As predicted, the low-dose ketamine groups
showed greater response and remission, even up to day 7, than the very low-dose group. As far
as suicidal thought is concerned, scores were improved on days 1 and 3 after ketamine infusions,

but not at day 7. While it shows some limitation in chronic improvement in suicidal thoughts, it
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is promising to see that ketamine could make for an emergency medication that could be

administered in crisis situations where patients may be having increasingly strong suicidal urges.

Depression response in a review by Bobo et al. (2016) also shows the immediate impact
ketamine can have. “Those who benefitted from ketamine experienced rapid (within hours) onset
of clinical antidepressive response” (p. 698). This clinical review by Bobo et al. (2016) had
shown that “positive benefit from ketamine persisted for 3-14 days on average after single
infusions” (p. 698). This is one of the highest response rates in terms of days that was found
throughout the articles. This may be due to the fact that most articles did not have follow ups that
went past two weeks since final infusion. As with the rest of the literature, Bobo et al. (2016)
found through the studies of nine meta-analyses, that “the efficacy advantage of ketamine was
most consistently observed within hours of initiating ketamine therapy through post-
administration day 7, with peak effects occurring at 24 hours in most cases” (p. 699). This
continued theme of immediate efficacy helps in building a case for the use of ketamine as a
potential short-acting medication. Response and remission rates were shown to be beneficial in
the short-term for the use of ketamine. One study in the article by Bobo et al. (2016), had shown

a longer improvement in depressive symptoms for 12-14 days.

Wilkinson et al. (2019) did a systematic review that focused on studies that did only
single dose, 1V ketamine treatments. Compared to the reviews and studies that were done with
multiple treatments, the single use treatments of ketamine had shown similar results in efficacy.
Participants in studies that Wilkinson et al. (2019) included had either passive suicidal ideation
or active suicidal thoughts. After administration of ketamine, participants had reports of
improved suicidal thought compared to controls. These improved suicidal scores started at day 1

and lasted up until day 7 post administration (Wilkinson et al., 2019). Studies in the Wilkinson et
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al. (2019) review included clinician-reported suicidal assessments as well as participant self-
reported scores. No matter the report (clinician-administered or self-reported), suicidal scores

carried this overall improvement after ketamine administration.

Depressive symptoms showed similar improvement in single use administration trials.
Depressive symptoms not only improved but “changes in suicidal ideation and overall severity of
depressive symptoms were strongly correlated at all time points” (Wilkinson et al., 2019 p. 6).
The correlation occurred from day 1 and lasted until day 7. This correlation occurred with both
clinician-administered assessments and self-reported symptoms. This review by Wilkinson et al.
(2019) continues to support the idea that ketamine’s symptom improvement appears to be dose-

related.

A smaller study of participants was shown to have similar response to ketamine after
single infusions. Bratsos and Saleh (2019) reported similar findings of ketamine scoring
improved treatment-resistant depression scores and response to treatment. These improved
scores started after 24 hours. “Ketamine’s benefits were maintained for up to seven days post-
infusion, at which point significant differences in MADRS (Montgomery-Asberg Depression
Rating Scale) compared to midazolam were no longer observed” (Bratsos & Saleh, 2019 p. 2).

Just one infusion has been shown to be effective for at least 7 days.

Single infusion studies seem to show similar results, even given the varying differences
in depression rating scales, controls, and other variables and exceptions for each study. Molero et
al. (2018) reported on 4, single infusion studies that all had similar results. The benefits of
ketamine, compared to placebos of saline, riluzole and midazolam, were greater after 24 hours
and, in most studies, lasted up to one week. These results agreed with the overall results of 17

single dose trials that were analyzed by Coyle and Laws (2015). “Turning to single infusion



Effects of Ketamine on Treatment-Resistant Depression 12

studies, large effects emerged at 4 hours and at 24 hours, confirming the reported rapid reduction
in depressive symptoms, and also at 7 days” (Coyle & Laws, 2015 p. 154). Ibrahim et al. (2012)
had almost 60% of their participants remain with a positive response after 1 week of a single

ketamine infusion.

Strong and Kabbai (2018) shared their reviews of studies and challenged the idea of
ketamine effects being dose-dependent. Ketamine was shown, through depression rating scales,
to have sustained remission periods of treatment-resistant depression when ketamine was given
in repeated infusions multiple times a week. Not only were the depressive symptoms/scores
lower, but “clinical studies have reported a greater number of TRD patients responding to low-
dose ketamine...repeated infusions as compared to single infusion paradigms” (Strong &
Kabbai, 2018 p. 167). Strong and Kabbai’s (2018) claim to this is that “The enhancement of
antidepressant efficacy of low-dose ketamine treatment under repeated infusion paradigms could
be indicative of behavioral sensitization to ketamine’s antidepressant effects” (p. 167). While
ketamine does have some short term, positive responses to treatment-resistant depression,

reviews like these show that there is potential for moderate to long-term use studies.

Repeated infusions have had some mixed results overall as far as finding the duration and
frequency of doses for appropriate efficacy. Bratsos and Saleh (2019) reported on a smaller study
where participants received either ketamine or placebo infusions. These infusions were given
either twice weekly or three times weekly for four week period. The dosing regime was
determined to initially be twice a week for ketamine “Since a significant difference in the
MADRS score between the two ketamine frequencies was not found, although the study lacked
the power to detect significant differences between the two regimens” (Bratsos & Saleh, 2019 p.

3). Overall, however, the response to treatment for repeated infusions was impressive, as
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improved depression scores were noted up until day 15 post-treatment (Bratsos & Saleh, 2019).
Molero et al. (2018) shared four studies of repeated infusion trials where response rates were
noted to last around a similar time of 12-18 days. There were some participants who had
exaggerated response times. In one study, five participants had positive response after 28 days,
with another study having two participants with the same response time of four weeks (Molero et
al., 2018). The response of repeated infusions is shown to be beneficial, but the challenge lies in

finding a standardized dose and frequency of administrations per week.

Currently, the main route of administration for ketamine is by 1V infusion, but some
studies focused on other routes as well. While the study had a small sample size, Loo et al.
(2016) did a pilot study that focused on three routes of administration, 1V, intramuscular (IM)
and subcutaneous (SC), with increasing titration. While the increase in dose was effective for
some, “An important finding is that participants differed in their response to ketamine at specific
mg/kg doses, with some attaining response and remission at doses lower than 0.5mg/kg” (Loo et
al., 2016 p. 54). A positive correlation to increased dose and response to treatment-resistant
depression was noted, but no set dose was discovered to be most effective across the board.
While all three routes (1V, IM, and SC) had positive response and remission, the dosing
inconsistencies show a need for increased research on proper starting doses and general safe and
effective dose ranges. In a study with Hartberg et al. (2018), the route of administration was
sublingual. This changed doses to an average dose of 2-3mg/kg. Even with the study focusing on
a different administration route, ketamine was still shown to decrease hospital admission rates by
70% on follow up (Hartberg et al., 2018). The one consistent finding with the Loo et al. (2016)
study was that “high response and remission rates were seen with all modes of administration,

with peak effects occurring 24 hours after treatment, consistent with the reports of earlier
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studies” (p. 54). These studies further validate how ketamine can be effective in the short term

for emergent patients.

Suicidal ideation was another measurement that was used in gauging the efficacy of
ketamine on treatment-resistant depression. All studies that measured suicidal ideation had seen
improvement (Fond et al., 2014; Wilkinson, 2016; Molero et al., 2018; Hartberg et al., 2018;
Bobo et al., 2016; Xu et al., 2016). However, these results were noted to only be beneficial up to
72 hours. These results still show the immediate benefit that could be provided to a patient in a
suicidal crisis. Bobo et al. (2016) shared how one study “showed sustained reductions of suicidal
ideations over a 12-14 day period following repeated ketamine infusions that were delivered over
a 2-week period” (p. 704). Molero et al. (2018) confirmed similar results of a 12 day response to
suicidal ideation in studies of repeated infusions given three times a week. All studies that had
reported on suicidal ideation had shown immediate reduction (within 24 hours) after first

administration of ketamine, whether it was single infusion studies or repeated infusions.

These articles all show that there is a positive response to ketamine for treatment-resistant
depression and suicidal ideation. Some studies, however, did show that ketamine was not as
effective in the short-term treatment of bipolar depression as compared to unipolar depression
(Xu et al., 2015; Bobo et al., 2016; Coyle & Laws, 2015). Loo et al. (2016) excluded any
participants with a bipolar disorder in general, even if was bipolar depression. There were some
limitations within the research. Studies were not consistent in the types of controls used. Some
used saline as the control, while others used midazolam. Studies also differed with what
psychotropic medications the patients were allowed to be on during the trial. Some studies
focused on ketamine as monotherapy, while others allowed any psychotropic medications. Some

studies included in the review by Fond et al. (2104) also had compared ECT to ketamine
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treatment. Scoring tools for depression also varied. While some studies used MADRS, others
used the BDI, Hamilton Depression Rating Scale (HAM-D), or Quick Inventory of Depressive
Symptomology-Self Report (QIDS-SR). The research was also scattered in terms of single use
trials and repeated IV infusions. With the repeat infusions, the time frames also varied. Even
with ketamine clinics opening up and currently being used as a late-stage treatment option for
treatment-resistant depression, more research needs to be conducted. It would be beneficial for
trials to have longer periods of low-dose ketamine infusions to gauge any potential threshold for

addiction, exhaustion/plateau of its intended efficacy, and any potential long term side effects.

Implications

Ketamine has been shown to have a relatively short duration of efficacy. This is most
likely due to its short half-life and peak times of effect. Given the results from the studies, all of
these factors show that ketamine could be a beneficial medication for short-term use. This may
include emergency situations, such as a severe crisis or suicidal intent, inpatient treatment for
acute stabilization, or possibly as just maintenance therapy in an outpatient setting, like ketamine

clinics now are doing.

Given the rough average range of 3-7 days of positive response after treatment, it would
be interesting to have studies done in emergency departments where ketamine is used as a one-
time dose to prevent hospital admissions. A psychiatric nurse practitioner could do an initial
assessment, and if certain criteria is met, that patient could receive the infusion in the emergency
department. After criteria is established and a study made, the effect on patient outcomes and
admissions could be assessed. If the patient has a follow up appointment with their psychiatric
provider within the week, ketamine could perhaps enable that patient to stabilize and return

home before that appointment.
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Even with some of the limitations discussed in the literature review, there are still good
implications of use for ketamine and where it could go as a viable option for treatment-resistant
depression for psychiatric nurse practitioners. One implication could be to screen their outpatient
clients, perhaps with an updated Maudsley Scale. Referrals could then be made for outpatient
ketamine infusions if they scored in the severe category while also being diagnosed with
treatment-resistant depression. In subsequent outpatient visits to their psychiatric provider,
monitoring the effectiveness of treatments could be done by continuing to administer the
Maudsley Scale for depressive symptoms. With one of the limitations of the studies being
multiple scoring tools, it would be imperative that a standard scoring tool be used in the
screening and evaluations of patients receiving ketamine. While it’s limited evidence, nurse
practitioners have been shown to be effective at expanding their role and being able to provide
safe and effective screening, as well as providing the ketamine services (Svensson et al., 2016).
With the growing field of ketamine use for treatment-resistant depression, this shows that nurse
practitioners, with the proper training and certification, could help carry some of the increasing

demand for ketamine services that may be seen in the future.
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