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1 | INTRODUCTION

Recreational drug use and its overdose is increasing expo-
nentially in the United States. One of the commonly abused
drugs, MDMA, is a party drug among adolescents and young
adults in so-called ‘raves> MDMA has a varying range
of toxicities ranging from irritability, muscle cramps, and
chills to life-threatening conditions such as Disseminated
Intravascular coagulation, hyperthermia, rhabdomyolysis
and AKI.> Rhabdomyolysis has been reported to be caused
by several drugs with MDMA being one of the major con-
tributors.* Several cases have been reported of mortality due
to AKI and hyperkalemia caused by rhabdomyolysis and
hyperkalemia in acute settings.” However, delayed rhabdo-
myolysis has not been reported widely. We present one such
case of delayed onset AKI due to rhabdomyolysis.

2 | CASE PRESENTATION

A 37years male with a history of Molly (MDMA) abuse,
the amount not known 8days back with no prior past

Key Clinical Message

MDMA and cocaine can result in acute onset rhabdomyolysis. However, delayed
onset rhabdomyolysis and its pathophysiology is of concern Early therapeutic
intervention improves prognosis. Such cases should be promptly referred and
managed in centers equipped with critical care and renal replacement therapy.

AKI, creatine kinase, MDMA, rhabdomyolysis

medical commodities with a BMI of 35.78 (obese), former
smoker, alcohol- 10 cans of beer per week presented to
our hospital with complaints of lower back pain of 1-
week duration, worsened 2days before presentation to
the hospital, mainly over the left back, burning/stabbing
in nature, radiating to the abdomen and left thigh,
partially relieved by lying on the right side, worse with
movement, 9/10 in severity. The pain was associated
with nausea without vomiting. No fever, chills, or saddle
anesthesia. The patients hadn't passed urine for 2days
before presentation. On examination, he was lethargic
but oriented, dry mucous membrane with left paraspinal
tenderness and left thigh tenderness on examination.
On neurological examination, power was 5/5 in all
extremities, and motor and sensory exams were normal.

3 | METHODS

The patient's labs revealed normal electrolytes with a bi-
carbonate of 13 and an anion gap of 28. BUN was 119,
creatinine 13.36, calcium 5.2, phosphorus 12.7, and eGFR
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4.4. Liver function tests showed AST 2376, ALT 563, and
lipase 265, with normal bilirubin and ALP. Mild leukocy-
tosis was present with hemoglobin 11.4. Creatine kinase
was exceptionally high at 307,570 (confirmed by dilution).
Inflammatory markers showed ESR 71 and CRP 100.40.
TSH was normal, hepatitis panel negative, as well as etha-
nol, salicylates, and urinary drug screen. Urinalysis indi-
cated glucose 2+, blood 3+, protein 3+, RBC 12, and WBC
7. PTH was elevated at 148 (normal range 12-88 pg/mL),
with calcium at 5.2, ionized calcium at 0.87, and vitamin
D at 7.0 (Table 1). Noncontrast CT Abdomen and pelvis
showed loss of cortical medullary differentiation in the
kidneys bilaterally no hydronephrosis or nephrolithiasis
was appreciated (Figures 1 and 2).

In the Emergency, foley catheterization was tried 2
times with no urine output. However, a bladder scan
showed 125mL of urine. The patient was anuric despite
5L of crystalloid resuscitation. The patient was then taken
to ICU, temporary catheterization was done and hemodi-
alysis was initiated with a 125 mL/h of bicarbonate drip.

4 | OUTCOME AND FOLLOW-UP

After 10days of alternate-day dialysis, the patient has
improved symptomatically with lab values of Creatinine
Kinase-795; BUN-29; Cr-7.49; the patient is oliguric now
and is making around 1.2L of urine, with Hemoglobin
stable at 10.1 g/dL.

On 3months follow-up, the patient had persistently
elevated creatinine levels. The patient is currently on
Amlodipine 10; Carvedilol, Gabapentin; Hydralazine. On
long-term follow-up, the patients' renal parameters had
improved with creatinine and BUN within normal range.
The lab parameters along the course of the disease are
mentioned in Table 2.

5 | DISCUSSION

Acute tubular necrosis induced by pigment as a result of
nontraumatic rhabdomyolysis (myocyte necrosis brought
on by a sharp increase in intracellular calcium) is the
most significant cause of acute kidney damage. In such
cases, creatinine phosphokinase concentrations can ex-
ceed 100,000 U/L. Rhabdomyolysis is diagnosed when the
measured CK reaches five times the upper limit of nor-
mal. MDMA has been postulated to cause rhabdomyolysis
in acute settings via hyperpyrexia (aggravated by ambi-
ent temperature, motor activity, metabolic regulation,
autonomic vascular changes, and central disturbances
in thermoregulation), increased activity such as danc-
ing and crush injury, as the patients are prone to being

TABLE 1 Laboratory tests at the time of admission.

Test Result
Electrolytes
Bicarbonate 13
Anion gap 28
Calcium 5.2
Tonized calcium 0.87
Phosphorus 12.7
Lactic acid Normal
Renal function tests
BUN 119
Creatinine 13.36
eGFR 4.4
Liver function tests
AST 2376
ALT 563
Lipase 265
Bilirubin Normal
ALP Normal
Complete blood count
Hemoglobin 11.4
Leukocytosis Mild
ESR 71
Urinalysis
Urinary drug screen Negative
Glucose 2+
Blood 3+
Protein 3+
RBC 12
WBC 7
Toxins
Ethanol Negative
Salicylates Negative
Hormone panel
TSH Normal
PTH Intact 148 (N-12-88 pg/mL)
Vit D 7.0
Others
Hepatitis Panel Negative
CRP 100.40
Creatine kinase 307, 570 (rechecked by
dilution)

unconscious.®” These processes can be split into trau-
matic or nontraumatic. This case present nontraumatic
cause of rhabdomyolysis. These adverse effects result-
ing in rhabdomyolysis are usually acute in onset. Thus,
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FIGURE 1 Noncontrast CT abdomen
and pelvis.

FIGURE 2 Noncontrast CT abdomen
and pelvis.

TABLE 2 Laboratory parameters along the course of the disease.

10th day (After alternate-day

Day of presentation 1st day hemodialysis) 3month follow-up 1year follow-up
Creatininie kinase 307,570 795 841

Serum urea 119 29 41 13

Serum creatinine 13.36 7.49 5.99 1.2

Serum calcium - total/ionized 5.2/0.87 - 9.3

eGFR 12.7mL/min/m?

very few instances of delayed rhabdomyolysis have been = present in this patient, thus MDMA was the likely suspect
reported in cases of MDMA abuse. Previously reported  for rhabdomyolysis. However, in our case, the patient did
delayed onset rhabdomyolysis had occurred at 30h,* 35 not specify the amount of MDMA consumed, although
h,” 55 h,” and 5'° days. Other predisposing factors such he mentioned it was a small amount taken just once. As
as drugs, toxins, dehydration, chronic diseases were not our patient presented after 8days, a new study into the
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mechanism of metabolism of MDMA and pathophysiol-
ogy of rhabdomyolysis may be required.

Although MDMA generally causes tachycardia, en-
hanced energy, empathy, and euphoria, the onset of
various severe consequences such as sudden death, mul-
tiorgan failure, rhabdomyolysis, and hyperpyrexia/hy-
perthermia are unpredictable. This unpredictability can
be attributed to factors like polydrug use and adulterants
in MDMA pills. Studies show varied MDMA content and
contamination in tablets, affecting toxicity. Additionally,
the enzymes metabolizing MDMA, particularly CYP2D6
and COMT, exhibit genetic polymorphisms affecting
drug breakdown. A deficiency in CYP2D6, present in
5%-9% of Caucasians, leads to poor metabolism and
increased toxicity. COMT polymorphisms, affecting
25% of Caucasians, can influence water retention and
hyponatremia.’ Other mutations such as a novel RYR1
mutation was detected in a case with delayed rhabdo-
myolysis and neuroleptic malignant syndrome.'® It is
also hypothesized that MDMA toxicity may be increased
by an interaction of direct pharmacological effects of
the drug and the prevailing environmental conditions
at administration. Other factors (e.g., immune mech-
anisms, idiosyncrasy) cannot be excluded as influenc-
ers.'! Our patient may have showed unusual response
to MDMA, likely due to these enzyme polymorphisms.
Chronic MDMA users may develop tolerance or reverse
tolerance, leading to increased doses or polydrug use for
desired effects. Our patient, despite claiming no dose
increase and no previous use of MDMA, might have
experienced reverse tolerance, escalated serotonergic
adverse effects and resulted in delayed rhabdomyolysis
and prolonged hyperthermia.

CT scan without IV contrast is preferred as contrast may
further deteriorate the kidney injury Noncontrast CT scan
of Abdomen and Pelvis showed loss of corticomedullary
differentiation in our case. In another case report where
rhabdomyolysis resulted in AKI, CT findings were striate
nephrogram, perinephric collection and nephromegaly.'
However, in other reported cases of rhabdomyolysis asso-
ciated with illicit drug use, MRI and CT scan was primar-
ily used to identify the muscles affected and the extent of
disease. MRI was preferred over CT scan for early diag-
nosis of rhabdomyolysis."* Even though the MRI findings
are nonspecific, the sensitivity in the detection of muscle
involvement is higher than CT or US."

Our patient also presented with significantly high
creatinine kinase values in the range of 300,000 U/L.
Similarly, high creatinine values were reported in another
case ultimately requiring hemodialysis and high creati-
nine kinase value is indicative of the severity of renal in-
jury.'® Few cases have been reported where patients have
survived a massive overdose.''®

It is evident that severe acute sickness is relatively rare
despite widespread MDMA use. However, when difficul-
ties do arise, they can be fatal, necessitating the execution
of a well-thought-out plan based on the clinical situation
and knowledge of the physiological effects and toxicity
profile of MDMA.'” Treatment modalities for MDMA
overdose and rhabdomyolysis include hydration-force
diuresis, monitoring and optimization of the fluid and
electrolyte situation, including intake and removal, and
kidney function tests."® For hyperkalemia, hemodialysis
can be used. Urine alkalization is not recommended, as
it would lessen the kidneys' ability to remove MDMA."
Specifically, in all cases of delayed rhabdomyolysis, in-
cluding ours, rhabdomyolysis was managed with vigorous
intravenous and oral hydration. However, unlike other
cases of delayed rhabdomyolysis, our patient's CK peaked
at 307,570 U/L, making it the third-highest reported CK
in a survivor (after 555,000 and 409,440 U/L), and the sec-
ond highest recorded CK for delayed rhabdomyolysis.’*
Notably, despite this extreme CK value, the patient re-
turned to baseline health at discharge with no complica-
tions, including kidney damage.

Upon a 3-month follow-up, our patient demonstrated
elevated serum creatinine levels, now qualifying as
chronic kidney disease (CKD). The progression of acute
kidney injury (AKI) to CKD in illicit drug users has not
been extensively studied, with existing research present-
ing contrasting conclusions. In ICU patients with severe
rhabdomyolysis, AKI develops in the majority, with renal
replacement therapy (RRT) necessary in 35% of cases.
Serum myoglobin and phosphate levels at admission are
significantly linked to long-term renal prognosis, suggest-
ing that eliminating these molecules could reduce the
risk of AKI progressing to CKD. A large multicenter ret-
rospective study evaluated 259 rhabdomyolysis patients
for AKI and CKD, with 80 having eGFR data at 3 months.
Among them, 28.8% had an estimated GFR below 60 mL/
min/1.73m? at 3months (CKD KDIGO stage 3-5), com-
pared to 11.2% before hospitalization, indicating rhabdo-
myolysis as a significant CKD risk factor.*! In a study of
5861 CKD patients, 1202 reported illicit drug use, but CKD
presence, kidney function, and albuminuria were not sig-
nificantly associated with cocaine, methamphetamine, or
heroin use.*” Conversely, a study by Vupputuri et al.* doc-
umented a significant positive association between illicit
drug use and the risk for mild kidney function decline.

On long-term follow-up, the patient's kidney function
improved and the renal parameters were within normal
range. This can be attributed to aggressive monitoring,
early initiation of renal replacement therapy and a multi-
disciplinary team involvement in an intensive care set-up.
Similar recovery was reported in other studies where it
was found that early therapeutic intervention improves
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prognosis, such cases should be promptly referred and
managed in centers where aggressive supportive therapy
can quickly be instituted.’

6 | CONCLUSION

MDMA, known as Ecstasy/Molly is a recreational
drug that is widely used and can result in severe life-
threatening complications. Delayed rhabdomyolysis
is rarely reported as compared to the acute onset
mechanism still unexplored. AKI and subsequently
CKD is a common consequence of rhabdomyolysis in
MDMA overdose although very few fatalities have been
reported.
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