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Abstract

Renal damage secondary to paracetamol intoxication is rare, estimated be-
tween 1% and 2% of intoxication cases. Its pathophysiology is still debated,
the clinical involvement consisting in an acute tubular necrosis with a good
prognosis if it is rapidly treated. Renal damage can sometimes occur without
prior hepatic damage, and the onset of renal manifestations is generally be-
tween the 2nd and 7th day after taking paracetamol. If its management re-
mains exclusively symptomatic, its late onset can sometimes lead to serious
metabolic complications. It is therefore important to systematically monitor
renal function following paracetamol drug intoxication. We report the case of
a 60-year-old male subject hospitalized for the management of voluntary drug
intoxication (VDI) with paracetamol complicated by acute hepatocellular fail-
ure and acute renal failure. His management required extrarenal purification
(hemodialysis) and the evolution was favorable with recovery ad integrumof
renal function. Conclusion: Although less known and of unelucidated phy-
siopathology, nephrotoxicity secondary to voluntary drug intoxication with
paracetamol is a reality and can lead in extreme cases to the use of extrarenal
purification technique (hemodialysis).
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1. Introduction

Paracetamol, an over-the-counter product, is known for its adverse effects among
which thrombocytopenic purpura, hypoglycemia, depression, tremor, abnormal
vision, pruritus, acute generalized pustular exanthema, Stevens Johnson syndrome,
dizziness, bronchospasm in patients sensitive to aspirin and other non-steroidal
anti-inflammatory drugs (NSAIDs) and hepatic with the risk of acute hepatic
failure. On the other hand, nephrotoxicity by acute tubular necrosis is often
overlooked, as it is much less frequent than hepatotoxicity [1]. Moreover, due to
the existence of several pathophysiological hypotheses, it is still difficult at present
to propose a management other than symptomatic. Thus, while the efficacy of
N-acetylcysteine has been proven in hepatic disease, it is still debated in renal
disease.

We report the case of a 60-year-old male subject hospitalized for the man-
agement of voluntary drug intoxication (VDI) with paracetamol complicated by

acute hepatocellular failure and acute renal failure.

2. Observation

This was a 60-year-old male patient, weighing 100 kgs, height: 178 cm BMI: 31.5
kg/m? with a history of arterial hypertension, sleep apnea syndrome, dyslipide-
mia, insulin-requiring type 2 diabetes mellitus, bipolar disorder, and ischemic
cardiomyopathy treated with quadruple bypass surgery at the Bichat University
Hospital (Paris, France).

Admitted to the emergency services of the hospital of Soissons on September
18, 2021 for general malaise without loss of consciousness in a context of volun-
tary intoxication with paracetamol (IMV: 40 g of paracetamol or 600 mg/kg)
with a paracetamolemia at 48.2 mg/l for a normal value between 10 - 20 mg/1.

The initial assessment on the third day of intoxication revealed hepatocellular
insufficiency (ASAT: 553 ui/l, ALAT: 857 ui/l, TP: 30%) associated with acute
renal insufficiency (creatinine level: 181 umol/l VS 74 pmol/l, blood urea: 13.1
mmol/l1 VS 7.2 mmol/l).

An N-acetylcysteine infusion was started in combination with isotonic saline
hydration.

On the tenth day of intoxication, the assessment reveals:

A worsening of renal failure with a creatinine level at 927 umol/l (ie. creati-
nine clearance at 5 ml/min/m?, according to the CKD EPI formula), urea at 40.4
mmol/], kalemia at 5.8 meq/l, and oligo-anuria.

The organic mechanism (acute tubular necrosis) was retained in view of the
following arguments:

- Urinary sodium excretion fraction is equal to 27.19 percent.
- Ratio of urinary sodium to urinary potassium is equal to 6.
- Urine urea excretion fraction is equal to 77.08 percent.

- No leukocyturia or hematuria.

- Absence of proteinuria and microalbuminuria.
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- The biological explorations had revealed a proximal tubular attack with a rate
of phosphorus reabsorption at 70% and a glomerular magnesium loss.

- Subject to the non realization of renal biopsy (PBR) for the following reasons:

Presence of coagulation disorders (TP: 30% Thrombocytopenia: 100.000/mm?).

Therapeutic emergency (acute renal failure, hyperkalemia and oligo anuria).

Indication of trans-jugular PBR but not available in our structure.

AN N NN

Recovery of renal function after a few sessions of hemodialysis.
Hepatocellular insufficiency with favorable evolution (ASAT: 35 ui/l ALAT:
737 ui/l and TP: 62%).

The management consisted in the introduction of a vascular filling with iso-
tonic saline for three days without success to trigger an optimal diuresis.

Given the persistence of oligo-anuria and the appearance of signs of hydro-
sodium overload, we introduced an ampoule of Furosemide 250 mg injected
intravenously by electric syringe at a rate of 4mg per minute without result.

Given the failure of all this treatment, the rapid deterioration of renal function
associated with coagulation disorders, several sessions of iterative dialysis were
performed in the absence of a histological study and this for two weeks (hemo-
dialysis has no interest in the elimination of paracetamol).

The dialysis technique used was hemodiafiltration, without ultrafiltration and
without anticoagulant. The durations were short of 2 two to three hours, the
right femoral catheter was the vascular approach used.

After four weeks of paracetamol intoxication, the patient had no apparent se-
quelae, renal function was normal (creatinemia at 74 pmol/L and a phosphorus

reabsorption rate at 95%) as well as liver function (see Figure 1 and Figure 2).

3. Discussion

Acute renal failure secondary to paracetamol drug intoxication is a poorly un-
derstood complication [2] whose frequency varies according to studies from 1 to
2% of intoxication cases [1] [3] [4] [5]. The onset of renal manifestations is usually
between the 2nd and 7th day after intoxication [6] [7] [8]. There may also be renal
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Figure 1. Kinetics of evolution of blood creatinine, serum creatinine (umol/L).
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Figure 2. Kinetics of evolution of transaminases.

involvement without associated hepatic involvement [9], which suggests that the
pathophysiology of renal involvement may be different from that of hepatic in-
volvement [6].

Although the pathophysiology of liver damage is well known, that of kidney
damage is much less well known; it would seem, however, that they have a
common mechanism, namely the production of toxic metabolic compounds,
leading to apoptotic cell death by direct covalent cell bonds [1]. Kidney cells
possess cytochromes P450 like liver cells. By catabolizing paracetamol, this cy-
tochrome would produce a metabolite, quinone-imine, which by binding to glu-
tathione would form a nephrotoxic agent. This hypothesis has been partly ques-
tioned because of the appearance in some cases of renal insufficiency without
associated hepatic insufficiency. A more recent hypothesis, put forward after a
study in mice, would be the role of the caspase pathway in the apoptosis of tu-
bular cells [10].

In our observation, we diagnosed renal failure and hepatocellular insufficiency
at the same time, contrary to a similar study where renal failure appeared after
the improvement of the hepatic balance, this chronology being an argument to
confirm the diagnosis of acute tubular necrosis secondary to the intake of para-
cetamol and not in favour of a hepatorenal syndrome [11].

The mechanism of the acute renal failure observed in this patient was organic
by acute tubular necrosis, because the complementary examinations made it
possible to rule out other diagnoses such as an obstructive or glomerular cause
for this renal failure.

The quantity of paracetamol ingested and the severity of the liver damage did
not seem to favor renal damage. On the other hand, age, co-ingestion of neph-
rotoxic substances (non-steroidal anti-inflammatory drugs), chronic intake of
paracetamol, intake of an enzyme-inducing treatment, chronic hepatic patholo-
gy and chronic renal failure could be risk factors for renal complications [1] [12]
[13] [14] [15].

N-acetylcysteine is recommended in the prevention of hepatotoxicity, its effi-

cacy is highly debated to prevent nephrotoxicity and could even increase the dam-
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age [1] [10] [13] [16]. N-acetylcysteine by stimulating the production of gluta-
thione would be at the origin of a more important binding to quinone-imine and
thus to a more important production of nephrotoxic agents.

The evolution of the renal damage is usually favorable, but extrarenal purifi-
cation is sometimes necessary, as was the case in this patient.

In an observational study of VMI with paracetamol in 3 adolescent girls, only
one had oliguria with onset of acidosis, but none required extrarenal purification
[11].

However, the renal prognosis seems to be related to the time of management
[6] [13] [17].

4. Conclusion

Although less known and of unelucidated pathophysiology, nephrotoxicity sec-
ondary to voluntary drug intoxication with paracetamol is a reality and may lead
in extreme cases to the use of extrarenal purification technique (hemodialysis).
To date, no preventive treatment has been proven. Even if hepatic insufficiency
is more frequent than renal insufficiency, it seems important to systematically

control creatinine levels, whatever the dose ingested.
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