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Introduction 
Acute Kidney Injury (AKI) is an ever-growing public 

health concern. What was once thought of as a benign 

disease has claimed approximately 1.7 million lives and 

impacted 13.3 million others on an annual global basis. 

Etiology for AKI is varied and multifactorial, and may 

include septic shock, heart failure, cirrhosis, renal artery 

stenosis, and in this particular case study, anabolic 

steroid and ketamine use. In this review, we highlight the 

comorbidities of polysubstance abuse with other mental 

health disorders, with a particular focus on subsequent 

renal injury.

Our Patient
24 yo M w/ a Hx of BD, polysubstance abuse, ADHD, anxiety, 

depression, panic disorder, chronic insomnia, and HTN was  

admitted to the inpatient mental health unit for worsening 

depression and insomnia. He reported: 

▪ Elevated mood for weeks at a time, decreased need for 

sleep, racing thoughts, increased impulsivity, elevated 

self-esteem, increased goal-directed activity, distractibility, 

depressed mood

▪ No SI, HI, AH, or VH

▪ Desire to achieve a muscular physique with an intense 

fixation on body image and composition and a need to 

continue steroid use to build more muscle mass

Home medications: valproate (VPA) 500 mg TID, 

amphetamine 30 mg BID, asenapine- dose unknown

Labs: CMP, CBC, BMP, Hep C panel, urine drug screen (UDS), 

and 12-lead EKG were obtained and significant for:

▪ Creatinine 1.53 mg/dL, GFR 56 mL/min, CK 419 U/L

▪ ALT 166 U/L, AST 81 U/L

▪ VPA level 7.5

     -  Patient was taking VPA consistently prior to ED

▪ UDS positive for amphetamines

▪ Microscopic urinalysis positive for ketones and urobilinogen 

Imaging: Transabdominal ultrasound imaging of kidneys 

suggested renal disease

Diagnosis: 
Unspecified, Depressive Disorder

History of steroid induced manic episode

Ketamine use disorder, moderate to severe

AKI secondary to polysubstance abuse

Chronic insomnia, likely secondary to ketamine use 

Likely body dysmorphic disorder

Discussion
Androgenic steroid dependence often coexists with other 

mental health illnesses and substance abuse. Given our 

patient’s history of BD and longstanding ketamine use, his 

worsening chronic insomnia may be explained by the relation 

between sleep homeostasis and clock genes. Such 

gene-environment interactions may mediate acute and chronic 

aspects of clinical response to ketamine and its active 

metabolite.

Substance abuse and dependence over long periods of time 

can play a crucial role in the development and progression of 

AKI, which may in turn result in irreversible and worsening 

chronic kidney disease. Although our patient was relatively 

young, if he continues on this route of drug dependence, his 

GFR may never full recover. Eventually, he may require dialysis 

treatment and endure poor health outcomes. 

Clinicians caring for competitive athletes must thoroughly 

review drug and supplement use and be more vigilant in 

recognizing dangerous patterns of behavior.

Psychiatrists must consider the risk of renal involvement in 

patients using illicit substances, particularly where there is a 

comorbid psychiatric diagnosis, as such consideration may 

assist them in selecting a safe pharmacotherapeutic regimen.

AKI Criteria 
According to the Kidney Disease: Improving Global 

Outcomes, one or more of the following three criteria must be 

met to define the diagnosis of AKI:

1. Serum Creatinine rise ≥ 0.3 mg/dL over 48 hours 

2. Serum Creatinine rise ≥ 1.5 times the baseline value within 

the seven previous days 

3. Urine volume ≤ 0.5 mL/kg per hour for six hours.

Anabolic Steroids & Athletes 
The use of anabolic steroids, which includes  

17-alpha-alkylated androgens and 19-nortestosterone 

derivatives, has become more widespread, with 

trends pointing to a prevalence rate higher in men in 

their early 20s and in recreational athletes. Its use is 

common in bodybuilders attempting to improve 

athletic performance, enhance physique, and 

increase muscle mass, with approximately 1/3 of 

individuals developing dependence after first use. 

Some athletes who are androgen users take 

escalating doses called “pyramiding” or combine 

steroids by “stacking” and then taper back down. 

Moreover, athletes tend to consume large amounts of 

proteins, which can increase glomerular filtration rate 

(GFR) and lead to focal segmental 

glomerulosclerosis. Recent research has shown 

steroids to mediate apoptosis through a podocyte 

androgen receptor causing flattening of the tubular 

epithelium suggesting acute tubular atrophy and 

interstitial fibrosis. 

“Special K” 
Ketamine is a noncompetitive antagonist at the glutamatergic 

N-methyl-D-Aspartate (NMDA) receptor with partial 

Mu-receptor agonism. It  can also cause adverse effects such 

as psychosis and sleep disturbances. In one study, chronic 

use was linked to significant nervous system changes 

including diffuse cortical atrophy, upregulated D1 receptors, 

neuronal loss, and synaptic changes. MRI changes were 

noted after 5 months in ketamine addicts. Repeated NMDA 

blockade has also shown a direct correlation with the amount 

of regular ketamine use. In another study, it was established 

that ketamine users with bipolar disorder (BD) had reduced 

slow wave sleep levels during non-REM episodes. 

Plan: Discharge to home with sertraline 100 mg daily, 

trazodone 100 mg qHS, melatonin 3 mg qHS PRN

Education: Avoid nephrotoxic agents

Referrals: Sleep medicine 


