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Known Risks of Taking Acetaminophen (Tylenol)

Acetaminophen, commonly known by the brand name Tylenol, is one of the most widely used
over-the-counter pain relievers and fever reducers worldwide. While billions of doses are
consumed safely each year, emerging research has identified several significant risks associated
with this medication, particularly when taken inappropriately or for extended periods. These
risks range from well-established liver damage to more recently identified cardiovascular, renal,
and gastrointestinal concerns. This report examines the comprehensive risk profile of
acetaminophen to provide a clearer understanding of its potential adverse effects.

Liver Toxicity and Damage

Mechanism of Hepatotoxicity

Acetaminophen-induced liver damage represents the most well-documented risk of this
medication. When taken at normal therapeutic doses, the body effectively metabolizes most
acetaminophen and eliminates it through the urine. However, a portion of the drug is converted
into a toxic byproduct called N-acetyl-p-benzoquinone imine (NAPQI) . Under normal
circumstances, the liver neutralizes this toxin using glutathione, but when excessive amounts of
acetaminophen are consumed, glutathione stores become depleted, allowing the toxin to
accumulate and damage liver cellsl 121

The liver damage from acetaminophen can be severe and potentially fatal. In cases of significant
overdose, patients may require liver transplantation, and death can occur if intervention is
delayed or insufficient 1. What makes acetaminophen particularly concerning is its narrow
therapeutic window compared to other pain relievers such as ibuprofen or naproxen, meaning
the gap between an effective dose and a potentially harmful dose is smallerll. This risk is
compounded by the fact that acetaminophen is present in over 600 different medications,
making accidental overdose through combined products a serious concern2 31,

Risk Factors for Liver Injury

Several factors can increase susceptibility to acetaminophen-induced liver damage. Chronic
alcohol consumption significantly raises the risk, as alcohol depletes glutathione stores and
enhances the production of toxic metabolites!2. Individuals who are fasting or malnourished
also have reduced glutathione levels, making them more vulnerable to liver toxicity even at
standard doses[. Additionally, patients taking medications that induce certain liver enzymes,

such as some anticonvulsants, may metabolize acetaminophen differently, potentially increasing
toxicity[11 2



Kidney and Renal Complications

Acute Renal Impairment

Although less common than liver damage, acetaminophen can cause significant kidney injury.
Acute renal failure occurs in approximately 1-2% of all acetaminophen poisonings and in up to
10% of severely poisoned patients4l 151, The primary form of kidney damage is acute tubular
necrosis (ATN), which can occur either alongside liver damage or, less commonly, as an isolated
phenomenon!4l. This kidney damage typically becomes evident after hepatotoxicity has
manifested in most cases3l,

The mechanism of renal damage differs somewhat from liver injury. While toxic metabolites play
a role, kidney damage also involves cytochrome P-450 mixed function oxidase isoenzymes
present in the kidney, along with prostaglandin synthetase and N-deacetylase enzymesI3l.
Paradoxically, while glutathione helps detoxify acetaminophen in the liver, its conjugates have
been implicated in forming nephrotoxic compounds that can damage the kidneys[3l.

Chronic Kidney Disease Risk

Beyond acute kidney injury, emerging evidence suggests that long-term acetaminophen use
may increase the risk of chronic kidney disease. A meta-analysis found that acetaminophen use
was associated with a 23 % increased risk of newly developing renal impairment in adults
(adjusted odds ratio 1.23)181. A large cohort study of UK adults aged 65 and older similarly
found acetaminophen use linked to a 19% higher risk of chronic kidney disease compared to
non-userslZ. This relationship appears dose-dependent, with higher and more frequent
acetaminophen use correlating with greater kidney risk.

Cardiovascular System Impacts

Heart Attack and Cardiac Risk

Contrary to the long-held belief that acetaminophen is heart-neutral, recent studies have
revealed concerning cardiovascular effects. Several large epidemiological studies have found an
association between long-term, high-dose acetaminophen use and an increased risk of heart
attackl8l. One landmark analysis of over 31,000 people in the United Kingdom found that
individuals taking maximum doses of acetaminophen (4,000mg daily) had a 45% higher risk of
heart attack compared to non-users after adjusting for factors like smoking and diabetes!8l.

A recent cohort study of UK adults aged 65 and older found acetaminophen exposure was
associated with increased rates of heart failure (adjusted hazard ratio 1.09) and hypertension
(adjusted hazard ratio 1.07)ZL. These findings challenge the conventional wisdom that
acetaminophen is safer for the heart than nonsteroidal anti-inflammatory drugs (NSAIDs) like
ibuprofen and naproxen.



Mechanisms of Cardiovascular Effects

The biological mechanisms by which acetaminophen may affect heart health are still being
elucidated. One leading theory suggests that acetaminophen disrupts nitric oxide sighaling in
the bodylﬁl. Nitric oxide helps maintain dilated blood vessels and regulates blood pressure;
impaired nitric oxide production has been linked to hypertension, atherosclerosis, and ischemic
heart diseasel8l.

A 2024 study found that even moderate doses of acetaminophen can alter proteins in heart
tissue, affecting over 20 different signaling pathways involved in energy production, antioxidant
usage, and the breakdown of damaged proteins@l. Researchers observed these changes in
mice given a human-equivalent dose of 500mg daily (one extra-strength tablet) for just seven
days[gl. Long-term medium to high-dose acetaminophen use could potentially cause heart
issues due to oxidative stress or the buildup of toxins produced as acetaminophen breaks
down el

Gastrointestinal System Effects

Peptic Ulcers and Bleeding Risk

While acetaminophen has traditionally been recommended over NSAIDs for patients with
gastrointestinal concerns, recent evidence suggests it may not be as stomach-safe as
previously thought. A large cohort study analyzing UK general practice records from 1998 to
2018 found that acetaminophen use in adults aged 65 and older was associated with significant
gastrointestinal riskslZl 191 - Specifically, acetaminophen users had a 20% higher risk of
uncomplicated peptic ulcers, a 24% increased risk of peptic ulcer bleeding, and a 36% higher
risk of lower gastrointestinal bleeding compared to non-usersZl [10],

The gastrointestinal risks appear to be dose-dependent, with higher and more prolonged
acetaminophen use correlating with greater complications. Researchers found that patients with
nine or more acetaminophen prescriptions had hazard ratios reaching 1.39 for uncomplicated
peptic ulcers and 1.44 for peptic ulcer bleeding relative to non-users9. These findings
contradict the widely held belief that acetaminophen has minimal effects on the digestive system
and raise questions about its preferential use in patients with gastrointestinal sensitivity.

Mechanisms of Gastrointestinal Damage

Scientists have proposed several mechanisms to explain acetaminophen's effects on the
gastrointestinal tract. One theory suggests that "prolonged acetaminophen ingestion might
inhibit prostacyclin synthesis in humans, resulting in gastrointestinal lesions" 191 Prostacyclin
helps protect the gastric mucosa, and its inhibition could lead to increased vulnerability to
damage. Additionally, acetaminophen may modulate some of the same cyclooxygenase-related
pathways as NSAIDs, albeit to a lesser extent, potentially explaining its gastrointestinal
effects9l,



Allergic and Dermatological Reactions

Types and Severity of Skin Reactions

Though rare, acetaminophen can cause allergic reactions ranging from mild to life-threatening.
Skin rashes represent one of the more commonly reported hypersensitivity reactionsll. These
reactions can manifest as simple rashes, hives, or itching, but in some cases may progress to
more severe conditions12l 1 Even mild skin reactions should be taken seriously, as they can
sometimes indicate the beginning of a more severe systemic responselll.

In very rare but serious cases, acetaminophen has been associated with severe cutaneous
adverse reactions, including Stevens-Johnson syndrome and toxic epidermal necrolysis, which
can be life-threatening 12l M. Symptoms of severe allergic reactions may include difficulty
breathing or swallowing, swelling of the face, lips, throat, or tongue, severe itching, and peeling
or blistering skinl2l. These severe reactions require immediate medical attention and
discontinuation of the medication.

Overdose Risks and Recognition

Symptoms and Progression of Overdose

Acetaminophen overdose represents one of the most common medication poisonings worldwide,
accounting for more than 56,000 emergency room visits, 26,000 hospitalizations, and
approximately 458 deaths due to acute liver failure annually in the United States alone 3l
Recognizing the signs of overdose is crucial, as early intervention can significantly improve
outcomes.

Early symptoms of acetaminophen overdose often mimic cold or flu symptoms, making them
easy to miss or misattribute. Within the first 24 hours, a person may experience nausea,
vomiting, loss of appetite, stomach pain, sweating, and fatigueﬁl[ﬁl. As the overdose
progresses, more serious symptoms may develop, including pain in the upper right abdomen
(indicating liver involvement), decreased urination, and jaundice (yellowing of the skin or whites
of the eyes)lﬁlﬁl. Without prompt treatment, severe liver damage can occur, potentially leading
to liver failure, coma, and deathl2

Contributing Factors to Accidental Overdose

Accidental overdose remains a significant concern with acetaminophen, primarily due to its
presence in numerous over-the-counter and prescription medications. More than 600 products
contain acetaminophen, often listed under abbreviated names such as "APAP," "Acetaminoph,"
"Acetamin," or other shortened versions [2L 1 This ubiquity increases the risk of inadvertently
taking multiple acetaminophen-containing products simultaneously, particularly during cold and
flu season when people may combine various symptom relievers[ll 141,

Another factor contributing to overdose risk is acetaminophen's presence in prescription opioid
combination products such as Tylenol with codeine, Percocet (oxycodone), and Vicodin
(hydrocodone)14l, Patients may not realize they are receiving acetaminophen through these
prescription medications and simultaneously take over-the-counter acetaminophen products,



potentially exceeding safe dosage limits{4l. Due to these concerns, the FDA required
manufacturers to limit the amount of acetaminophen in prescription combination products to no
more than 325 mg per dosel14l,

Safe Usage Guidelines

Recommended Dosages and Precautions

To minimize risks while benefiting from acetaminophen's pain-relieving properties, following
proper dosage guidelines is essential. For the average healthy adult, the absolute maximum daily
dose should not exceed 4,000 mg from all sources1 141 [2] However, for some individuals,
doses approaching this limit could still cause liver toxicity, so using the lowest effective dose is
always recommended[ll. Recent research suggesting various health risks associated with long-
term use further supports a cautious approach to acetaminophen dosing.

Several strategies can help ensure safe acetaminophen use. First, always read and follow label
instructions carefully, never exceeding recommended doses!3l. Second, be aware of all
medications that contain acetaminophen, checking active ingredients on labels and consulting
with healthcare providers about prescription medications{2l 31, Third, avoid taking multiple
acetaminophen-containing products simultaneously2. Finally, use particular caution with
acetaminophen if you have liver disease or regularly consume alcohol{2,

High-Risk Populations

Certain groups face elevated risks from acetaminophen use and should exercise additional
caution. People with pre-existing liver disease have reduced capacity to metabolize
acetaminophen and clear its toxic byproducts, making them more susceptible to liver damage
even at standard doses!2l. Similarly, individuals who consume three or more alcoholic drinks
daily should avoid acetaminophen or use it only under medical supervision due to alcohol's
effects on liver metabolism!2l.

Older adults may also face increased risks from acetaminophen. The large UK cohort study of
adults aged 65 and older demonstrated higher rates of gastrointestinal, cardiovascular, and
renal adverse events with acetaminophen uselZl 19l Given these findings, researchers
suggested that "the use of acetaminophen as the first-line oral analgesic for long-term
conditions in older people requires careful reconsideration" 101

Conclusion

While acetaminophen remains an important and generally safe medication when used
appropriately for short-term pain relief and fever reduction, the growing body of evidence
highlights significant risks associated with its misuse or long-term use. Beyond the well-
established liver toxicity, research now demonstrates potential adverse effects on the kidneys,
cardiovascular system, and gastrointestinal tract. Understanding these risks is crucial for making
informed decisions about pain management.

The safest approach to acetaminophen use involves taking the lowest effective dose for the
shortest time necessary, being vigilant about all sources of acetaminophen in your medication



regimen, and discussing any concerns with healthcare providers. Particular caution is warranted
for high-risk groups, including older adults, those with liver disease, and people who consume
alcohol regularly. By balancing the benefits of pain relief against these known risks, patients and
healthcare providers can make better-informed decisions about acetaminophen use as part of a
comprehensive pain management strategy.
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