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Topical Treatment 

 

Topical applications are the first-line treatments for melasma. 

Targets of topical agents are to disrupt the enzymatic processes of 

pigments production. In many cases, topical agents are used 

according to the states of disease but the condition, more often 

than not, relapses (19).Topical agents are frequently used in 

combinations with other treatments such as chemical peels, lasers, 

and intense pulse light sources. Since it is a long-term treatment 

plan, it is wise to take a detailed history of oral contraceptives or  

 

any phototoxic, anti-seizure medications and the usage of  

cosmetics. The patient should avoid the use of scented cosmetics 

and oral pills. Topical agents are exceedingly beneficial in the 

epidermal type of melasma (20). 

 

A. Hydroquinone (HQ) 

 

Hydroquinone (HQ), also known as dihydroxybenzene is an 

aromatic organic compound of phenol type; which decreases the 

formation of melanin in the skin. Melanin is the pigment that gives 

brown color to the skin. Hydroxyphenolic compounds are 

structurally similar to precursors of melanin. Dihydric phenol 

inhibits the conversion of DOPA to melanin by the tyrosinase 

enzyme, which results in the prevention of melanin synthesis (21). 

The formation, melanization, and degradation of melanosomes 

are affected by hydroquinone (HQ). It further affects the 

structures of melanocytes which cause necrosis (22). 

 

HQ is chiefly used to treat depigmentation. It has remained the 

gold standard for the treatment of melasma. For melasma 

treatment, (2-4)% concentration of HQ preparations are used once 

daily. Effects are noticeable after 5 to 7 weeks; however, 

treatment should be continued for three months to one year at 

least. HQ is often used with other combinations like glycolic 

acids, topical steroids, retinoids, and sunscreens (20). HQ 

combines with Kligman's formula, Modifilide Kligman’s, 

Westerhof’s formula, and Pathak’s formula. Kligman’s formula 

(5% HQ, 0.1% tretinoin and 0.1% dexamethasone). Modified 

Kligman’s (4% HQ, 0.05% tretinoin, and 1% hydrocortisone 

acetate). Westerhof’s formula (4.7% N-acetylcysteine, 2% HQ 

and 0.1 triamcinolone acetonide) (23). 

 

The adverse reactions of HQ are related to its dose and treatment 

durations. The major complication is skin irritation while mild 

burning, redness (erythema) stinging, dryness, allergic contact 

dermatitis, nail discoloration, transient hypochromia, and  
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Abstarct 
Acetaminophen is a widely used analgesic agent, but at the same time, overdosing with 

acetaminophen is one of the leading causes of hospital admission. The administration 

of the specific antidote, N-acetylcysteine, should be initiated but renal replacement 

therapy, therapeutic plasmapheresis or even liver transplantation may be necessary.  

 

We present a case of severe metabolic lactic acidosis and coma after massive intake of 

acetaminophen. The patient was treated with N-acetylcysteine at a higher dose and 

received hemodialysis. He presented with severe liver failure, and despite optimal 

treatment, except liver transplantation, he died 70 hours after hospitalization.  

We describe the treatment of massive acetaminophen overdose and discuss the 

literature about the need for higher doses of N-acetylcysteine in these situations and the 

need for increasing doses, when co-administering hemodialysis.  
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Introduction 

 
Acetaminophen is a common analgesic agent [1-3]. It is available without prescription 

and it is effective and safe when consumed in therapeutic doses. However, overdosing 

with acetaminophen is one of the leading causes of hospital admission for 

hepatotoxicity, acute liver failure and renal damage [1-2]. The toxicity results from the 

formation of N-acetyl p-benzoquinonneimine (NAPQI). Toxic dose is defined as an 

intake of more than 10-15 g in adults and 150 mg/kg in children [4]. It is suspected that 

even repeated therapeutic doses can be hepatotoxic in some individuals, such as 

alcoholics or patients in malnutrition. These patients may not be able to detoxify the 

reactive metabolites and may increase risk for hepatotoxicity [5-7]. Patients may 

present with no symptoms within the first few hours, but within 24 hours develop 

vomiting, nausea, and abdominal pain. During the next days, it will, if untreated, 

develop into liver failure, coma, renal failure, and ultimately death [1,5]. Rapid 

recognition and specific treatment of acute acetaminophen overdose is important, since 

it is a potential treatable illness [1,5-7]. 

 

There is no standard definition of massive acetaminophen overdose. A review has 

defined a massive ingestion as greater than 32 g or an acetaminophen concentration 

above 300 mcg/mL [4]. Massive ingestions present rapidly with metabolic acidosis, 

elevated lactate concentrations and altered mental status prior to the onset of severe 

liver injury. The management include specific antidote, N-acetylcysteine (NAC), 

stabilization and, in some hospitals, decontamination by gastric lavage or activated 

charcoal, within the first 4 hours to prevent liver failure and death [4]. The main role 

of NAC is to supply cysteine for the production of glutathione which directly binds to 

N-acetyl p-benzoquinoneimine and produces a non-toxic metabolite [4]. NAC should 

be initiated within 8 to 10 hours after the overdose [5-6,8]. In severe cases with multi-

organ failure, renal replacement therapies, therapeutic plasmapheresis or even liver 

transplantation may be considered [1,5,8]. Patients with severe poisoning may develop 

indications for ECTR (Extra Corporeal Treatment) [3]. 

 

We present a case with massive intake of acetaminophen, presenting with severe 

metabolic acidosis, coma and death. 

 

Epidemiology of Melasma 

 

The exact prevalence of melasma is still unknown, due to variation among geographic 

locations and ethnic groups. However, most studies reported that the prevalence of 

melasma varies from 1 to 50% among the general population to high-risk 
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Case report 
 

Written informed consent was obtained from the patient’s wife for 

publication of this case report. A 59-year-old man was admitted 

to the emergency room at the Hospital of Southwest Jutland in 

Esbjerg, Denmark. He was in a comatose position, Glasgow Coma 

Scale of four. He was seen alive 36 hours before. He was known 

to have an intermittent abuse of alcohol but otherwise healthy. He 

was hyperventilating, hypotensive and tachycardic. Blood 

glucose was 15.2 mmol/L, his pupils were equal in size and 

normally responded to light. Temperature was 35.2C. Blood tests 

revealed a pH 7.0, pCO2 < 2.0 kPa, pO2 17 kPa, HCO3 6 mmol/L, 

BE -27 mmol/L and hyperlactatemia (26 mmol/L). The 

concentration of ethanol in the blood was low. The first serum 

acetaminophen level was > 2.5 mmol/L (>283 µg/mL). The liver 

and the kidney numbers on the blood tests were normal (alanine 

aminotransferase 56 IU/L; creatinine 50 µmol/L). No acute 

findings were noted on CT. His wife reported 270 tablets, each 

containing 500 mg of acetaminophen, missing.  

 

In the emergency department, treatment with NAC-infusion at 

standard bolus (200 mg/kg, which was 4000 mg/h during 4 hours) 

was initiated. He was admitted to the intensive care unit. He was 

given NAC-infusion at a higher dose (300 mg/kg) due to the 

massive intake of acetaminophen. The second serum 

acetaminophen level was 1.8 mmol/L (204 µg/mL). He received 

tracheal intubation, treatment with vasopressors and antibiotics. 

Hemodialysis (Continuous Renal Replacement Therapy with 

blood flow 100 mL/min and dialysate of 1000 mL/h) was initiated 

to correct disturbance in the acid/base status by reducing lactate. 

Lactate decreased to 3 mmol/L within the first hours after 

hemodialysis, but the alanine aminotransferase (ALT) increased 

to 530 IU/L. With continuously NAC-infusion and hemodialysis, 

he was transferred to a larger specialty center and plasmapheresis 

was tried (8000 ml on daily basis). Despite this, his condition 

worsened with multi-organ failure and ALT increased to 6080 

IU/L. He died 70 hours after hospitalization. 

 

Discussion 
 

We have presented a case, in which the patient was treated with a 

higher dose of NAC, hemodialysis and plasmapheresis due to 

massive intake of acetaminophen. 

 

Some authors have suggested a higher dose of N-acetylcysteine in 

case of large overdoses. However, there are no controlled studies 

demonstrating the effect on liver failure prevention following 

massive intake [5]. The patients, who require additional NAC, 

may be difficult to identify. A study suggests the need for higher 

doses in cases with concentrations of acetaminophen above 300-

line (= 300 µg/mL) and 450-line due to the increased risk of 

hepatotoxicity and liver failure. Others have also recommended 

additional therapies including hemodialysis [3-4]. During 

hemodialysis, a supplemental acetylcysteine dose should be 

considered, eventually oral acetylcysteine concurrent with the 

intravenous acetylcysteine using a standard oral acetylcysteine 

dosing regimen [8]. Hemodialysis removes NAC as well as 

acetaminophen. Therefore, it may be necessary to double the 

standard dose in these circumstances [5,8]. However, 

hemodialysis is not considered as standard management or as an 

alternative to acetaminophen poisoning when N-acetylcysteine is 

available. Hemodialysis may be necessary when acute renal 

failure is presented or when acid/base status need to be corrected 

[3,5,8]. This is in accordance with the EXTRIP group, which 

recommends hemodialysis if acetaminophen concentration is 

above the 900-line, if there are signs of hyperlactatemia or 

acidemia or for patients with suspected severe acetaminophen 

poisoning [3]. Extracorporeal treatment (ECTR) in 

acetaminophen poisoning may be considered, and reserved for 

rare situations, e.g., when the NAC is insufficient and only in 

patients with excessively large overdoses and mitochondrial 

dysfunction. This is reflected by early development of altered 

mental status and severe metabolic acidosis prior to the onset of 

hepatic failure [3].  

ECTR seems to be a beneficial adjunct to NAC treatment in these 

cases [3]. 

 

Conclusion 
 

Since there is no standard definition of massive acetaminophen 

overdose, the need of rapid recognition is very important, and 

according to the serum acetaminophen level, the clinician may 

consider treatment with a higher dose of the specific antidote. It 

is also important to be familiar with the possibility of renal 

replacement therapies, plasmapheresis and ECTR in patients with 

severe acetaminophen toxicity. ECTR should be reserved for rare 

situations. 
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