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Letter to the Editor

Major Depressive Disorder Induced by  
Chronic Ketamine Abuse: A Case Report

To the Editor: Ketamine, an NMDA (N-methyl-d-aspartate) 
glutamate antagonist, commonly used as an anesthetic agent, 
has emerged as a major substance of abuse particularly in Asia.1 
Here, we present, to our knowledge, the first case of a patient who 
developed major depressive episodes after heavy and long-term 
ketamine use.

Case report. Mr A, a 38-year-old man with no psychiatric family 
history, was admitted to the substance treatment ward for ketamine 
dependence. He started recreational use of ketamine at age 26 years 
and developed ketamine dependence (daily dosage: 6 g) such as 
tolerance and withdrawal symptoms (eg, craving, anxiety, and 
irritability) at age 30. Obvious impairment of social, occupational, 
and personal function was noted. The patient reported difficulty 
in stopping ketamine use in spite of his emergency department 
visits for physical complications such as abdominal cramping and 
urinary frequency.

After being ketamine dependent for 2 years, he developed 
depressed mood, diminished interest, poor appetite, insomnia, 
feelings of hopelessness and helplessness, and suicidal ideation for 
2–3 months. Mr A was diagnosed with major depressive disorder 
on the basis of DSM-IV-TR criteria. He refused medication help, 
and his depressive symptoms were only partially improved with 
psychological counseling. After 1 year, Mr A lost his source of 
ketamine supply, and a complete remission of his major depression 
was noted after stopping ketamine use for 3 weeks.

After abstaining from ketamine for 5 years (age 38), he restarted 
ketamine use and rapidly became ketamine dependent with daily 
consumption up to 6 g. Another episode of major depression was 
observed shortly after his ketamine dependence relapsed. He 
increased his ketamine dose to 10 g for self-medication; however, 
the depressive symptoms worsened. He was therefore admitted to 
our ward for ketamine dependence treatment.

At admission, laboratory tests revealed no abnormalities 
except for testing positive for ketamine. He showed prominent 
depressive symptoms with Beck Depression Inventory (BDI)2 
scores up to 35. Oral benzodiazepines and sertraline 100 mg/d 
were prescribed for ketamine withdrawal syndrome and major 
depression. His depressive symptoms improved rapidly after 2 
weeks of hospitalization, and he was discharged.

Several interesting features of this case indicate the causal 
relationship between heavy ketamine use and major depression. 
First, the patient developed 2 episodes of major depression after 
heavy ketamine use. Second, he reported worsening of depressive 
symptoms after increasing ketamine dosage, indicating a possible 
dose relationship. Third, his depressive episodes rapidly resolved 
after being abstinent from ketamine, which could not be explained 
by treatment effects of antidepressants.

Several possible mechanisms underlie ketamine-induced major 
depression. First, prolonged ketamine exposure is associated with 
direct neurotoxicity. An animal study3 suggested that repeated 

exposure to ketamine markedly reduced neural activities in 
areas like ventral tegmental area and substantia nigra, while 
dysfunctions of these neural circuits have been implicated in 
neuropsychiatric disorders including depression. Second, long-
term and heavy alcohol consumption may lead to development 
of depressive disorders.4 Ketamine, similar to alcohol, works as 
an NMDA antagonist and may lead to the development of major 
depression. Third, chronic substance use disorder may itself lead 
to major depression, evidenced by neuroimaging studies showing 
similar alterations in frontal-limbic brain activity in chronic 
substance-abusing patients and depressive patients.5

High prevalence of major depression in ketamine-abusing 
individuals was shown in previous studies. A 3-year longitudinal 
study6 revealed that the depression scores were higher in ketamine-
abusing patients than polysubstance-abusing patients. A follow-up 
study7 demonstrated greater BDI scores in frequent ketamine users 
than in controls. In a recent clinical study8 of treatment-seeking 
ketamine users, the prevalence of major depression was up to 
27.9%.

Here, we present the case of a patient whose major depressive 
episodes developed after heavy ketamine use and rapidly resolved 
after abstaining from ketamine. This unique case highlights the 
need for investigating the long-term effects of ketamine use.
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