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INTRODUCTION

Urinary concerns are common in primary care.1 Among men
with urinary symptoms, sexually transmitted infections are
often additionally considered. Ketamine-induced cystitis,
though common within the urology literature, is not often seen
or diagnosed in the primary care setting.

CLINICAL PRESENTATION

A 28-year-old man without significant medical history pre-
sented to primary care with worsening urinary urgency, fre-
quency, and dysuria for 6 months. The patient’s symptoms
started insidiously and progressively worsened, where upon
presentation he felt the urge to urinate every 20 to 60 min,
urinating small quantities and occasionally having urge incon-
tinence, causing him to wear a diaper whenever leaving the
house. The patient also reported significant penile pain, with a
constant burning sensation that worsened with urination. His
urine was described as clear but with a few episodes of
terminal gross hematuria. He denied any penile discharge or
lesions, as well as any testicular pain. He reported being
sexually active with multiple male partners, always as the
insertive partner, using pre-exposure prophylaxis (PrEP) “on
demand” and intermittent condom usage for HIV prevention.
He denied a history of sexually transmitted infections. He
reported smoking cigarettes since age 16 with a 9 pack-year
history, and with prior heavy alcohol use in his early 20s (8
drinks nightly for 4 years, then decreased to 3 drinks three
times weekly since). He previously had tried marijuana, 3,4-
methylenedioxymethamphetamine, (MDMA), 3,4-
me t h y l e n e d i oxy amphe t am i n e (MDA) , g amma
hydroxybutyrate (GHB), and lysergic acid diethylamide
(LSD). The patient also reported consistent use of recreational
intranasal ketamine for the past 9 years with progressively
increasing frequency, with use at presentation of 4000 mg of

ketamine per day. Though he had initially used ketamine only
in the setting of raves and electronic music festivals, his use
increased during the lockdown phase of the COVID-19 pan-
demic due to increased access, and he denied any underlying
mood or anxiety symptoms for which he was attempting to
self-medicate.
The patient was initially evaluated for his symptoms at an

outside clinic, where he was treated empirically for gonorrhea
(GC) with one dose azithromycin 2 g. His initial encounter at
our clinic 2 weeks later was performed via telephone visit due
to COVID-19 pandemic-related restrictions, so a genitouri-
nary exam was unable to be performed. Labs were obtained,
notable for a basic metabolic profile with normal creatinine
and a urinalysis with clear yellow urine with moderate blood
and trace protein, negative leukocyte esterase, and negative
nitrites, 3–6 WBCs/HPF and 11–20 RBC/HPF. Urine culture
showed no growth. Urine gonorrhea and chlamydia tests were
negative, and oropharyngeal GC amplification was positive.
Given the persistence of his symptoms and the degree of his
discomfort, the patient was treated for oropharyngeal GC with
ceftriaxone 500 mg IM followed by 2 weeks of doxycycline to
cover for possible nongonococcal urethritis, as well as
diclofenac to treat for possible inflammatory aseptic prostati-
tis. His symptoms did not improve over the subsequent 2
weeks and he was referred to urological colleagues for evalu-
ation. Repeat evaluation with physical exam revealed a normal
urethral, penile, and testicular exam, and a normal digital rectal
exam without nodules, induration, or tenderness. Bedside
ultrasound showed a normal post-void residual. Repeat UA
showed large blood, small leukocyte esterase, 4–6 squamous
cells, 21–50 WBCs/HPF, >50 RBCs/HPF, 4–6 hyaline casts/
HPF, and had a pH >9.0. CT urogram showed asymmetrical
thickening of the urinary bladder. The patient underwent a
cystoscopy showing diffuse erythema primarily along the
posterior wall near the dome of the bladder without mucosal
lesions or tumors. Pathology samples revealed acute inflam-
mation without dysplasia, consistent with interstitial cystitis.
Though cigarette smoking and alcohol, known bladder irri-
tants, were considered as potential contributors, he was ulti-
mately diagnosed with ketamine-induced cystitis given his
exceedingly high doses of ketamine.
The patient was started on oxybutynin extended-release

with slight improvement in his symptoms but still voiding
every 30 min. He was trialed on gabapentin 300 mg three
times daily without relief, and then offered pentosan
polysulfate which he declined due to concerns over side

Received June 17, 2021
Accepted November 23, 2021
Published online January 3, 2022

1286

http://orcid.org/0000-0003-1035-2379
http://crossmark.crossref.org/dialog/?doi=10.1007/s11606-021-07297-0&domain=pdf


effects. He was counseled on abstinence from ketamine as
treatment for his cystitis, but struggled with cessation. Given
his excessive dosing of ketamine, persistent use with unsuc-
cessful efforts to cut down, and continued use despite having
physical problems caused by ketamine, the patient was diag-
nosed with phencyclidine use disorder under DSM-V criteria
where ketamine is classified due to its pharmacologic similar-
ities with phencyclidines. He was referred to a cognitive
behavioral therapist, but on his own started abstaining from
ketamine with mild improvement of symptoms in 2 weeks.
The patient heard anecdotal evidence from other people using
ketamine that epigallocatechin gallate (EGCG) would im-
prove his symptoms, and began self-administering the supple-
ment 2 weeks after initiation of abstinence, along with addi-
tional supplements from a commercial vendor 3 weeks after
initiation of abstinence. At week 4, the patient noticed signif-
icant improvement in his urinary symptoms with decreased
urinary frequency (urinating every 3–4 h) and resolved hema-
turia, but persistent dysuria. Four months after abstinence, the
patient began using recreational ketamine at much lower doses
(1 g per week in social settings), with worsening of symptoms
on days of ketamine use. He declined abstinence strategies and
opted to try harm reduction techniques learned from other
ketamine users including consumption of significant volumes
of water (8 l per day), and drinking EGCG-containing green
tea and white grapefruit cocktails when using ketamine to
decrease his cystitis symptoms. He continued to report an
exacerbation of symptoms when using ketamine, though ex-
perienced these more mildly when simultaneously attempting
harm reduction techniques.

DISCUSSION

We report a case of a patient with ketamine cystitis presenting
to primary care for initial management. This condition caused
significant distress for this young patient and posed a diagnos-
tic dilemma that did not respond to initial empirical treatments.
It is important for primary care providers to consider and
evaluate for ketamine cystitis, and to feel equipped to have
informed discussions with patients using ketamine about its
possible impacts on their health.
Ketamine is approved by the FDA only for induction and

maintenance of anesthesia. However, ketamine use is
expanding, particularly among young adults,2 and is most
commonly seen among young men in urban settings.3 The
National Institute on Drug Abuse estimates 3 million people
have used ketamine as a recreational agent at least once in their
lives, including 1.3% of all 12th graders in 2020.2 Ketamine’s
utility in management of depression is under review,4 yet
many press outlets have covered this area of research in a
positive light. Given these trends, ketamine cystitis may be-
come more common in the primary care setting.
Ketamine is a derivative of phencyclidine (PCP). Ketamine

is as an N-methyl-D-aspartate (NMDA)-receptor non-

competitive antagonist that can be used intravenously (IV),
intramuscular (IM) injections, orally, intranasally, rectally,
subcutaneously, and epidurally.4 Ketamine is dose-
dependent, with lower doses often acting as a stimulant with
mild hallucinations, and higher doses causing greater dissoci-
ations from reality. Acute psychiatric effects result in CNS
depression and a feeling of intoxication, altered auditory,
visual, and somatosensory perceptions, referential ideas and
delusions, and negative symptoms (such as poverty of
speech).5 Aside from its main NMDA antagonism, ketamine
affects several other pathways with various physiologic con-
sequences. For example, ketamine works as an antagonist on
calcium channel blockers causing negative inotropy6 and
smooth muscle relaxation of the airway.7 Its inhibition of
voltage gated sodium channels results in decreased parasym-
pathetic activity8 and local anesthetic effects.9 Ketamine’s
interactions with BK channels have also been shown to pro-
vide analgesia for neuropathic pain.10 Agonism on opioid
receptors are postulated to improve pain response,11 and α-
amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid
(AMPA) receptor upregulation is postulated to explain
ketamine’s witnessed rapid anti-depressant effects.12

Recreationally, ketamine is often called special K, vitamin
K, Kit Kat, jet, cat valium, and liquid E.13 Recreational keta-
mine use often entails higher doses of ketamine (100–200 mg
per dose) with multiple doses per day to prolong intoxica-
tion.13 Overdose events from ketamine alone are generally not
lethal, although complications due to psychosis and dissocia-
tion can be significant.13 Larger risks exist in co-
administration of drugs3 and lack of awareness to surrounding
environment resulting in accidents.14 Long-term misuse of
recreational ketamine has been shown to cause profound cog-
nitive impairments in short- and long-term memory.15

First reported in a case series by Shahani et al. in 2007,16

ketamine cystitis has become a phenomenon seen in over a
quarter of regular recreational ketamine users.17 The typical
presentation of ketamine cystitis is severe dysuria, urgency,
frequency, and gross hematuria.16 Though most cases occur in
active recreational ketamine users, one case study found keta-
mine cystitis in a patient abstinent from ketamine use for 7
years.18 (p) Workup often shows negative urine urinalysis,
culture, CT scan with thickened bladder walls, and cystoscopy
showing severe ulcerative cystitis.16 Biopsies, when obtained,
reveal epithelial denudation, inflammation, and a mild eosin-
ophilic infiltrate.16 The pathophysiology of ketamine cystitis
remains unclear, but the metabolites of ketamine are highly
concentrated in urine,19 and therefore assumed to cause irrita-
tion of the bladder, resulting in eosinophilic infiltration.20 The
duration and frequency of misuse has been correlated with
severity of symptoms and degree of urinary tract damage.21

The mainstay treatment for ketamine cystitis is abstinence,
with 51% of patients reporting improvement in symptoms
after stopping use.17 Treatment with steroids or antibiotics is
often unsuccessful at controlling symptoms. Pentosan
polysulfate is frequently used for cases of interstitial cystitis
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with a proposed mechanism of restoration of epithelial barrier
integrity in the bladder.22 For patients with ketamine cystitis,
use of pentosan polysulfate may have some degree of symp-
tomatic relief,16 though there is an association between pento-
san polysulfate and progressive maculopathy that raises con-
cern about regular use of this medication.23

A complicated overlap exists between recreational keta-
mine use, mental health, and addiction. Many patients using
recreational ketamine have underlying depression and anxiety
which they try to manage with ketamine self-medication.24

Recreational ketamine use can develop into a ketamine use
disorder, listed within the DSM-V within phencyclidine use
disorder, with the main differentiation involving significant
impairment or distress from continued use.Mainstay treatment
for PCP substance use disorders involves cognitive and be-
havioral therapy. Medical management with lamotrigine has
been found to successfully decrease drug cravings in one case
study among people using ketamine.25

Aside from addiction treatment, harm reduction methodol-
ogies around ketamine require further research, particularly
with regard to risk of ketamine cystitis. Some people using
ketamine have reported harm reduction methods to decrease
risks of excessive dissociation (entering the “K-Hole”)
through spacing out sessions of use, spacing out doses during
a session, and limiting the amount of ketamine used at one
time.26 Our patient additionally tried using EGCG to alleviate
his symptoms, as well as white grapefruit juice to increase his
euphoric response to ketamine at lower doses. Interestingly, a
study of EGCG administration with ketamine in rats showed
reduced ketamine-induced fibrosis and inflammatory chang-
es,27 and a separate study showed use of grapefruit juice
200 ml three times per day for 5 days increased ketamine’s
peak plasma concentration and half-life elimination among 12
healthy volunteers in a crossover study.28 Given the likely
dose-dependent relationship between ketamine use and keta-
mine cystitis, further research is needed to understand if these
harm reduction methods decrease the risk of developing keta-
mine cystitis, or improve symptoms for patients already living
with ketamine cystitis.

Corresponding Author: Eric Kutscher, MD; Internal Medicine,
Bellevue Hospital Center, New York, NY, USA (e-mail: Eric.
Kutscher@nyulangone.org).
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