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Abstract

Background Anorexia nervosa is a life-threatening psychiatric illness with a high mortality rate and limited
treatment options. This illness is frequently comorbid with major depressive disorder, leading to additional obstacles
in patient quality of life, and increasing the mortality rate further due to risk of suicide. Ketamine, a competitive
N-methyl-D-aspartate receptor antagonist, has been shown to be beneficial in depression given its effects on
neuroplasticity. There are few cases in the literature describing ketamine use in patients with eating disorders, and
even fewer that describe psychotherapy-assisted ketamine use in this patient population. We present the case of a
33-year-old woman with a history of severe and enduring anorexia nervosa and comorbid major depressive disorder
who we treated safely with ketamine-assisted psychotherapy using intravenous ketamine in a general hospital
setting.

Case presentation Our patient is a 33-year-old woman with past psychiatric history of severe and enduring anorexia
nervosa and major depressive disorder with comorbid psychiatric and medical conditions who presented to the
hospital due to malnutrition. She had an extensive psychiatric history as well as multiple medical hospitalizations due
to her eating disorder. She had tried numerous psychiatric treatments, including antidepressants, mood stabilizers,
antipsychotics, electroconvulsive therapy, and multiple types of therapies without significant improvement in
symptoms. She agreed to try ketamine for treatment-resistant depression and received it intravenously for seven
sessions in a closely monitored setting, and simultaneously engaged in acceptance and commitment therapy during
sessions. She demonstrated increased cognitive flexibility, disappearance of suicidal ideation, and reduction in Beck
Depression Inventory Scores.

Conclusions Our case is unique in that it demonstrates the successful usage of ketamine-assisted psychotherapy
in a hospital setting with severe and enduring anorexia nervosa and comorbid major depressive disorder. Her body
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mass index was profoundly low at 13, whereas the lowest documented in the literature was 16.9. This case shows that
ketamine-assisted psychotherapy may be a promising treatment modality for patients with anorexia nervosa with

co-morbid depression who have failed other interventions.

Keywords Severe and enduring anorexia nervosa, Major depressive disorder, Treatment-resistant depression,
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Introduction

Anorexia Nervosa (AN) is a psychiatric disorder with
a high mortality rate. Symptoms include significantly
low body weight, food restriction, disturbance in body
image, intense fear of weight gain or behaviors that inter-
fere with weight gain [1]. Patients with AN have over
twice the mortality rate of those without. These deaths
appear to be attributable both to the medical sequelae
of anorexia nervosa, and to suicide [2]. The mainstays
of treatment for AN are psychotherapy and nutritional
intervention. In spite of the available treatment options,
over 20% of patients develop a chronic course [3]. These
patients are said to have severe and enduring AN (SE-
AN). While the exact criteria for SE-AN are not precisely
defined, most literature describes elements of unremit-
ting AN symptoms (low BMI), long duration (over 7
years), and treatment resistance (failure of multiple high-
quality treatment interventions) [4]. There is frequent
comorbidity between AN and Major Depressive Disorder
(MDD) and standard antidepressant treatments do not
appear to robustly improve clinical course in this patient
population [5]; therefore consideration should be given
to new types of antidepressant therapies. One such treat-
ment that has garnered interest in recent years for the
treatment of MDD is ketamine.

Ketamine is a non-competitive N-methyl-D-aspartate
(NMDA) receptor antagonist, and has been shown to
be efficacious in treatment-resistant depression (TRD).
Esketamine, the s-enantiomer of ketamine, has been
FDA-approved to treat TRD. A possible mechanism
for the antidepressant effect of ketamine is neuroplas-
tic changes via activation of brain-derived neurotrophic
factor and its receptor tropomycin receptor kinase B
signaling cascade and their downstream changes, espe-
cially in the medial prefrontal cortex. Chronic stress in
depression-related behavior has been shown to elimi-
nate postsynaptic dendritic spines on prefrontal projec-
tion neurons. Antidepressant-dose ketamine may reverse
these effects by selectively rescuing eliminated spines [6].
Ketamine may also have beneficial effects in eating dis-
orders. Since NMDA receptors are responsible for long-
term potentiation, and are involved in memory and recall
in the hippocampus, ketamine may prevent reinforce-
ment of compulsive behavior; this compulsive behavior
is one of the factors that perpetuate anorexia nervosa
[7]. Studies involving mice have demonstrated favorable
effects of ketamine on activity-based anorexia, in which a

single dose of ketamine increased food intake and weight
gain and reduced anxiety-like behavior, with long-lasting
effects [8].

The literature on ketamine use for eating disorders is
limited to case reports and case series [7, 9-13]. Even
fewer reports exist of the utilization of psychotherapy
during ketamine sessions. The first case report to detail
ketamine-assisted psychotherapy in an eating disorder
patient was in 2021, and demonstrated prolonged reduc-
tion of eating disorder symptoms after using intravenous
ketamine in a patient with refractory bulimia nervosa
[14]. A case series examined improved depression and
anxiety in a series of patients with various eating disor-
ders utilizing group-based ketamine-assisted psycho-
therapy with intramuscular ketamine [15]. Another case
series described ketamine-assisted psychotherapy with
sublingual followed by intramuscular ketamine in ado-
lescents with various psychiatric diagnoses, including
anorexia nervosa and unspecified eating disorder with
binging/purging/restricting, which showed symptomatic
and functional improvements [16].

To our knowledge, we are the first to present a case of
intravenous (IV) ketamine-assisted psychotherapy to a
patient with anorexia nervosa with very low weight. The
aforementioned cases describe patients with normal BMI
or underweight; the lowest described BMI in previous
literature is 16.9. Given the medical fragility of patients
with severe underweight, we wanted to present a case
that demonstrates the safe use of intravenous ketamine
in this population. We also wanted to describe the util-
ity and feasibility of utilizing ketamine-assisted therapy
in a patient so acutely ill as to require inpatient medi-
cal hospitalization. We therefore present the case of a
33-year-old woman with a history of severe and endur-
ing anorexia nervosa and comorbid major depressive
disorder, who we treated safely with ketamine-assisted
psychotherapy using IV ketamine in a general hospital
setting.

Case presentation

Our patient “Ms. S” is a 33-year-old woman with a his-
tory of severe and enduring anorexia nervosa (SE-AN),
gastroparesis, epilepsy, major depressive disorder, gen-
eralized anxiety disorder (GAD), and post-traumatic
stress disorder (PTSD) who was admitted to the hospital
with severe malnutrition. At the time of her admission,
she had a body mass index (BMI) of 13 kg/m*(indicating
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extreme underweight status), and had restricted her
caloric intake to 100 kcal per day due to stomach pain
and fear of losing control while eating.

Ms. S has an extensive psychiatric history. Her anorexia
nervosa symptoms started at age 13. She attended spe-
cialized treatment for anorexia nervosa starting in her
teen years. She had modest treatment success at several
points in time, notably during her early twenties, a period
of time during which she completed schooling and pur-
sued a professional career. In her mid- to late- twenties
she again became symptomatic of her eating disorder and
received intensive and highly specialized treatments for
eating disorders, including several residential eating dis-
order treatment programs. She had a history of medical
sequelae of severe malnutrition, including gastroparesis
and slow-transit constipation. She has required admis-
sion to medical units numerous times for monitored
refeeding, and has developed electrolyte abnormalities
and extreme bradycardia. During several of these admis-
sions she was found to engage in extreme avoidance of
the consumption of calories. She had a history of con-
cealing food to falsely elevate calorie counts, and tam-
pered with medical devices that delivered calories, such
as naso-gastric tube connections. At times, she would
have episodes of behavioral dysregulation, including
removing therapeutic lines, attempting impulsively to
leave the hospital against medical advice.

In addition to the SE-AN, Ms. S has suffered from
depression and anxiety since her late teenage years. She
has had numerous psychiatric hospitalizations and sev-
eral prior suicide attempts. She has a history of non-sui-
cidal self-injurious behavior. Her last suicide attempt was
by wrist cutting, requiring sutures by a hand surgeon,
approximately two months prior to this admission. For
treatment of her depression and anxiety she has failed
numerous medication trials. The details regarding dura-
tion and dosage of these treatments was not accessible to
us at the time of our treatment of Ms. S. She had many
antidepressant and augmentation trials over a twenty-
year period from all the major classes of antidepressant
medications without significant clinical response. She
could not tolerate selective serotonin reuptake inhibi-
tors (SSRIs), serotonin and norepinephrine reuptake
inhibitors (SNRIs) and Buspirone due to reported side
effects of agitation, and also failed trials of tricyclic anti-
depressants (TCAs). She was treated with typical and
atypical antipsychotics, anti-epileptic mood stabilizers,
and psychostimulants, which were not efficacious. She
failed three previous full courses of electroconvulsive
therapy. The patient had had one prior trial of ketamine
more than ten years prior; however, the details of this
trial are not known and it seems she did not finish a full
ketamine course. She has a history of trauma, includ-
ing sexual trauma in early adulthood. She has engaged
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in psychotherapy both during hospitalizations and as an
outpatient, in various modalities including cognitive-
behavioral therapy, dialectical-behavior therapy, and
acceptance and commitment therapy.

Ms. S has a history of numerous medical hospitaliza-
tions due to her malnourishment. She had been dis-
charged from our hospital one month prior to this
presentation, but had been unable to maintain the weight
she had gained during the previous hospitalization. At
the time of this hospital admission, she was afebrile,
with bradycardia (52 beats per minute) and hypotension
(blood pressure 88/45). Labs were significant for leuko-
penia (white blood cell count 2.8 k/mm?®) and anemia
(Hemoglobin 10.7 g/dL); electrolytes, liver function tests
and coagulation studies were normal. Her home medica-
tions were restarted, which included Clonazepam 1 mg in
the morning and 1.5 mg in the evening, Lorazepam 2 mg
three times daily with meals, Metoclopramide 10 mg
three times a day with meals, Pyridostigmine 90 mg three
times daily, Quetiapine 200 mg two times daily, Trazo-
done 100 mg three times daily plus 300 mg at bedtime,
and Gabapentin 600 mg three times daily. Chest x-ray
showed clear lungs and electrocardiogram (EKG) showed
sinus bradycardia. A few days after admission, the patient
was transferred to the medical intensive care unit for
management of hypotension; she was given a 1-liter
bolus of normal saline and 1-liter of lactated ringers; she
was briefly treated with Norepinephrine, and was then
transferred back to the floors after blood pressure was
stabilized.

The psychiatry team was consulted upon admission
for assistance with managing Ms. S’s disordered eating
behaviors and mood and anxiety disorder symptoms;
psychiatry followed her throughout her admission. On
assessment, Ms. S was quite symptomatic of SE-AN with
severe and entrenched eating disorder cognitions: panic
at the thought of consuming calories, preoccupied with
thoughts of food and rigid rules around eating in order
to influence weight, intense fear of losing control over
eating, shame when seeing her body in the mirror. In
response to her fears about eating and weight, she fixated
on her anxiolytic medications and attempted to negotiate
with providers for higher doses of her medications; she
recognized that in the past higher doses had yielded seda-
tion but not true anxiolysis. She complained of severe
depression, in spite of a robust regimen of antidepressant
medications. Themes of her depression included sad-
ness, loss of interest, feeling slowed down, seeing self as
a failure and causing problems for others, and self-dislike.
She had suicidal ideation without acute intent or plan.
She felt absolutely unmotivated to challenge her anxious
and eating-disorder based cognitions - the psychiatric
consultants formulated that her depression created such
profound symptoms that rendered behavioral treatment
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of her SE-AN and GAD prohibitively difficult. She scored
42 on the Beck Depression Inventory (BDI) and 26 on the
Quick Inventory of Depressive Symptomatology. Since
the patient had tried multiple medications and interven-
tions for her MDD without adequate therapeutic benefit,
she was considered to have TRD and alternative options
were explored.

The patient was willing to try ketamine to address
her depression with the hope that it would ameliorate
her distress and enhance collaboration in the care of
her eating disorder. She expressed hope that ketamine
could help with her fear of nutrition and calories. She
understood that ketamine is an off-label treatment for
treatment-resistant major depressive disorder, and that
there could be no guarantee of benefit. She reasoned that
extensive on-label treatments over many years had not
helped her substantially, and therefore she was willing
to undergo this off-label treatment. Extensive discussion
of possible risks was undertaken; she asked appropriate
questions and evidenced understanding. Based on her
reasoning, understanding, and appreciation of her con-
dition she was considered capable of consenting to ket-
amine infusion for depression. She then provided written
informed consent to undergo ketamine-assisted psycho-
therapy. She was medically cleared for ketamine infusion
therapy by her primary internal medicine team.

Ms. S received seven ketamine infusions over 3 weeks.
She initially received 0.5 mg/kg IV ketamine over 40 min;
the dose was increased up to 1 mg/kg based on response
and tolerability. She received 0.5 mg/kg for the first infu-
sion, 0.75 mg/kg for the second through 5th infusions,
and 1 mg/kg for the sixth and seventh infusions. The
infusions were performed in the operating room stag-
ing area, with an anesthesiologist available throughout
the infusion. Her heart rate, respiratory rate, and oxy-
gen saturation were monitored continuously, and her
blood pressure was measured every 15 minutes. She was
assessed throughout treatment for adverse effects. Her
vital signs were monitored every 30 minutes for 2 hours
after the infusion, and she was kept on constant cardiac
telemetry while on the medical-surgical floors.

Overall, she tolerated the ketamine infusions well. Dur-
ing two sessions she experienced nausea and received
ondansetron 4 mg IV within two hours of the infusion,
with good effect. She experienced mild dissociation dur-
ing four infusions and lorazepam 1 mg IV was given
afterward for the associated anxiety, with good effect.
After her third infusion, she had a brief two-second epi-
sode of tachyarrhythmia (heart rate of 132) on telemetry
which spontaneously resolved, and was deemed by the
medical team to not require intervention. Subsequent
continuous telemetry monitoring was unremarkable.
Additionally, she experienced mild sedation and a drop in
her blood oxygen level during treatment 6, when the dose
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was increased to 1 mg/kg. She briefly required oxygen,
2 liters per minute via nasal cannula, after which her oxy-
gen saturation returned to normal and she was weaned
from nasal cannula oxygen to room air. This did not
recur on treatment 7 when she received the same dose.
Although the patient tolerated the infusions quite well,
the potential for adverse effects underline the importance
of continuous monitoring for these patients during ket-
amine infusions, and the necessity of working as an inter-
disciplinary team.

During each session, Ms. S engaged in acceptance and
commitment therapy (ACT) with the attending psychia-
trist (CD-B). ACT is a “third-wave” psychotherapy based
on the premise that unpleasant emotions are a funda-
mental part of human life; and that accepting rather
than eliminating these experiences reduces the suffer-
ing caused by them. In ACT, patients are taught skills
for dealing with their internal experiences that increase
their cognitive flexibility [17]. During ketamine-assisted
psychotherapy sessions, Ms. S was observed to be open
to sharing her thoughts and feelings, thought about her
future dreams and stated goals, expressed that she could
give up rules and control in regards to her eating, could
process her thoughts and feelings with more flexibil-
ity, allowed herself to eat more calorie-dense foods than
usual, and ate a scone with the provider at the last ses-
sion. BDI Scores were obtained after each session (see
Fig. 1).

After an initial 35% drop in her BDI, there was some
variability in her depression severity scores. Of note, on
treatment day three, her nutritional intake was transi-
tioned from total parenteral nutrition (TPN) to an oral
nutritional supplement (Ensure). This caused her a great
deal of distress, and we believe that this is reflected in her
elevated BDI score. However, with continued ketamine
infusions, the patient’s final BDI Score had decreased to
17. The patient no longer had suicidal ideation at the end
of the treatment.

The patient was transitioned from TPN to oral nutri-
tional supplement and then to a regular oral diet. On the
day of discharge, her BMI was 14.8, representing a nearly
4-kilogram weight gain over 4 weeks. She was given
instructions to follow up with gastroenterology and psy-
chiatry as well as a ketamine clinic as an outpatient, with
a recommendation to pursue maintenance outpatient
ketamine infusions.

The patient was contacted in order to provide consent
to publish this case report, and she provided an update.
She had been unable to follow up with an outpatient ket-
amine clinic. She has been hospitalized twice since the
events of this case report for continued stomach pain,
related to chronic gastroparesis. She does not report
any lingering adverse effects from her ketamine-assisted
psychotherapy. She has been doing well psychologically,
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Fig. 1 Graph of patient’s Beck Depression Inventory scores. Initial score before ketamine-assisted psychotherapy was 42. Additional scores were collected
after each session. Patient experienced an elevated score around treatment day three when she transitioned from TPN to Ensure. She had a further de-
crease in her score with continued ketamine infusions. Her score at discharge was 17.

denies symptoms of depression, and had reportedly
gained another four kilos. She expresses further interest
in trying ketamine again given its positive effects.

Discussion and conclusions

This case demonstrates the successful usage of ketamine-
assisted psychotherapy in a hospital setting with a patient
with severe underweight due to severe and enduring
anorexia nervosa, and comorbid treatment-resistant
depression. Given Ms. S’s recalcitrant clinical course,
with multiple suicide attempts, severe impairment in
social and occupational functioning, and TRD which
rendered her eating disorder difficult to treat, ketamine-
assisted psychotherapy was felt to be indicated.

She was able to demonstrate understanding of the
treatment’s indications and risks, and to demonstrate
understanding that she might not in fact benefit from the
ketamine treatment. The team discussed the treatment
rationale and limitations extensively with the patient and
her family. Because of her significant symptom burden
and treatment resistance, this treatment was undertaken
within a “compassionate use” framework; indeed she
met criteria for compassionate use based on Food and
Drug Administration (FDA) criteria, namely her seri-
ous condition with no satisfactory alternative treatment,
and the potential benefit [18]. This course of action was
chosen by the treatment team for two compelling rea-
sons - both the direct antidepressant effects of ketamine
in light of her significantly high depression scores and
due to the strong cognitive and behavioral symptoms
that perpetuated her condition. In particular, we felt that
psychotherapy aimed at reducing the patient’s rigidity

and increasing her psychological flexibility could be pos-
sible through use of ketamine; previous attempts at these
treatment goals were unsuccessful.

Overall, the patient tolerated the sessions well, with
an observable decrease in her BDI Score and disappear-
ance of suicidal ideation. In addition, the patient was
engaged in ketamine-assisted psychotherapy during her
infusions, which appears to have resulted in increased
cognitive flexibility and increased willingness to change
thinking patterns about her eating. Particularly, she was
able to identify a core belief that she is not sick enough
to deserve help, and that this belief led her to be more
entrenched in her disordered eating behaviors, as a way
of continuing to receive help. Additionally, she was able
to be more present with her emotions of sadness and fear,
rather than making maladaptive efforts to avoid those
feelings. She was able to identify her life values, and ways
in which she could work toward them. She took the com-
mitted action of eating more calorie-dense foods. See
Table 1 for additional details. One limitation, however, is
that we did not officially assess her changes in cognitive
flexibility and thought patterns, which would be a useful
outcome to measure in future cases.

Table 1: This table depicts examples of ACT processes
that Ms. S. engaged in during her ketamine-assisted psy-
chotherapy. The left column depicts these processes and
include contact with present moment, self as context,
defusion, acceptance, values and committed action. The
right column depicts examples of each of these processes.

Our case is unique from other cases using ketamine-
assisted psychotherapy in a few ways. While other
reports have described KAP in other eating disorders
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Table 1 Examples of ACT processes during ketamine-assisted psychotherapy

ACT Process Examples from KAP with Ms. S
Contact with present  Listening to music
moment Holding mother’s hand

Self as context “I'm not sick enough to deserve to be helped”

Able to observe this thought and explore how it affects her behaviors

Identified thoughts such as “not sick enough”to warrant help as being a product of her mind, rather than representing reality
Expressed feelings of fear and sadness without efforts to avoid (usually attempts to control/bargain in response to those

Defusion
Acceptance
feelings)
Values Engaged with her values — namely being able to help others

Committed action Ate a scone with the treating psychiatrist

[14, 16], ours describes a patient with SE-AN. One case
series examined ketamine use with group psychotherapy
whereas our patient underwent individual therapy [15].
Our patient’s BMI was also profoundly lower than other
patients described in the literature. The lowest docu-
mented BMI in the relevant literature of ketamine use
with eating disorders was 16.9 whereas our patient had
a BMI of 13. In spite of this low BMI, ketamine infusions
were given without severe medical adverse events, and
with clear therapeutic benefit.

Proposed mechanisms of ketamine-assisted psycho-
therapy for depression and other disorders include induc-
tion of a psychedelic-like dissociative and transpersonal
experience, reduced defensiveness and enhanced engage-
ment with the therapist. Neuroplasticity also may play a
role, particularly in accessing and restructuring traumatic
memories, fear extinction, and increased executive con-
trol and learning. Ketamine may be used to augment the
effects of psychotherapy through enhanced conscious
awareness [19]. It is not precisely clear how ketamine-
assisted psychotherapy works for eating disorders, how-
ever, there was an observed reduced defensiveness,
increased cognitive flexibility and improved reflection
ability for our patient.

This case is important because it illustrates the poten-
tial benefit of ketamine-assisted psychotherapy for treat-
ment of patients with anorexia nervosa with co-morbid
depression who have failed other interventions. SE-AN
and TRD are highly debilitating and morbid conditions
and new modalities are needed to treat them.

Abbreviations

ACT Acceptance and Commitment Therapy
AN Anorexia nervosa

BDI Beck Depression Inventory

BMI Body mass index

EKG Electrocardiogram

FDA Food and Drug Administration
GAD Generalized anxiety disorder
i\ Intravenous

MDD Major depressive disorder

NMDA  Non-competitive N-methyl-D-aspartate

PTSD Post-traumatic stress disorder

SE-AN Severe and enduring anorexia nervosa

SNRI Selective serotonin and norepinephrine reuptake inhibitor
SSRI Selective serotonin reuptake inhibitor

TCA Tricyclic antidepressant

TPN Total parenteral nutrition
TRD Treatment-resistant depression

Acknowledgements

We would like to thank Ms. S and her family for involving us in her care. We
would like to thank the hospital staff for the care provided to this patient. We
would also like to thank Jeanette Aprile, MSILS, who provided results of the
requested literature search.

Author contributions

The paper was written in full by AT and CD-B, and reviewed by AT, CD-B and
SF. CD-B prepared Fig. 1 and Table 1;AT edited them for the final version. All
authors approved the submitted version of the manuscript.

Funding
None.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication

Not applicable as the case report does not contain the individual’s data
however, the patient did provide verbal consent for this case report to be
written and published, and provided an update at that time.

Author details
CD-Bis an attending psychiatrist who engaged the patient in acceptance and
commitment therapy during ketamine infusions.

Competing interests
The authors declare no competing interests.

Author details
"Westchester Medical Center, 100 Woods Road, 10595 Valhalla, NY, USA

Received: 21 February 2024 / Accepted: 4 June 2024
Published online: 12 June 2024

References

1. American Psychiatric Association. Diagnostic and statistical Manual of Mental
disorders. 5th ed. American Psychiatric Publishing; 2013.

2. Auger N, Potter BJ, Ukah UV, Low N, Israél M, Steiger H, Healy-Profitds J, Para-
dis G. Anorexia nervosa and the long-term risk of mortality in women. World
Psychiatry. 2021,20(3):448-9. https://doi.org/10.1002/wps.20904.

3. Solmi M, Monaco F, Hgjlund M, Monteleone AM, Trott M, Firth J, Carfagno
M, Eaton M, De Toffol M, Vergine M, Meneguzzo P, Collantoni E, Gallicchio
D, Stubbs B, Girardi A, Busetto P, Favaro A, Carvalho AF, Steinhausen HC,
Correll CU. Outcomes in people with eating disorders: a transdiagnostic and


https://doi.org/10.1002/wps.20904

Timek et al. Journal of Eating Disorders

(2024) 12:79

disorder-specific systematic review, meta-analysis and multivariable meta-
regression analysis. World Psychiatry. 2024;23(1):124-38.

Hay P, Touyz S. Classification challenges in the field of eating disorders: can
severe and enduring anorexia nervosa be better defined? J Eat Disord.
2018;6:41. https://doi.org/10.1186/540337-018-0229-8. PMID: 30555695;
PMCID: PMC6287358.

Marvanova M, Gramith K. Role of antidepressants in the treatment of adults
with anorexia nervosa. Mental Health Clinician. 2018;8(3):127-37. [cited 2019
Jun 16];.

Moda-Sava RN, Murdock MH, Parekh PK, Fetcho RN, Huang BS, Huynh TN,
Witztum J, Shaver DC, Rosenthal DL, Alway EJ, Lopez K, Meng Y, Nellissen

L, Grosenick L, Milner TA, Deisseroth K, Bito H, Kasai H, Liston C. Sustained
rescue of prefrontal circuit dysfunction by antidepressant-induced spine
formation. Science. 2019 Apr 12 [cited 2019 Dec 19];364(6436).

Mills IH, Park GR, Manara AR, Merriman RJ. Treatment of compulsive
behaviour in eating disorders with intermittent ketamine infusions. QJM.
1998,91(7):493-503.

ChenY, Sherpa AD, Aoki C. Single injection of ketamine during mid-adoles-
cence promotes long-lasting resilience to activity-based anorexia of female
mice by increasing food intake and attenuating hyperactivity as well as
anxiety-like behavior. Int J Eat Disord. 2018;51(8):1020-5.

Dechant E, Boyle B, Ross A. Ketamine in a patient with comorbid anorexia
and MDD. J Women's Health Dev. 2020,03:03.

Scolnick B, Zupec-Kania B, Calabrese L, Aoki C, Hildebrandt T. Remission from
chronic Anorexia Nervosa with Ketogenic Diet and ketamine: Case Report.
Front Psychiatry. 2020;11:763.

Schwartz T, Trunko ME, Feifel D, Lopez E, Peterson D, Frank GK et al. A lon-
gitudinal case series of IM ketamine for patients with severe and enduring

eating disorders and comorbid treatment-resistant depression. Clin Case Rep.

2021;9(5).
Calabrese L, Scolnick B, Zupec-Kania B, Beckwith C, Costello K, Frank GKW.
Ketogenic diet and ketamine infusion treatment to target chronic persistent

Page 7 of 7

eating disorder psychopathology in anorexia nervosa: a pilot study. Eating
and Weight Disorders - Studies on Anorexia, Bulimia and Obesity. 2022 Aug
23.

Keeler JL, Treasure J, Himmerich H, Brendle M, Moore C, Robison R. Case
report: intramuscular ketamine or intranasal esketamine as a treatment in
four patients with major depressive disorder and comorbid anorexia nervosa.
Fronteirs Psychiatry. 2023;14.

Ragnhildstveit A, Jackson LK, Cunningham S, Good L, Tanner Q, Roughan

M, Henrie-Barrus P. Case Report: unexpected remission from Extreme and
Enduring Bulimia Nervosa with repeated ketamine assisted psychotherapy.
Fronteirs Psychiatry. 2021;12.

Robison R, Lafrance A, Brendle M, Smith M, Moore C, Ahuja S, Richards

S, Hawkins N, Strahan E. A case series of group-based ketamine-assisted
psychotherapy for patients in residential treatment for eating disorders with
comorbid depression and anxiety disorders. J Eat Disorders. 2022;10(1):65.
Wolfson PE, Andries J, Ahlers D, Whippo M. Ketamine-assisted psycho-
therapy in adolescents with multiple psychiatric diagnoses. Front Psychiatry.
2023;14:1141988.

Dindo L, Van Liew JR, Arch JJ. Acceptance and Commitment Therapy: a Trans-
diagnostic Behavioral Intervention for Mental Health and Medical conditions.
Neurotherapeutics. 2017;14(3):546-53.

United States Food and Drug Administration. https://www.fda.gov/news-
events/public-health-focus/expanded-access. Accessed 19 May 2024.
Drozdz SJ, Goel A, McGarr MW, Katz J, Ritvo P, Mattina GF, Bhat V, Diep C,
Ladha KS. Ketamine assisted psychotherapy: a systematic narrative review of
the literature. J Pain Res. 2022;15:1691-706.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1186/s40337-018-0229-8
https://www.fda.gov/news-events/public-health-focus/expanded-access
https://www.fda.gov/news-events/public-health-focus/expanded-access

	﻿Improvement in depressive symptoms in a patient with severe and enduring anorexia nervosa and comorbid major depressive disorder using psychotherapy-assisted IV ketamine : a case report
	﻿Abstract
	﻿Introduction
	﻿Case presentation
	﻿Discussion and conclusions
	﻿References


