
Acetaminophen is one of the most common and avail-
able analgesic and antipyretic medications worldwide 
and is highly accessible because it has fewer side effects 
than any other analgesic or antipyretic. However, acet-
aminophen overdose can cause serious and lethal hepa-
totoxicity. The daily maximal dose of acetaminophen is 
4.0 g, and excessive doses between 7.5 g and 10.0 g can 
cause hepatotoxicity [1] because about 10% of acetamin-
ophen is metabolized into the toxic metabolite N-acetyl-
p-benzoquinone imine (NAPQI) by cytochrome P450 [2]. 
Large doses of acetaminophen result in severe glutathi-
one depletion with overproduction of NAPQI, causing 
hepatotoxicity.

With similar pathophysiology, concurrent nephrotoxic-
ity induced by acetaminophen has been raised as a con-
cern over the past few decades [3,4]. However, regarding 
kidney function, acetaminophen use with appropriate 
therapeutic doses should be safer than nonsteroidal anti-
inflammatory drugs (NSAIDs) or opiates. The National 
Kidney Foundation (NKF) recommends a single dose of 
acetaminophen as the drug of choice for pain control in 

patients with kidney disease [5]. 
In comparison, ingestion of toxic amounts of acet-

aminophen can cause acute kidney injury (AKI) because 
of acute tubular necrosis at the proximal tubule, and 
habitual acetaminophen use may result in chronic kid-
ney disease (CKD) and end-stage renal disease (ESRD) 
from chronic interstitial fibrosis or papillary necrosis [6]. 
Excessive amounts of acetaminophen and NAPQI are ex-
creted by the kidney and may contribute to AKI. Further-
more, the associated oxidative stress can lead to direct 
nephrotoxicity [7]. 

However, evidence that habitual use of acetaminophen 
alone increases the risk of ESRD has not been clearly 
demonstrated. A population-based cohort study reported 
that single-substance acetaminophen may be safe for 
patients with advanced CKD at stage 4 to 5 without an 
adverse effect on progression of CKD [8]. Finally, the as-
sociation between acetaminophen use and renal impair-
ment is still controversial.

In this issue of Kidney Research and Clinical Prac-
tice, Kanchanasurakit et al [9] performed a systematic 
review and meta-analysis for the association between 
acetaminophen and renal impairment. Of 13,097 ar-
ticles identified, 5 (two cohort studies and three case-
control studies) with 13,114 participants were included. 
All included studies were observational. Three studies 
focused on the association between acetaminophen use 
and CKD, another focused on AKI, and the other focused 
on AKI and CKD. The authors analyzed causes of hetero-
geneity based on study design (case-control and cohort 
studies), identified publication bias, and discussed study 
limitations. More than one tool was used in the analyses 
to provide confidence in evaluation of the risk of bias 
in the observational studies. The results concluded that 
acetaminophen users without a prior history of kidney 
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disease had a significantly increased risk (31%) of renal 
impairment compared with non-users (adjusted odds ra-
tio, 1.31; 95% confidence interval, 1.10-1.57). Therefore, 
attention should be paid to use of acetaminophen in pa-
tients with risk factors of nephrotoxicity.

In the current study, risk factors for acetaminophen 
nephrotoxicity were evaluated according to dose (thera-
peutic dose ≤ 4 g in 24 hours vs. toxic dose > 4 g in 24 
hours), administration duration (regular therapeutic dos-
es ≤ 30 days vs. > 30 days; < 15 doses/month vs. > 15 dos-
es/month; lifetime cumulative dose 0.1-99.9 g vs. 100-
999.9 g), time course of toxic dose (acute > 4 g in 1 hour 
vs. chronic > 4 g daily for 3-4 days or lifetime cumulative 
dose > 1,000 g), type of renal impairment (AKI, CKD, or 
both), prior exposure to other potentially nephrotoxic 
drugs, and comorbidity (e.g., cardiovascular disease, 
hypertension, and diabetes mellitus). In conclusion, the 
identified risk factors were toxic dose, acute exposure, 
cumulative lifetime dose > 1,000 g of acetaminophen, 
comorbidities (including diabetes mellitus and liver fail-
ure), alcohol intake, and concomitant use of nephrotoxic 
drugs. 

There were some limitations to this study. No ran-
domized controlled trials (RCTs) were included in this 
analysis, and inherent biases could not be avoided. Per-
formance of RCTs is not easy because of ethical issues 
around use of a placebo in patients with pain. In addi-
tion, the criteria of renal impairment were not uniform 

and not clearly defined. Thus, there is a possibility that 
the relationship between acetaminophen and renal im-
pairment may be distorted, and there is need for caution 
in interpretation and application of the results. 

Nevertheless, acetaminophen is probably the most 
frequent prescription among nephrologists to relive 
pain in CKD patients compared to other analgesics 
such as NSAIDs or opioids. Unlike NSAIDs, it is possible 
that renal aggravation is not common in patients tak-
ing acetaminophen. The resultant association between 
acetaminophen use and renal impairment may exist 
because acetaminophen is very frequently prescribed 
for CKD patients. However, physicians should consider 
the possibility that acute or long-term overdose of acet-
aminophen may cause nephrotoxicity, increasing risk of 
kidney failure, especially in patients with comorbidities 
or concomitant use of nephrotoxic drugs. Figure 1 shows 
that lifetime cumulative dose > 100 g was associated with 
a decrease in estimated glomerular filtration rate of at 
least 30 mL/min/1.73 m2 [10]. Therefore, intermittent 
short-term use of an appropriate dose is recommended 
in patients with risk factors, especially those with kidney 
disease.
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Figure 1. Odd ratios of decrease in estimated glomerular filtration rate of at least 30 mL/min/1.73 m2 in patients taking versus not taking 
acetaminophen. Adapted from the article of Roberts et al [10].
CI, confidence interval; IV, intravenous; SE, standard error.
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