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Introduction 
Acetaminophen is prevalently used to relieve pain and 
fever in children and adults and if it is prescribed and 
used based on standard doses of treatment protocols, 
there will be no risk for patients (Yang et al., 2015). 
Acetaminophen poisoning that is one of the most 
prevalent causes of poisoning in developed countries can 
be the result of prescription or overdose of this medicine. 
Acetaminophen poisoning is associated with different 

clinical manifestations (Mahmudi et al., 2013). The most 
important antidote to cure Acetaminophen poisoning is 
N-Acetylcystein which has decreased the mortality rate 
due to Acetaminophen poisoning considerably. A similar 
diet therapy has been prescribed for all patients who 
suffer from Acetaminophen poisoning since 1970. This 
diet is regulated based on patients' weight and is 
accomplished in three phases: 1) the antidote is mixed in 
dextrose 5%; then 150 ml antidote is injected 
intravenously in the first 15 minutes per kilogram of 
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N-acetylcysteine (NAC) is a drug  used  widely and effectively in oral  and  intravenous  
forms  as  a  specific  antidote  for acetaminophen poisoning.  In children considering the 
toxic dose of acetaminophen ingested by the patient and the body weight, the physician 
prescribes a specific dose of NAC. There is always a risk of  iatrogenic overdose of  NAC  
which can cause different mild to severe temporary or permanent  side effects, some of 
which can be life threatening. Here we report a rare case of iatrogenic NAC overdose 
following an error in calculation of the prescribed dose. The patient was a 2.5 years old 
boy that was brought to emergency room with overdose of acetaminophen syrup. The 
Physician prescribed 2 grams of intravenous NAC for him, but because of the 
miscalculation of the volume of the drug, the nurse infused about 20 grams of NAC (10 
times the prescribed dose) to the patient. Immediately the patient became drowsy and 
developed decreased level of consciousness, stupor, repetitive intractable focal and 
generalized convulsions, decrease visual acuity and had prolonged hospitalization in 
intensive care unit and pediatric neurologic wards and perhaps will have permanent 
subtle intellectual and neurologic sequela. Considering the possible errors in the 
prescription and administration of some critical and less commonly used drugs 
especially those which have several different formulary and also considering their 
possible serious and life threatening side effects, it is recommended that the dose and 
volume of such medications be calculated meticulously by at least two trained persons. 
Also it is important to carry out the administration phases and check the patient’s 
symptoms more attentively and cautiously.  
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body weight. 2) 50 ml antidote is injected to the patient 
in four hours per kilogram of body weight. 3) Finally, 100 
ml antidote is injected in 16 hours per kilogram of body 
weight (Prescott et al., 1977; Ferner et al., 2011; Heard, 
2008; Bateman et al., 2014).  
In some cases, there were side effects of this antidote 
which occurred mostly in the first 15 minutes after 
injection. They included vomiting and anaphylactic 
reactions (Whyte et al., 2007; Lynch et al., 2004; Waring 
et al., 2006; Pakravan et al., 2008; Schmidt, 2013). On the 
other hand, Acetaminophen poisoning can per se be led 
to nausea and vomiting that intensity of these side effects 
becomes higher if antidote is used (Jalali et al., 2000). In 
its therapeutic dose, NAC is safe for the patient but 
danger of side effects will be increased in case of 
inappropriate prescription. In this case report, we 
present a rare case of iatrogenic NAC overdose following 
an error in calculation of the prescribed dose in a 2.5 
year-old child. 
 

Case report 
The patient was a 2.5 years old boy that was brought to 
emergency room by his parents with overdose of 
acetaminophen syrup. The Physician prescribed 2 grams 
of intravenous NAC for him, but because of the 
miscalculation of the volume of the drug, the nurse 
infused about 20 grams of NAC (10 times the prescribed 
dose) to the patient. Immediately the patient became 
drowsy and developed decreased level of consciousness, 
stupor, repetitive intractable focal and generalized 
convulsions, decrease visual acuity and had prolonged 
hospitalization in intensive care unit and pediatric 
neurologic wards and perhaps will have permanent 
subtle intellectual and neurologic sequela. Despite this 
problem, vital signs of the patient were not changed 
perceptibly. The parents mentioned that the patient had 
no history of mental disease and hospitalization. The 
parents had no family relationship and had an average 
socio-economic status. The patient was transferred to the 
Intensive Care Unit (ICU) sector given these symptoms. 
After transferring to ICU, NAC overdose was diagnosed; 
thus, injection of the medicine was stopped quickly and 
supportive therapy was started. The symptoms were 
eliminated after three days and the patient was finally 
discharged with parental consent. Post-treatments after 
the patient's discharge indicated his/her full health.  

Discussion 
Therapeutic and safe dose of Acetaminophen in adults is 
maximally 60 ml/kg and in children is between 20 to 50 
ml/kg. Using doses more than the above ones will be led 
to Acetaminophen poisoning. This has been one of the 
most prevalent causes of self-poisoning in the world. Its 
annual outbreak in the United States is 30000 persons. 
Acetaminophen poisoning in the most critical case can be 
led to Fulminant hepatic failure and the patient's death 
but mortality rate and appearance of side effects have 
been considerably decreased due to the existence of NAC 

as an effective antidote (Diallo et al., 2016; 
Manthripragada et al., 2011, Green et al., 2013; Bateman 
et al., 2014; Mowry et al., 2014; Duffull et al., 2013; 
Buckley et al., 2015; Prescott et al., 1971). This antidote 
is available in both oral and injectable form. Its oral form 
is absorbed during half an hour with maximum degree of 
absorption through the digestive system but its injectable 
form is preferable because of gastrointestinal side effects 
and sometimes intensification of poisoning symptoms. 
Nowadays, it is routinely used in Acetaminophen 
poisoning. Studies in the last decade show an extensive 
range of side effects because of using NAC to cure 
Acetaminophen poisoning (side effects such as 
gastrointestinal side effects, tachycardia, skin rash, 
bronchospasm, hypotension, and systematic anaphylactic 
reactions). For instance, prospective studies in the recent 
decade have revealed that side effects of this medicine is 
between 29 and 77 percent and degree of systemic 
hypersensitivity reactions due to its prescription is 
between 14 and 75 percent (Jalali et al., 2000; Isbistera et 
al., 2015; Wright et al., 1996; Heard et al., 2011; Kante et 
al., 2006; Brok et al., 2006). In the above patient, side 
effects such as decreased level of consciousness, 
reduction of visual acuity as well as repeated epileptic 
seizures were observed. Of course, it is notable that these 
side effects cannot be just considered due to side effects 
of this medicine; rather, high dose of the medicine can be 
a more suitable reason. In another case report in which a 
patient with Glucose 6-phosphate dehydrogenase enzyme 
deficiency (G6PD) and over-injection of NAC was 
introduced, it was stated that overprescription of this 
antidote has been led to hemolysis, thrombocytopenia, 
kidney failure, and finally death of the patient 
(Mahmoudi et al., 2015). 
The medicine use was stopped as soon as symptoms 
were appeared in the above patient and then supportive 
therapy began. In a prospective study by Isbistera et al, it 
has been argued that side effects of this medicine will be 
observed in 48 percent of cases if the patient is toxic who 
suffers from NAC poisoning but if injection of the 
medicine is stopped before full toxicity, side effects will 
be occurred in 28 percent of cases (Isbistera et al., 2015). 
In the above patient, injection of the medicine was 
stopped before the patient's toxicity and immediately 
after appearance of the symptoms. After 3 days, clinical 
symptoms of the patient were interrupted and he/she 
was discharged with parental consent. As it was 
mentioned previously, post-treatments after the patient's 
discharge indicated his/her full health. 
The main issue that should be considered in this paper is 
occurrence of medical error which could be led to the 
patient's death. According to the statistics, annual 
mortality rate due to medical error is 440000 cases and 
rate of harms to patients is one million cases. In addition 
to injuries statistics, results of various studies in the US 
demonstrate that the annual financial load which is 
imposed to the health system of this country due to 
medical error is between 17 and 29 billion dollars 
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(Slonim et al., 2003; Zaboli et al., 2015). On the other 
side, previous studies show that 3 to 17 percent of 
inpatients will suffer from side effects which are related 
to medical errors (Zaboli et al., 2015). In explaining the 
causes of medical errors, studies done by Cramer et al. 
and Balas et al. can be referred. In their study in 
Germany, Cramer et al. argued that high workload, high 
business hours and lack of health service personnel are 
the most important causes for the occurrence of medical 
errors (Cramer et al., 2013). Likewise, Balas et al. 
believed that weariness of nurses is the most important 
factor in occurrence of medical error (Balas et al., 2004). 
In a study that was carried out by Wakefield et al, it was 
stated that nurses may not report the medical error in 
some cases because of fear of punishment by authorities 
and this will harm the patient (Wakefield et al., 1999). 
Different studies show that degree of error in all sectors 
of a hospital is not the same. For instance, the final 
results in a study indicated that 48 percent of medical 
errors are occurred in the emergency department. This 
result can show the effect of weariness and high 
workload of personnel in this sector (Kalisch et al., 2009). 
In the above patient, we observed occurrence of a 
medical error by a nurse in the emergency department. 
But the error was reported timely and an appropriate 
treatment was adopted to improve the patient's status. 
The important point is that medical error is the 
inseparable part of health system for which managerial 
and preventive techniques should be adopted. For 
instance, hiring more employees with fewer business 
hours in sectors which have the highest statistics of 
medical error as well as providing conditions for the 
physician to supervise how treatment actions are 
accomplished by the nurse can be effective in this regard.  
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