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Case description

A 66-year-old man, the headmaster of a secondary school, 
was referred to the hospital for acute kidney injury (AKI).

When questioned, he stated that he did not abuse alcohol, 
smoke tobacco or use intravenous or other illegal drugs. His 
medical history included HIV infection known since 1986, 
currently with undetectable viremia and CD4 + lymphocytes 
at 900/mm3. This HIV infection was complicated by a colic 
Kaposi’s sarcoma in 1993, now in complete remission, and 
stage III chronic kidney disease (CKD), which was associ-
ated with Tenofovir toxicity. His medical history included 
previous acute hepatitis B, prostate adenocarcinoma treated 
by radiotherapy followed by therapeutic ultrasound and cur-
rently in complete remission, basal cell carcinoma of the left 
forearm, hypertension and dyslipidemia.

His current treatment includes Irbesartan, Hydrochlo-
rothiazide, Modamide, Atorvastatin, Phosphoneuros and 
Juluca (Rilpivirine Chlorhydrate and Dolutegravir Sodium).

The diagnosis of AKI, and the consequent referral, fol-
lowed the results of a routine biological test, that showed a 
creatinine level of 284 μmol/L (3.2 mg/dL), increased from 
his baseline level of 136 μmol/L (1.5 mg/dL). The patient 
did not report any obvious precipitating element such 
as diarrhea or vomiting. The last therapy introduced was 
JULUCA, 6 months earlier.

Questioning revealed that the patient had been to a party 
and had had homosexual intercourse with a chlamydia-
infected partner a few days earlier. He reported having been 
deeply psychologically affected by the lock-down period 
(implemented by the French government in the context of 
the SARS-COV-2 epidemic).

On physical examination, he was asymptomatic (tempera-
ture 37.3 °C, blood pressure 136/84 mm Hg, pulse 65 beats 
per minute, respiratory rate 18 breaths per minute). There 
were no clinical signs of dehydration or hyperhydration. 
Greenish anal discharge was noted. There was no sign of 
other clinical infection and the remainder of the examina-
tion was normal.

Abdominal ultrasound revealed a right kidney of 11 cm 
and a left kidney of 11.7 cm, without dilatation of the uri-
nary tract, but with right calyceal lithiasis.

Hepatitis C serology, HIV RNA viral load, Chlamydia 
trachomatis, Neisseria gonorrhoeae, Trichomonas vaginalis 
and Mycoplasma genitalium polymer chain reactions (PCR) 
on blood sample were all negative, as was SARS-COV 2 
PCR on nasopharyngeal swab. The remaining biology is 
reported in Table 1.

Case solution

This patient presented acute kidney injury of tubulo-inter-
stitial profile with an increased creatinine phosphokinase 
(CPK) level, occurring in the setting of a festive evening 
a few days earlier, in a situation of psychological vulner-
ability. In this context, in the absence of infectious or auto-
immune diseases, the first hypothesis is drug consumption, 
the recreational drug 3-methylmethcathinone, also known as 
3-MMC, or “the 3” being the most likely candidate.

After re-discussion, the patient admitted he had taken 
3-MMC for the first time the previous week.

3-MMC is a recreational drug that belongs to the syn-
thetic cathinone family [1]. The amphetamines formerly 
produced in plants, namely cathinone (khat) from the plant 
Catha edulis, were replaced in the 1990s by synthetic deriva-
tives including 4-MMC (mephedrone), 4-MEC (4¬methyl-
cathinone), MDPV (3,4¬methylenedioxypyrovalerone), 
and alpha-PVP. These substances, which were initially 
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considered harmless, were known as “legal highs” as their 
sale was not forbidden. The emergence of undesirable effects 
similar to those associated with conventional amphetamines 
[2] led to their being banned in the United States and sev-
eral European countries, including France [3, 4]. Cathinones 
come in the form of powder, sometimes tablets, and can be 
ingested, injected or sniffed, the latter of which is the pre-
ferred route of administration due to low oral bioavailabil-
ity [5]. They are among the most widely used products for 
chemsex (use of psychoactive products by male homosexu-
als) due to their stimulating, euphoric effect and increased 
sexual arousal [4, 6].

The adverse effects of cathinones are based on their 
direct toxicity, sometimes increased by environmental 

factors. After hepatic metabolism, the metabolites pro-
duced are deposited in target organs, including the kid-
neys, heart and lungs [3]. At the renal level, reported cases 
mainly show acute functional renal failure, ischemic acute 
tubular necrosis, acute interstitial nephritis or rhabdomy-
olysis, which can be severe enough to require dialysis [7, 
8]. The drug may also produce hyperthermia (sometimes 
above 40 °C), diaphoresis, and renal vasoconstriction, 
which may combine with physical exertion in hot, unven-
tilated environments, thus favouring AKI. Underlying 
chronic renal disease has been identified as a risk factor, 
which was the case for our patient [3].

3-MMC, a structural isomer of 4-MMC, is thought 
to have stronger amphetamine-like stimulant properties 
through inhibition of the dopamine transporter [4].

Most descriptions of cathinone toxicity relate to 
4-MMC, while 3-MMC has emerged more recently. In a 
Swedish study of 50 patients testing positive for 3-MMC, 
only two patients had severe rhabdomyolysis and only one 
presented with acute kidney injury. Eight of the patients 
had hyponatremia. These results need to take into con-
sideration the fact that only 4 of the 50 patients had used 
3-MMC alone, and therefore the effects described could 
have been caused by other drugs they had used [7].

3-MMC is sold under a variety of labels: “research 
chemical”, “bath salts” or “plant food”. It is often referred 
to in the gay community as “drone”, “bubble” or even 
“meow meow” (“miaou miaou” in French) [5, 8] in refer-
ence to the meowing of cats before their night-time frolics 
[9].

In our patient, AKI was attributed to a combination of 
rhabdomyolysis and pre-renal acute kidney injury/AKI 
on pre-existing CKD combined with 3-MMC use; while 
the patient did not clinically appear to be dehydrated, he 
received isotonic saline infusion, which corrected his kid-
ney function.

The anal discharge tested positive for Treponema pal-
lidum, which was treated with BENETHAMINE BEN-
ZYLPENICILLIN, 1.2 MIU in one injection. The patient 
was discharged 3 days after being admitted, upon attain-
ment of his baseline creatinine level.

The present case underlines the importance of consid-
ering illicit drug use in all cases of AKI, with particular 
attention to the new synthetic cathinone 3-MMC, whose 
emergence could lead to an increase in cases of acute renal 
failure similar to the one described herein.
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Table 1  What is your diagnosis?

Variable Reference range On admission

Laboratory data
Blood
 Hemoglobin (g/dL) 13–17 13.9
 Hematocrit (%) 38–49 40
 Platelet count (per µL) 150,000–400,000 206,000
 White-cell count (per µL) 4000–10,000 7500
 Sodium (mmol/L) 136–145 141
 Potassium (mmol/L) 3.4–4.5 3.6
 Chloride (mmol/L) 98–107 104
 Carbon dioxide (mmol/L) 22–29 26
 Urea nitrogen (mmol/L) 8–25 56
 Creatinine (mg/dL) 0.6–1.5 3.67
 Glucose (g/L) 0.79–1.15 1.31
 Calcium (mmol/L) 2.2–2.55 2.33
 Phosphate (mmol/L) 0.81–1.45 1.52
 Creatinine kinase (U/L) 20–200 321
 Lactate dehydrogenase (U/L) 135–225 182
 Liver enzymes (AST/ALT/GGT/

ALP)
Normal

 C-reactive protein (mg/L) 0–5  < 1
 Antinuclear antibodies 1/640
 Anti-extractable nuclear antigens Negative
 C3 (g/L) 0.9–1.8 1.09
 C4 (g/L) 0.1–0.4 0.23

24 h Urine
 Diuresis 2.7 L
 Sodium (mmol) 54–190 172
 Potassium (mmol) 20–80 121
 Chloride (mmol) 46–168 116
 Creatinine (mmol) 3.5–24.6 36.1
 Protein (g) 0.00–0.15 0.45
 Protein: creatinine ratio (g/g) 0.00–0.15 0.13
 Microalbuminuria (g) 0–20 0.07
 Blood (/mL) < 1000 1200
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