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1. ABSTRACT 

INTRODUCTION: acute oral drug overdose is the toxicological urgency attended most 

frequently in emergency departments. In the management of these patients, gastrointestinal 

decontamination plays an important role. Specifically, activated charcoal is the most widely 

used type of gastrointestinal decontamination. However, according to current 

recommendations, activated charcoal is used in excess in the management of these patients 

and this attitude could lead to higher risk of iatrogenic harm. Consequently, Emergency and 

Pharmacy departments of Hospital Universitari Doctor Josep Trueta (HJT) worked together 

with the aim to elaborate an intoxication protocol in order to standardize the management of 

acute intoxications, reduce the high variability of attitudes towards the management of these 

patients and make easier to take fast decisions in a field where time is crucial. 

JUSTIFICATION: the intoxication protocol of the HJT was implemented in 2013 but has never 

been evaluated. For this reason, this study aims to evaluate if the implementation of this 

protocol is associated with higher percentage of correct indications of activated charcoal 

administration.  

OBJECTIVE: to evaluate if the implementation of the HJT’s intoxication protocol is associated 

with higher percentage of correct indications of activated charcoal administration in patients 

with acute oral drug overdose attended in the emergency department of this hospital 

compared with them attended in the emergency department of Parc Hospitalari Martí i Julià 

(PHMJ). 

METHODOLOGY: this study will be an observational cross-sectional study that will be carried 

out in the emergency departments of HJT and PHMJ. The sample will be formed by two groups 

with minimum 180 patients each group with acute oral drug overdose. One group will be 

formed by patients with acute oral drug overdose attended in the emergency department of 

HJT (protocol group) and the other group will be formed by patients attended in the 

emergency department of PHMJ, where there is not an own intoxication protocol (control 

group). Then, we will compare the percentage of correct indications of activated charcoal 

administration between the two groups to see if there are differences.  

KEY WORDS: activated charcoal, gastrointestinal decontamination, acute intoxication, acute 

oral drug overdose, poisoning.  
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2. ABBREVIATIONS 

 

AACT  American Academy of Clinical Toxicology 

AC  Activated charcoal 

ASA  Acetylsalicylic acid 

EAPCCT  European Association of Poison Centres and Clinical Toxicologists 

ED  Emergency department 

HJT  Hospital Universitari Doctor Josep Trueta 

MDAC  Multiple-dose activated charcoal 

NAIDs  Nonsteroidal anti-inflammatory drugs 

PHMJ  Parc Hospitalari Martí i Julià  

SDAC  Single-dose activated charcoal 

SSRI  Selective serotonin reuptake inhibitors 
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3. INTRODUCTION 

 3.1. TERMINOLOGY 

The World Health Organization defines overdose as “the use of any drug in such an amount 

that acute adverse physical or mental effects are produced” (1). 

There are other terms used in literature to describe this situation such as acute intoxication or 

acute poisoning. In the literature reviewed all these terms has been used as synonyms. 

In our study we use the term “acute oral drug overdose” to refer only an acute overdose 

produced by orally ingested licit drugs regardless of whether it is an accidental poisoning or a 

self-poisoning. Chronic drug poisonings due to inappropriate treatment or to drug addiction, or 

adverse reactions to drugs or other agents are not included in this definition.  

 

3.2. EPIDEMIOLOGY 

Acute oral drug overdose is, together with alcohol abuse, the toxicological urgency attended 

most frequently in emergency departments, with psychotropic drugs, particularly 

benzodiazepines, being the most commonly implicated drugs (2). 

Acute intoxication cases represent 0,66% of emergency department (ED) visits. The mean age 

of these patients is 33 years. Children only represent 4% of cases and teenagers 18,6%. The 

incidence is higher in male (56%)(3). 

Regarding the type of poisoning, according to HISPATOX study (4),  the vast majority of acute 

oral drug overdoses attended in ED are those associated with pharmaceutical drugs (50,2%), 

followed by alcohol intoxication (29,7%), illicit drug abuse (9,4%) and accidental cases (7,9%). 

Other studies also indicate pharmaceutical drugs as one of the leading causes of acute 

intoxications attended in ED (5). 

The most frequent drugs involved are benzodiazepines (57%), selective serotonin reuptake 

inhibitors (SSRI) (6,7%), acetaminophen (4,5%), tricyclic antidepressants (2,8%), neuroleptics 

(2,2%) and salicylates (1,7%). These drugs are the patient’s own treatment in 59% of cases (3).  

On arrival at hospital, less than 20% of patients are symptomatic. Furthermore, a total of 

58,84% are discharged within the first 12 hours, 21,41% are discharged after 24 hours of 
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observation and only 5,3% to 14,1% are hospitalized (2,3% are admitted to intensive care 

unit)(4,5). 

Overall, the mortality from acute oral drug overdose is less than 1%, showing that the vast 

majority of acute oral drug overdoses are not severe (4,6). 

Regarding the treatment of these patients, the indication of any type of gastrointestinal 

decontamination varies from 29,84% to 63,8%. In these cases, the most widely used type of 

gastrointestinal decontamination is activated charcoal (AC), ranging from 41,2% to 71,6% 

(2,4,6–8). 

Acute intoxications attended in Girona  

According to information provided by Dra Gispert and Dra Guerrero, in one-year period from 

June 2014 to May 2015, the ED of Hospital Universitari Doctor Josep Trueta (HJT) attended 438 

patients with acute intoxication, which represented 0,66% of ED visits. In the same period, the 

ED of Parc Hospitalari Martí i Julià (PHMJ) attended 295 patients, which represented 0,70% of 

ED visits. 

The overall mortality was 0,46% in HJT and 0% in PHMJ.  

Regarding the type of poisoning involved, the most frequent was pharmaceutical drugs, 

followed by alcohol and illicit drugs (Figure 1). 
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Figure 1: Types of poisonings attended in HJT and PHMJ (Courtesy of Dra Gispert and Dra Guerrero). 
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3.3. EMERGENCY MANAGEMENT OF ACUTE ORAL DRUG OVERDOSE 

In the management of a patient with or potentially with acute oral drug overdose, 

considerations for both diagnosis and treatment may occur sequentially or simultaneously, 

depending on the clinical situation and severity of the intoxication (9).  

The diagnostic consists of taking an appropriate toxicological history (important information to 

be gained includes the type of drug involved, the amount ingested and the time since 

ingestion) and performing a clinical examination with attention to toxidrome recognition (a 

toxidrome, or toxicologic syndrome, is a constellation of symptoms and signs that lead to a 

certain class of poisons) (Annex 1)(9,10).  

Also, depending on the specific situation, certain diagnostic tests may provide useful 

information regarding the poisoning event and case management. However, the majority of 

toxicology-related diagnoses and therapeutic decisions are made from the history and clinical 

examination (10). 

In general, the treatment of an acute oral drug overdose involves (9–11): 

1) ABCs of emergency care -airway, breathing, and circulation- which should be followed 

ensuring a protected airway, adequate ventilation and hemodynamic stability. It is 

important to highlight that supportive and symptomatic care should be the 

cornerstone of acute oral drug overdose treatment. 

 

2) Gastrointestinal decontamination: consists on removing the toxin from the body in 

order to prevent or reduce the absorption of a substance, potentially reducing 

systemic toxicity. Modalities include syrup of ipecac, gastric lavage, activated charcoal 

and whole bowel irrigation. These modalities are explained below. 

 

3) Enhanced elimination:  is the process of removing a toxin from the body after it has 

been absorbed. Modalities include multiple-dose activated charcoal (MDAC), urinary 

alkalinisation, and extracorporeal elimination. 

 

4) Antidote therapy: there are several specific antidote agents that may be employed 

with the aim of blocking the effect of the toxic substance on the target organs. 
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3.4. GASTROINTESTINAL DECONTAMINATION 

Removal of the patient from the source of toxicity has been for years the foundation of the 

treatment of poisoned patients. This includes removing the toxin from the body, a process 

called decontamination. There are various methods of decontamination. The clinical scenario 

will determine which method, if any, should be used. 

 Syrup of ipecac: is an agent that induces emesis through direct irritant action on the 

stomach and central action at the chemoreceptor trigger zone. The combined position 

statement of the American Academy of Clinical Toxicology (AACT) and European 

Association of Poison Centres and Clinical Toxicologists (EAPCCT) concluded that its 

routine administration in ED should be abandoned due to lack of evidence for 

improved outcomes and potential risks including delayed administration of oral 

antidotes and other decontamination products, aspiration, and complications from 

prolonged emesis and retching. Consequently, the position statement for ipecac syrup, 

although not condemning its use, says that ipecac should have little or no place in the 

treatment of oral poisoning (11–13). 

 

 Gastric lavage: is the process of irrigating the gastric cavity to remove recently 

ingested material. Although liquid agents may be lavaged with a smaller diameter 

nasogastric tube, extraction of pill fragments requires use of a large bore tube. 

However, placement of an orogastric tube is a distressing procedure to perform in an 

awake patient and may be complicated by retching and aspiration. Other serious 

complications such as hypoxia, laryngospasm, dysrhythmia and perforation have also 

been reported. This procedure is contraindicated in cases of acid, alkali or hydrocarbon 

ingestion. Gastric lavage is not recommended for routine use in the poisoned patient 

but, it may be considered in combination with AC for symptomatic patients who 

present within 1 hour, who have ingested agents that slow gastrointestinal motility, 

sustained-release medication or massive/life-threatening amounts of a substance 

(11,12). 

 

 Whole bowel irrigation: is the administration of a laxative agent such as polyethylene 

glycol to fully flush the bowel of stool and unabsorbed substances. Although data is 

limited, whole bowel irrigation could be considered for substantial ingestions of 

substances that are not bound by AC. Contraindications for its use include 
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compromised airway, hemodynamic instability, seizures and the lack of bowel sounds 

or a suspected or documented bowel obstruction (10–12). 

 

 Activated charcoal: is an agent possessing a large surface area that when administered 

orally, adsorbs ingested substances within the gastrointestinal track thereby 

preventing systemic absorption. Although it adsorbs most toxics; some agents such as 

lithium, heavy metals and alkalis do not bind to charcoal. The most common adverse 

effects are gastrointestinal and include vomiting and constipation, but the most 

concerning adverse effect is aspiration, although this is rare. Overall, administration of 

activated charcoal remains a useful decontamination technique for patients presenting 

with early, potentially severe poisoning of adsorbable toxics. Nowadays, AC is the 

preferred method of gastrointestinal decontamination and the most widely used (10–

12).  

In conclusion, decontamination of the poisoned patient must only be performed after careful 

consideration of the potential risks and benefits of the decontamination procedure. Although 

decontamination with ipecac, activated charcoal, gastric lavage and whole bowel irrigation 

were once common practice, current recommendations of the AACT and the EAPCCT reflect a 

trend towards more judicious use (6,12,13). These two institutions do not recommend the 

routine use of gastrointestinal decontamination, but advice that it may be considered in 

selected cases. Although controversial, emergency physicians must always determine whether 

the benefits outweigh the associated risks. 

 

3.5. ACTIVATED CHARCOAL 

3.5.1. BACKGROUND 

For centuries, perhaps millennia, human beings have used purgatives to remove a poison from 

the body (14).  

Since antiquity, physicians have believed in the healing properties of charcoal. Hippocrates 

(400 BC) used charcoal to treat epilepsy, vertigo, and anthrax. However, scientific study of 

charcoal began in 1758 when its adsorptive powers were recognized (15).  

The first reported use of charcoal as an antidote occurred in 1811, when the French chemist 

Michel Bertrand ingested charcoal with 5 grams of arsenic trioxide. Afterwards in 1852, 

another French chemist named Pierre-Fleurus Touéry showed no ill effects after consuming a 
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large dose of strychnine with charcoal before sceptical colleagues of the French Academy of 

Medicine (16).  

Nevertheless, charcoal was infrequently used in the management of acute poisoning until 

1963, when a review article in the Journal of Pediatrics concluded that “this agent, presently 

somewhat neglected, has a wide spectrum of activity and when properly used is probably the 

most valuable single agent we possess”. After that, in the 1970s and 1980s, activated charcoal 

was a common element of gastrointestinal decontamination after acute poisoning (16).  

Nowadays, activated charcoal (AC), sometimes mistakenly characterized as a “universal 

antidote,” is the most frequently employed method of gastrointestinal decontamination in the 

developed world. Typically administered as a single dose (SDAC), its tremendous surface area 

permits the binding of many drugs and toxins in the gastrointestinal lumen, reducing their 

systemic absorption. Like other decontamination procedures the utility of SDAC attenuates 

with time, and while generally safe it is not free of risk (16). 

It bears mention that decontamination with SDAC is conceptually different from the use of 

multiple-dose activated charcoal (MDAC), a less commonly deployed intervention involving the 

administration of multiple (typically 2 to 6) smaller doses of AC with the goal of enhancing 

total body clearance of a limited number of compounds such as dapsone, carbamazepine,  and 

phenobarbital. Thus, the goal of MDAC is enhanced toxin elimination rather than reduced 

absorption per se (16).  

The mechanism by which this modality accomplishes enhancement of elimination is either by 

interrupting the enterohepatic/enterogastric circulation of drugs or through the binding of any 

drug that diffuses from the circulation into the gut lumen (called gut dialysis). However, it has 

limited application because the toxin must have a low volume of distribution, low protein 

binding, prolonged elimination half-life, and low pKa, which maximizes transport across 

mucosal membranes into the gastrointestinal tract. Based on experimental and clinical studies, 

it should be considered only in patients with a life-threatening ingestion of carbamazepine, 

dapsone, phenobarbital, quinine or theophylline (17). 
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3.5.2. HOW IS ACTIVATED CHARCOAL MADE? 

Activated charcoal is produced by the controlled pyrolytic decomposition of carbon-based 

compounds, such as sawdust, peat or coconut shells, followed by “activation” using oxidizing 

gases (steam, carbon dioxide, sulfuric acid…) at temperatures of 500-900ºC. The activating 

agent removes substances previously adsorbed on charcoal and erodes the internal surfaces of 

the product breaking down granules of carbon into smaller ones having larger surface area and 

thereby increasing its adsorptive surface area, resulting in an exceptionally porous final 

product (15,16,18).  

Typical surface areas for activated charcoals average of 800-1,200 m2/g. Thus, a 50gr dose of 

activated charcoal has an adsorptive surface area equivalent to about seven football fields 

(15,16,18).  

This results in a powerful, inert, nontoxic, and nonspecific adsorbent that binds intraluminal 

drugs and interferes with their absorption through weak intermolecular (Van der Waals) 

forces. It is particularly effective in binding non-ionized, organic and high molecular-weight 

compounds (16,17). 

 

3.5.3. EFFECTIVENESS OF AC 

In vitro and animal studies:  

Dozens of in vitro simulations and animal studies convincingly show that AC binds a wide range 

of drugs to varying degrees (Annex 2) (6,10,15–17,19). 

However, these studies also show that some compounds do not bind to AC and so it is not 

indicated for their decontamination, such as, heavy metals, iron, lithium, potassium, acids and 

alkalis. (Annex 3) (6,10,15–17,19). 

Studies in human volunteers: 

The most recent AACT and EAPCCT joint position paper on SDAC observed that 46 drugs have 

been the subject of 122 evaluations of the effect of SDAC in healthy volunteers. Most of these 

are small crossover studies examining the extent to which SDAC influences the area-under-the-

curve (AUC) of drug concentration versus time (6). 
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These studies employed varying doses of SDAC (0.5 to 100 g) at intervals of up to 6 hours 

following ingestion of different drugs. The mean reduction in systemic drug absorption was 

74,1% at 5 minutes, 51,7% at 30 minutes, 38,1% at 60 minutes, 34,5% at 120 minutes and 

21,1% at 180 min (Figure 2) (6).  

 

Therefore, these volunteer studies demonstrate that the effect of activated charcoal 

diminished as the time of administration after drug ingestion increased and show that AC is 

more effective preventing systemic absorption of drugs when given within 1-2h of ingestion 

and perhaps longer after ingestion of sustained-release preparations (6,18). 

However, in addition to recruiting medically well subjects, an important limitation of volunteer 

studies is that they involve sub-toxic drug exposures (6,15,16). 

Studies in poisoned patients: 

One of the problems with the clinical studies is that the majority of the patients do not have 

severe overdoses. Also, in most studies, the power to detect differences between treatment 

groups in seriously intoxicated patients is poor (15).  

Merigian et al. performed a prospective, controlled trial (n=1479) compared administration of 

AC to supportive care alone on an even/odd day basis. Administration of AC provided no 

benefit over supportive care and was associated with a higher incidence of vomiting (23% vs. 

13% in the supportive care group), longer ED stay, and higher incidence of complications. 

However, the vast majority of cases (1266 patients) were not admitted to the hospital, 

reflecting the low risk of serious outcome in most overdoses presenting to the ED. In addition, 

lopsided numbers in the charcoal (399 patients) and no charcoal (1080 patients) group raises 

Figure 2: Summary of the reduction of drug absorption by SDAC in human volunteer studies (6). 
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questions about the randomization method (even/odd day allocation) and data on the 

temporal separation between the ingestion and the time of charcoal administration were not 

included in the paper (6,15,18).  

Cooper et al. randomized 327 patients with acute drug overdose to receive either 50 g of SDAC 

or no decontamination within 12 hours of ingestion. They found no difference between SDAC 

and supportive care only with respect to length of stay, intensive care unit admission and 

mortality. However, the ability of this study to detect a benefit of SDAC may have been limited 

by the enrolment of patients destined to do well without AC (they excluded patients with 

ingestions judged to be too serious to enter a randomized trial) (20).  

Nevertheless, other studies suggest that SDAC can be associated not only with reduction in 

drug absorption, but also with improvements in clinical outcomes. For example, Friberg and 

colleagues evaluated 53 patients with citalopram overdose. The authors estimated that SDAC 

reduced citalopram bioavailability by 22% and increased total body clearance by 72%. 

Comparable studies estimate that early administration of SDAC following overdose reduces the 

absorption of quetiapine by 35%, sertraline by 27%, escitalopram by 31% and venlafaxine by 

29%. Furthermore, another study shows that SDAC, when given within 2 hours of 

promethazine overdose, reduced the risk of delirium by more than half. Finally, an Australian 

study performed in 1999 showed that the administration of AC spared some patients the need 

for hospitalization despite the limitations of the study (14). 

These studies yield insights into the utility of SDAC in real-world practice. Despite their 

observational nature, they provide relevant evidence supporting the use of SDAC shortly after 

acute overdose (16).  

In conclusion, according to current recommendations there is enough evidence from in vitro 

data and volunteer studies to justify the use of AC in selected circumstances (6,16,18). 

 

3.5.4. ADVERSE EVENTS 

While generally safe, activated charcoal is not free of risk. Vomiting and constipation are the 

most common complications of AC administration. Rates of vomiting in adults range from 5% 

to 56% (2,9,18,21). 

However, pulmonary aspiration is the most widely cited concern associated with AC and the 

most serious potential complication after AC administration, but the risk of this complication is 
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low. Nevertheless, aspiration following AC administration is well documented in isolated case 

reports, some of them dramatic causing even the patient’s death (16,21).  

More commonly, pulmonary aspiration occurs when the drowsy or convulsing patient 

regurgitated gastric contents, including activated charcoal, into the unprotected airway. This 

can result in acute airway obstruction, bronchospasm, hypoxemia, and pneumonitis. 

Prolonged intubation, death, and permanent lung injury may follow (17,18). In addition, 

aspiration occurred most often when AC is used in conjunction with gastric emptying 

techniques (22).  

It bears mention that endotracheal intubation decreases, but does not eliminate, the risk of 

aspiration(17,18). 

Other pulmonary complications that have also been reported include chronic lung disease, 

obstructive laryngitis with glottic edema, granulomatous lung mass, charcoal empyema and 

bronchiolitis obliterans. In general, rates of pulmonary complications in medical literature 

range from 1,7% to 9,1% (16,17,21).  

Gastrointestinal complications, apart from vomiting and constipation, represent another 

potential risk of AC administration. Published reports describe bowel obstruction, bezoars, 

gastrointestinal tract perforation with charcoal peritoneum and stercoliths after AC 

administration. Patients with pre-existing motility disorders, those receiving opioids or 

antimuscarinic drugs, and those treated with MDAC seem to be at greater risk (16).  

In 2010 it was published a Spanish study about adverse reactions to the administration of AC. 

In this study, 575 cases of acute intoxication were reviewed and adverse reactions occurred in 

41 cases (7.1%) and included nausea or vomiting (36 patients), bronchoaspiration (6 patients) 

and pneumonia (2 patients). Spontaneous vomiting before AC, pre-hospital AC administration, 

MDAC and the need for specific clinical measures to treat intoxicated patients (e.g., intubation) 

were all associated with a significantly increased risk for an adverse event (21).  

The authors concluded that adverse reactions to charcoal are infrequent and rarely severe, but 

are associated with a greater emergency department stay and a trend to greater hospital 

admission. They also asserted that even though these adverse reactions are infrequent, their 

presence is one more reason to highlight the importance of administering AC only when it is 

indicated (21). 
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3.5.5. ACTIVATED CHARCOAL INDICATIONS 

The AACT/EAPCCT 1997 guidelines recommend that AC should not be routinely administered 

to poisoned patients and suggest its effectiveness decreases with time after ingestion. If AC is 

to be administered, the greatest benefit is seen within 1 h after ingestion of the poison (23). 

These 1997 recommendations were reaffirmed in 2005 with the observation that “no new 

evidence” was found to suggest that a revision in the guidelines was needed (6).  

In the literature reviewed there is an agreement that the decision to perform gastrointestinal 

decontamination has to be based upon the specific poison(s) ingested, the amount ingested, 

the time from ingestion to attendance and the clinical status. 

According to that, a recent Up to Date review says that gastrointestinal decontamination 

would be recommended in patients who (22): 

- Present for care soon after ingestion (usually within one to two hours).  

- Have ingested a poison and amount suspected to cause toxicity  

- Have a protected airway (ie, patient is alert with intact airway reflexes or is intubated) 

Based on AACT/EAPCCT guidelines, current evidence, literature review and their own 

experience, M. Amigó and S. Nogué elaborated an algorithm with criteria on the use of 

gastrointestinal decontamination in acute oral drug overdoses based upon the specific drug(s) 

ingested, dose ingested, time since ingestion and patient’s clinical status (Annex 4) (24,25). 

About these criteria, it bears mention that some drugs, such as, anticholinergics, neuroleptics 

and cyclic antidepressants, are considered to have particular pharmacokinetic characteristics 

that delays systemic absorption and, therefore, the administration of AC is considered correct 

up to 6 hours post ingestion (24,25).  

In 2006, the Asociación Española de Toxicología published a document, called CALITOX, with 

24 indicators to evaluate the quality of the assistance of patients with acute intoxications 

attended in emergency departments. The indicator number 6 evaluates the correct indication 

of gastrointestinal decontamination. According to this indicator, indication of gastrointestinal 

decontamination, which includes the use of AC, is considered correct if it meets the M. Amigó 

and S. Nogué criteria (26).  
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Apart from SDAC, when considering MDAC, AACT/EAPCCT guidelines and the M. Amigó and S. 

Nogué criteria suggest that MDAC should only be considered in patients with protected or 

intact airways and only if a patient has ingested a life-threatening amount of carbamazepine, 

dapsone, phenobarbital, quinine, theophylline or sustained-release tablets (25,27).  

 

3.5.6. ACTIVATED CHARCOAL CONTRAINDICATIONS 

Contraindications to the administration of AC include (6,12,22,27):  

- Depressed state of consciousness without airway protection (due to risk of aspiration). The 

decision to intubate a poisoned patient is often complicated, but it should be made 

independently of the decision to give AC. In particular, tracheal intubation should not be 

performed for the sole purpose of giving AC.  

- Patients who present to ED when poison absorption is considered complete. 

- Nontoxic amount ingested. 

- Drugs not bound by AC (e.g., metals including iron and lithium, alkali, acids, alcohols).  

- Need for endoscopy (e.g., significant caustic ingestion) because its presence in the 

gastrointestinal tract severely limits early endoscopic evaluation of caustic injuries.  

- Presence of intestinal obstruction (absolute contraindication) or concern for decreased 

peristalsis (relative contraindication). 
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3.5.7. CONTROVERSY ON THE USE OF ACTIVATED CHARCOAL 

Activated charcoal remains one of the last vestiges of a universal antidote. Currently, AC, as we 

have shown here, is widely used as a universal antidote in the treatment of acute oral drug 

overdoses, despite proven efficacy, because it is assumed that there may be some benefit, 

based on human volunteer studies, and the risk of complication is low. Conviction of efficacy is 

such that nasogastric tubes are placed for the sole purpose of administering AC. However, this 

current trend of widespread usage could possibly result in the increase of iatrogenic harm 

(15,28).  

As stated above, no controlled clinical studies have demonstrated that the “routine” use of 

gastrointestinal decontamination reduces morbidity and mortality in poisoned patients. 

Nevertheless, evidence from human volunteer trials and clinical studies suggest that 

decontamination may reduce the absorption of toxins in the gastrointestinal tract and may be 

helpful in select circumstances. The problem is to decide whether, when and how to remove 

or neutralize ingested poisons (29).  

A study published in 2007 found that the majority of patients who presented to a health care 

provider received charcoal regardless of the time of toxic ingestion. They concluded that few 

patients presenting to a health care provider after an acute toxic ingestion are treated in 

accordance with the current recommendations for activated charcoal (28). 

It is worth noting that many authors have referenced the position statements as advocating 

the administration of SDAC. In fact the position statement does not advocate the use of SDAC. 

The last paragraph of the Position Statement Abstract on SDAC reads: “SDAC should not be 

administered routinely in the management of poisoned patients. […] The administration of 

activated charcoal may be considered if a patient has ingested a potentially toxic amount of a 

poison (which is known to be adsorbed to charcoal) up to 1 hour previously; there are 

insufficient data to support or exclude its use after 1 hour of ingestion. There is no evidence 

that the administration of AC improves clinical outcome.”(6,15) 

Furthermore, the vast majority of adults with acute oral drug overdose have an uncomplicated 

course and recover fully with supportive care. As a result of attempts to administer AC,  

deaths, threatening pulmonary complications, clinically significant long-term pulmonary 

diseases, charcoal peritoneum, and corneal abrasions have been reported in the literature 

(14,15,20,22). 
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Consequently, current recommendations suggest that AC should be used far more selectively. 

Specifically, according to these recommendations, AC should be restricted to those situations 

where there is a substantial risk from the poisoning and a significant amount of the poison is 

likely to still be present in the gut; or what is the same, AC should not be administrated if the 

agent and amount ingested are clearly nontoxic, if the agent is considered fully absorbed due 

to delayed presentation, or if the toxin is not adsorbed by AC (6,15,20,22). 

In these cases, when gastrointestinal decontamination is indicated, AC, though not strikingly 

effective, provides the best rationale on which to base treatment of acute oral drug overdoses 

(29).  

In conclusion, the challenge for clinicians managing poisoned patients is to identify those who 

are most at risk of developing serious complications and who might potentially benefit from 

AC administration (29). 

In order to standardize the management of these patients and make easier to take fast 

decisions in a field where time is crucial, some protocols have been elaborated, such as, the 

HJT’s intoxication protocol (30). 

Nevertheless, some authors emphasize the importance of assessing each case individually 

instead of using a protocol. They state that based on personal experience and knowledge and 

unique circumstances of the ingestion, the clinician could make the best judgment of the value 

or risk of AC administration (18).  

 

 

 

 

 

 

 

 



20 
 

3.6. HOSPITAL DOCTOR JOSEP TRUETA’S INTOXICATION PROTOCOL  

Emergency and Pharmacy departments of HJT worked together with the aim to elaborate an 

intoxication protocol in order to standardize the management of patients with acute 

intoxication and making easier to take fast decisions by the physicians.  

The intoxication protocol was finally implemented in 2013 and is based on AACT/EAPCCT 

guidelines, M. Amigó and S. Nogué criteria and current evidence (30). 

This protocol establishes the actions to take by the emergency physician in the management of 

a patient with acute intoxication regarding the type of poisoning, the amount ingested, the 

time since ingestion and the clinical status.  

With the aim to making easier to take fast decisions, the authors summarized the indications 

of the gastrointestinal decontamination in an algorithm, which could be an useful tool for the 

emergency physicians of HJT (Figure 3) (30).  

Figure 3: Gastrointestinal decontamination algorithm from HJT's intoxication protocol (30). 
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4. JUSTIFICATION 

The World Health Organization defines quality care as that which ensures that all patients 

receive the most complete diagnostic and therapeutic care to achieve the best possible result 

and maximum satisfaction with the least possible risk of iatrogenic harm (26).  

According to that, the previous aggressive approach to gastrointestinal decontamination in 

patients with acute oral drug overdose is increasingly being replaced by less emphasis on it 

and more emphasis on supportive care, based on current evidence (11).  

However, although trends are changing, it seems clear that AC continue to be used in excess 

according to current recommendations, even though it has not been shown to improve the 

outcome of patients with acute oral drug overdose. Consequently, this attitude could lead to 

higher risk of iatrogenic harm. 

In order to reduce this overuse of AC and make clear indications on the use of any type of 

gastrointestinal decontamination for the treatment of acute oral drug overdoses and make 

easier to take fast decisions in a field where time is crucial, the Emergency and Pharmacy 

departments of HJT developed an intoxication protocol.  

Nevertheless, it has never been evaluated if the implementation of this protocol is associated 

with higher percentage of correct indications of gastrointestinal decontamination and, 

specially, of activated charcoal, which is the most widely used type of gastrointestinal 

decontamination.  

For that reason, this study aims to evaluate if the implementation of HJT’s intoxication 

protocol is associated with higher percentage of correct indications of AC administration in 

patients with acute oral drug overdose.  

In order to do that, we will compare the management of patients with acute oral drug 

overdose attended in the ED of HJT, with them attended in the ED of PHMJ where there is not 

an own intoxication protocol and the decision whether use or not AC is based only on the 

emergency physician judgment.  
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5. HYPOTHESIS 

 

The implementation of the Hospital Universitari Doctor Josep Trueta’s intoxication protocol is 

associated with higher percentage of correct indications of activated charcoal administration 

in patients with acute oral drug overdose attended in the emergency department of this 

hospital compared with them attended in the emergency department of Parc Hospitalari Martí 

i Julià.  

 

6. OBJECTIVE 

 

This study aims to analyse if the implementation of the Hospital Universitari Doctor Josep 

Trueta’s intoxication protocol is associated with higher percentage of correct indications of 

activated charcoal administration in patients with acute oral drug overdose attended in the 

emergency department of this hospital compared with them attended in the emergency 

department of Parc Hospitalari Martí i Julià. 
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7. MATERIALS AND METHODS 

7.1. STUDY DESIGN 

This study is designed as an observational cross-sectional study.  

7.2. STUDY POPULATION 

The study population will be all patients admitted to the emergency departments of HJT and 

PHMJ due to an acute oral drug overdose, with the following inclusion and exclusion criteria: 

7.2.1. Inclusion criteria 

1) Patients with acute oral drug overdose 

- Diagnosis of acute oral drug overdose was established on the basis of clinical 

history (excessive ingestion of any therapeutic drug, alone or in combination with 

other drug or alcohol) and/or clinical symptoms.  

- Furthermore, the diagnosis could rely on the toxicological analysis when it was 

done (Annex 5). 

2) Patients of 15 years old or more 

7.2.2. Exclusion criteria 

1) Patients referred from another medical centre. 

2) Patients assisted by doctors working in both emergency departments (HJT and 

PHMJ), because they could manage patients attended in PHMJ according to 

the HJT’s intoxication protocol that they already know. 

3) Chronic poisonings. 

4) Alcohol intoxication alone. 

5) Adverse reactions and drug secondary effects. 

6) Food, mushrooms and plants intoxication. 

7) Gas intoxication. 

8) Poisonous animals bite. 

9) Intravenous or inhaled route of administration. 

10) Drugs of abuse (illicit drugs) intoxication. 
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7.3. SAMPLE 

7.3.1. Sample selection 

A non-probabilistic consecutive sampling method will be performed with patients of 15 years 

old or more admitted to the emergency departments of HJT and PHMJ due to an acute oral 

drug overdose.  

Therefore, sampling recruitment will carry out in the emergency department of two health 

centers: Hospital Universitari Doctor Josep Trueta and Parc Hospitalari Marti i Julià from 

Girona. 

The study sample will be formed by two groups: 

- The first group (protocol group) will be formed by patients meeting the inclusion and 

exclusion criteria admitted to HJT’s ED. 

- The second group (control group) will be formed by patients meeting the inclusion and 

exclusion criteria admitted to PHMJ’s ED. 

Sample recruitment will take place during 18 months. 

 

7.3.2. Sample size 

To calculate the sample size the online free application GRANMO was used (31).  

Accepting an alpha risk of 0.05 and a beta risk of 0.2 in a two-sided test, 180 subjects are 

necessary in the first group and 180 in the second group (360 subjects in total) to recognize as 

statistically significant a proportion difference, expected to be of 0.7 in group 1 (proportion of 

cases in which activated charcoal is correctly indicated in HJT) and 0.55 in group 2 (proportion 

of cases in which activated charcoal is correctly indicated in PHMJ). It has been anticipated a 

drop-out rate of 10%, corresponding to incomplete data collection sheets. 

As stated before, in one-year period 2014-2015, the ED of HJT attended 438 patients and the 

ED of PHMJ attended 295 patients with the diagnosis of acute intoxication. Then, the number 

of patients is estimated to be enough to carry out the study. 
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7.4. VARIABLES AND METHODS OF MEASUREMENT 

All variables will be collected prospectively during 18 months using a data collection sheet, 

designed by physicians of HJT’s ED to collect data regarding patients with acute intoxication 

(Annex 6). 

7.4.1 Main variables 

 Correct indication of activated charcoal administration: it is a nominal dichotomous 

qualitative variable (Yes/No). 

 

- On the basis of the drug(s) ingested, the amount ingested, the time from ingestion to 

attendance and the presence of symptoms and according to AACT/EAPCCT guidelines 

(6,27) and M. Amigó and S. Nogué algorithm (25), will be considered that the 

indication of AC was correct if it meets the following criteria: 

 

1) The drug is adsorbed by AC or it is unknown which drug(s) has ingested (Annex 2). 

2) The amount ingested is considered toxic or is unknown (Annex 7).  

If these 2 criteria are met, then the indication of AC will be considered correct in the 

following circumstances: 

1) The patient is unconscious (GCS ≤ 8), shocked or the risk of convulsion is high. The 

risk of convulsion is considered high if the patient has ingested isoniazid, 

antimalarials or theophylline, or in case of history of previous seizures.     

2) The patient is conscious and the time since ingestion is less than 2 hours or is 

unknown. 

3) The patient is conscious and the time since ingestion ranges from 2 to 6 hours. In 

this case, the indication of AC will be considered correct if the patient has ingested 

some of the next drugs:  cyclic antidepressants, neuroleptics, opioids, salicylates, 

anticholinergics, digoxin, sustained-release tablets or the drug ingested is 

unknown.   

4) The patient is conscious and the time since ingestion is less than 24 hours and the 

amount ingested is considered life threatening. 

- If the patient is unconscious (GCS ≤ 8) or loss of pharyngeal reflex or there are swallowing 

problems, the airway has to be protected with endotracheal intubation and AC has to be 

administrated by nasogastric tube. 
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- In case of caustic ingestion or intestinal obstruction, the administration of AC is 

contraindicated. 

- In case of severe intoxication with carbamazepine, dapsone, phenobarbital, quinine, 

theophylline or sustained-release tablets, MDAC could be indicated. 

- If the patient has ingested more than one drug, the decision has to be based on the most 

potential life-threating drug.  

 

 Emergency department in which patient was admitted: it is a nominal dichotomous 

qualitative variable (HJT/PHMJ). It will be assessed by HJT if the patient was attended 

in HJT’s ED or PHMJ if the patient was attended in PHMJ’s ED. 

 

7.4.2. Covariates 

Covariates that will be measured are:  

- Gender, which is a nominal qualitative variable. It will be assessed by male / female / 

unknown.  

- Age, which is a discrete quantitative variable. It will be collected from the ID card of the 

patient. It will be assessed by years. 

- Type of drug involved, which is a nominal qualitative variable. According to the most 

common drugs involved in acute oral overdoses, it will be assessed by benzodiazepines, SSRI, 

acetaminophen, cyclic antidepressants, acetylsalicylic acid (ASA), nonsteroidal anti-

inflammatory drugs (NAIDs), neuroleptics, lithium or others (3,20,21,32).  

- Time from ingestion to ED attendance, which is a continuous quantitative variable. It will be 

measured from the time of ingestion to the time of ED attendance and it will be calculated by 

“time of ED attendance” minus “time of ingestion” from the data collection sheet. It will be 

assessed by hours.  
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VARIABLE TYPE OF DATA 
CATEGORIES OR 

VALUES 

MEASURE 

INSTRUMENT 

Correct indication 

of AC 

Nominal 

dichotomous 

qualitative 

 

Yes/No Defined criteria 

Emergency 
department 
admission 

Nominal 

dichotomous 

qualitative 

HJT/PHMJ 
Data collection 

sheet 

Gender  

 

Nominal  

qualitative 

- Male  

- Female  

- Unknown  

 

ID card or other 

documentation of 

the patient 

Age 
Discrete 

quantitative 
Number of years 

ID card or other 

documentation of 

the patient 

Type of drug  
involved 

Nominal 

qualitative 

- Benzodiazepines 
- SSRI 
- Acetaminophen 
- Cyclic antidepressants 
- ASA 
- NAIDs 
- Neuroleptics 
- Lithium 
- Others 

Clinical history, 
clinical examination 
(toxindromes), 
and/or toxicological 
analysis 

Time from 
ingestion to ED 
attendance 

Continuous 

quantitative 
Hours  

Calculate the “Time 
of ED attendance” 
minus “Time of 
ingestion” from data 
collection sheet 

Figure 4: variables of the study 
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7.5. DATA COLLECTION 

All data will be collected prospectively during 18 months using a data collection sheet 

elaborated by physicians of HJT’s ED with the aim to collect data about patients with acute 

intoxications (Annex 6).  

Emergency physicians from the ED of HJT and PHMJ, previously informed about the study and 

asked for their collaboration, will have to fill this data collection sheet when they attend a 

patient with acute oral drug overdose who meets the study population criteria. In order to do 

that correctly, we will teach them how to fill it. 

Patients will be informed about the study and will have to sign an informed consent before 

being included in the study. If the patient is unconscious, informed consent will be required to 

first-degree relatives.  

Then, after an 18 months period, these data collection sheets will be collected and introduced 

in a database created for this study in order to analyse the information obtained. 
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8. STATISTICAL ANALYSIS 
 

8.1. UNIVARIANT ANALYSIS 

A descriptive analysis of the variables will be performed. 

For qualitative variables (correct indication of AC, ED admission, gender and type of drug 

involved), results will be expressed as frequencies and percentages for each category.  

For quantitative variables (age and time from ingestion to ED attendance), results will be 

expressed as mean and standard deviation (in case of variables with normal distribution) and 

as median and quartiles (in case of variables without normal distribution).   

 

8.2. BIVARIATE ANALYSIS 

For the analysis between the main variable correct indication of activated charcoal and the 

main variable emergency department in which patient was admitted, which are nominal 

qualitative variables, it will be applied a Chi-square test (χ2).  

To compare qualitative and quantitative variables, the t test or Mann-Whitney and ANOVA or 

Kruskal-Wallis tests will be used to compare 2 groups or ≥ 3 groups, respectively.  

 

8.3. MULTIVARIATE ANALYSYS 

The analysis of the proportion of cases in which activated charcoal was correctly indicated 

depending on the emergency department in which patient was admitted will be performed by 

Logistic Regression Model. 

The analysis will be adjusted for covariates statistically significant (p<0,05) in order to adjust 

for potential confounders.  

 

 

 

 



30 
 

9. ETHICAL CONSIDERATIONS 

This study will be conducted according to the ethical principles for medical research 

established by the World Medical Association (WMA) in the Declaration of Helsinki of Ethical 

Principles for Medical Research Involving Human Subjects (1964). Last revision was in 2013 

(33).  

As this research is an observational study involving an authorized drug, it will be conducted 

under the normative framework of these laws: 

 Ley 29/2006, de 26 de julio, de garantías y uso racional de los medicamentos y 

productos sanitarios. 

 Real Decreto Legislativo 1/2015, de 24 de julio, por el que se aprueba el texto refundido 

de la Ley de garantías y uso racional de medicamentos y productos sanitarios. Título III, 

artículo 58.2. 

 Orden SAS/3470/2009, de 16 de diciembre, por la que se publican las directrices sobre 

estudios posautorización de tipo observacional para medicamentos de uso humano.  

This study protocol will be presented to the Clinical Research Ethics Committee (CEIC, “Comitè 

Ètic d’Investigació Clínica”) of HJT and PHMJ before the study begins in order to be evaluated 

and get its approval. Furthermore, it will be presented to the Agencia Española de 

Medicamentos y Productos Sanitarios (AEMPS) for its classification according to “Orden 

SAS/3470/2009”. 

Personal and clinical information of participants will be anonymous, codified when collected 

and only used for the purpose of the research according to “Ley Orgánica 15/1999, de 13 de 

Diciembre, de Protección de Datos de Carácter Personal.” 

All participants will be personally informed by emergency physicians and an information 

document about the study will be given to them (Annex 8.1). Participants will have to sign 

voluntarily the informed consent (Annex 8.2) before being included in the study. If the patient 

is unconscious, informed consent will be required to first-degree relatives.  

 

 



31 
 

10. STUDY LIMITATIONS 

This study is designed as an observational cross-sectional study. Therefore, it can demonstrate 

association between our main variables but cannot prove causality. To attribute causality we 

would need a prospective study. 

To collect data we will use a data collection sheet that personnel from the ED of HJT and PHMJ 

will have to fill when they attend a patient with acute oral drug overdose who meets the study 

population criteria. This may cause an information bias if the data collection sheet is 

incorrectly filled or due to the Hawthorne effect because doctors will think that they are being 

evaluated so they may change their decisions. However, we think that using a form is a good 

way to standardize information and to reduce missing information. So, we will teach them how 

to fill the data collection sheet and we will train them to do it. 

Furthermore, it is difficult to precisely define a toxic dose for each drug. To solve it, we use 

different sources of information specialized in toxicology and the drug information sheet of the 

main drugs involved in acute oral drug overdoses in order to define its toxic doses.  

Finally, due to our study design it is difficult to control the possible confounding variables. In 

order to avoid this problem we will analyse the confounding variables in a multivariate analysis 

to reduce the confusion. 
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11. WORK PLAN 

The research team will carry out the tasks of coordination, interpretation and dissemination of 

the results. The sequence of activities is detailed below: 

 Stage 0: study design → November 2015 – January 2016. 

- Bibliographic research and protocol elaboration. 

- Investigator 1. 

 

 Stage 1: ethical evaluation of the protocol → February 2016. 

- Clinical Research Ethics Committee of HJT and PHMJ. 

- Presentation to AEMPS for its classification. 

 

 Stage 2: meeting with emergency physicians to inform about the study → March 

2016. 

- First meeting for task organization and teach how to fill the data collection sheet. 

- Meeting with physicians of the emergency departments of HJT and PHMJ 

- Investigators 1, 2 and 3. 

 

 Stage 3: patient recruitment and filling data collection sheets →April 2016 – 

September 2017. 

- Physicians of the emergency departments of HJT and PHMJ. 

 

 Stage 4: data treatment and generation of the database → October 2017. 

- Collection of the data collection sheets of both groups (HJT and PHMJ) and 

generation of the database with the information obtained. 

- Investigators 1, 2 and 3. 

 

 Stage 5: statistical analysis → November 2017 – January 2018. 

- A qualified statistician will process the data. 

- Qualified statistician. 

 

 Stage 6: interpretation of the results → February – March 2018. 

- The research team will keep in contact and meet to analyse and interpret the results. 

- Investigators 1, 2 and 3. 
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 Stage 7: publication of the results → April 2018. 

- The results will be presented in national conferences. We will also attempt to publish 

the study in an emergency journal. 

- Investigators 1, 2 and 3 

 

TASK 
2015 2016 2017 2018 

N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A 

Stage 0: study 
design 

                                                            

Stage 1: ethical 
evaluation 

                                                            

Stage 2: meeting                                                             

Stage 3: patient 
recruitment 

                                                            

Stage 4: 
generation of the 
database 

                                                            

Stage 5: statistical 
analysis 

                                                            

Stage 6: 
interpretation of 
the results 

                                                            

Stage 7: 
publication 
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12. BUDGET 
 

 

 

EXPENSES COSTS  (€) 

Personnel expenses 0 € 

Goods and services costs 

- Qualified statistician: 

 30€/h x 4h/day x 2 day/week x 12 weeks 
 

2880 € 

National conferences attendance 950 € 

Publication expenses 1000 € 

TOTAL: 4830 € 

 

Investigators 1, 2 and 3 will not receive any financial compensation for their contribution to 

the study. 
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13. CLINICAL AND HEALTHCARE IMPACT 

According to current recommendations, AC is used in excess in the management of patients 

with acute oral drug overdose and this attitude could lead to higher risk of iatrogenic harm. 

Furthermore, few physicians have read the current guidelines on the appropriate us of 

gastrointestinal decontamination, which leads to a high variability of attitudes towards the 

treatment of these patients (34).  

Therefore, if the results of our study show that the implementation of the HJT’s intoxication 

protocol is associated with higher percentage of well indicated use of activated charcoal then, 

we can highly recommend with facts the implementation of an intoxication protocol in all the 

emergency departments which do not have one. 

 In contrast, if our study fails to demonstrate that the implementation of this protocol is 

associated with higher percentage of correct indication of AC, it will be the first step to make a 

review of the protocol and to investigate why this protocol has not worked well. 
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15. ANNEXES 
 

ANNEX 1: TOXINDROMES 

 

 

Figure from: Aguilar R, Gispert À, Limón G, Ramió C, Tarrés M. Protocol d’intoxicacions. Servei d'Urgències i Farmàcia 

hospitalària. Girona: Hospital Universitari Doctor Josep Trueta; 2013. 
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ANNEX 2: SUBSTANCES ADSORBED BY ACTIVATED CHARCOAL 

 

 

 

 

 

 

Figure from: Lloret J, Nogué S, Amigó M. Descontaminación digestiva de tóxicos. Técnicas e indicaciones. In: 

Morán I, Baldirà J, Marruecos L, Nogué S, editors. Toxicología Clínica. Barcelona: Grupo difusión; 2011. p. 

79–91. 
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ANNEX 3: SUBSTANCES NOT ADSORBED BY ACTIVATED CHARCOAL 
 

 

 

 

 

 

 

 

 

 

 

ANNEX 4: M. AMIGÓ AND S. NOGUÉ ALGORITHM FOR 

GASTROINTESTINAL DECONTAMINATION 
 

 

Figure from: Lloret J, Nogué S, Amigó M. Descontaminación digestiva de tóxicos. Técnicas e 

indicaciones. In: Morán I, Baldirà J, Marruecos L, Nogué S, editors. Toxicología Clínica. Barcelona: 

Grupo difusión; 2011. p. 79–91. 

 

Figure from: Amigó M, Nogué S. Descontaminación digestiva en la intoxicación medicamentosa aguda. JANO. 2005;77–80.  
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ANNEX 5: TOXICOLOGICAL ANALYSIS 
 

 

 

 

 

 

 

 

 

 

 

 

Figure from: Aguilar R, Gispert À, Limón G, Ramió C, Tarrés M. Protocol d’intoxicacions. Servei d'Urgències i 

Farmàcia hospitalària. Girona: Hospital Universitari Doctor Josep Trueta; 2013. 
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ANNEX 6: DATA COLLECTION SHEET (to fill by emergency physicians) 
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ANNEX 7: TOXIC DOSES OF MAIN DRUGS INVOLVED IN ACUTE ORAL DRUG OVERDOSES 
 

Tipus de fàrmac Principi actiu  Dosi màxima adult Dosi tòxica oral adult Indicació carbó actiu 

Benzodiazepines  

Midazolam 10 mg/dia 

La dosi tòxica és molt variable i depèn de cada tipus 
de BDZ. Es considera dosi tòxica més de 10 vegades 

la dosi terapèutica. 

≤ 2 hores post-ingesta, excepte 

els comprimits retard en que es 
pot administrar si ≤ 6 hores post-

ingesta. 

zolpidem 10 mg/dia 

alprazolam 6 mg/dia 

clorazepat dipotassic 30 mg/dia 

lormetacepam 3 mg/dia 

clonacepam 20 mg/dia 

lorazepam 20 mg/dia 

loprazolam 2 mg/dia 

bromazepan 36 mg/dia 

diazepam 40 mg / dia 

flunitrazepam 2 mg /dia 

Antidepressius Tricíclics 
amitriptilina 300 mg/dia < 500 mg molt baixa tox. 500 a 1000 mg mitjana tox. 

1000 a 2500 mg alta tox. >2500 mg dosi 
potencialment mortal.  ≤ 6 hores post-ingesta. 

clomipramina 250 mg/dia 

Antidepressius Heterocíclics 
Trazodona 600 mg/dia 

Bupropi 300 mg/dia ≥ 9 gr, ≥ 23 gr dosi potencialment mortal 

ISRS 

Citalopram 40 mg/dia ≥ 600 mg 

≤ 2 hores post-ingesta. 

Escitalopram 20 mg/dia ≥ 600 mg 

Fluoxetina 60 mg/dia ≥ 600 mg 

Paroxetina 60 mg/dia ≥ 400 mg 

Sertralina 200 mg/dia ≥ 1000 mg 

Venlafaxina 375 mg/dia ≥ 1000 mg 

Paracetamol Paracetamol 4 gr/dia 
≥ 125 mg/Kg o  100 mg/kg si factors de risc (alcoholisme, 
caquèxia, malnutrició, hepatopatia, inducció enzimàtica 

citocrom p450) Dosi potencialment mortal si ≥ 20 gr 
≤ 2 hores post-ingesta. 
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Salicilats Àcid acetil salicílic 4 gr/dia 
≥ 150 mg/Kg o concentració plasmàtica ≥ 30 mg/dL. Dosi 

potencialment mortal si ≥ 500 mg/Kg 
≤ 6 hores post-ingesta. 

AINEs 

Ibuprofè 2400 mg/dia 

≥ 400 mg/kg ≤ 2 hores post-ingesta. Dexketoprofè 75 mg/dia 

Naproxè 1250 mg/dia 

Neurolèptics Típics 

Haloperidol 6 mg/dia 

dosi potencialment mortal a partir de 15-150 mg/kg 
segons el compost 

≤ 6 hores post-ingesta. 

Clorpromazina 300 mg/dia 

Clotiapina 360 mg/dia 

Neurolèptics Atípics 

Sulpirida 2400 mg/dia 

Risperidona 10 mg/dia ≥ 270 mg 

Ziprasidona 80 mg/dia ≥ 4 gr 

Quetiapina 800 mg/dia ≥ 10 gr 

Olanzapina 20 mg/dia ≥ 600 mg 

Digital Digoxina 1,5 mg/dia  ≥ 0,05 mg/kg. Dosi potencialment mortal ≥ 10 mg   ≤ 6 hores  post-ingesta  

Morfics d'administració oral 

Tramadol 400 mg/dia  
No existeix una clara dosi tòxica, depèn de l'individu 

i la clínica.  *es considera ingesta tòxica si apareix 
miosi, depressió respiratòria i/o disminució nivell de 

consciència 

≤ 6 hores post-ingesta. 

Codeina 240 mg/dia 

Fentanil 6400 mcg/dia 

Metadona 120 mg/dia 

Morfina sulfato 120 mg/dia 

Betabloquejants 
Atenolol 100 mg /dia 

≥ 3 vegades la dosi terapèutica ≤ 2 hores post-ingesta. 
Bisoprolol 20 mg/dia 

Liti Liti 1800 mg/dia concentració plasmàtica > 1,2 mEq/L No indicat 

Carbamazepina Carbamazepina 1600 mg/dia Concentració plasmàtica ≥ 12 µg/ mL ≤ 2 hores post-ingesta. 

Teofil·lina Teofil·lina 20mg/kg/dia 
Concentració plasmàtica ≥ 20 µg/mL, potencialment 

mortal si ≥ 100 μg/ml 

≤ 2 post ingesta o ≤ 6 hores 
post-ingesta si comprimits 

retard. 

Barbitúric Fenobarbital 400 mg/dia  ≥ 5 gr o concentració plasmàtica ≥ 40 μg/ml ≤ 2 hores post-ingesta 
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The drugs included in this table are the vast majority of drugs involved in acute oral drug 

overdoses. However, if we register some acute oral drug overdose in the data collection sheets 

caused by other drug not included in this table, we will consult information sources specialized 

in toxicology and, if it is necessary, we will contact to “Servicio de Información Toxicológica” 

from the “Instituto Nacional de Toxicología y Ciencias Forenses” in order to determine the 

toxic dose of the specific drug involved. 

 

Information sources used for determining toxic doses:  

-  Fundación Española de Toxicología clínica: www.fetoc.es/toxicologianet/pages/x/search.htm 

- Agencia Española de Medicamentos y Productos Sanitarios: www.aemps.gob.es/cima 

- Toxiconet: www.murciasalud.es/toxiconet 

- Medscape: http://emedicine.medscape.com 

- www.vademecum.es 

- Dueñas-Laita A. iTox urgencias intoxicación. Valladolid: Farma SL; 2010. 

- Aguilar R, Gispert À, Limón G, Ramió C, Tarrés M. Protocol d’intoxicacions. Servei d'Urgències 

i Farmàcia hospitalària. Girona: Hospital Universitari Doctor Josep Trueta; 2013. 
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ANNEX 8: INFORMATION DOCUMENT AND INFORMED CONSENT 

8.1. Information document for the study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FULL D’INFORMACIÓ PEL PARTICIPANT 

INVESTIGADORS PRINCIPALS: Àngels Gispert, Laia Guerrero, Ignasi Viñas. 

CODI DEL PROJECTE: ________________________________________ 

1) Generalitats del projecte: el present estudi serà dut a terme pels serveis d’Urgències de 

l’Hospital Universitari Doctor Josep Trueta i del Parc Hospitalari Martí i Julià, en un període de 

temps aproximat de dos anys. El projecte de recerca ha estat valorat i aprovat pel Comitè Ètic 

d’Investigació Clínica dels dos hospitals. Els participants en l’estudi col·laboraran en la recollida 

de dades aportant informació personal i mèdica.  

 

2) Objectius i finalitats de l’estudi: amb aquest estudi es pretén determinar si la implementació 

d’un protocol d’intoxicacions al servei d’Urgències de l’Hospital Universitari Doctor Josep 

Trueta s’associa amb un percentatge més alt d’indicacions correctes de carbó activat en el 

tractament de pacients amb intoxicacions agudes per fàrmacs via oral. 

 

3) Participació: la seva participació en l’estudi és totalment voluntària. El participant és lliure 

d’abandonar l’estudi si així ho desitja en qualsevol moment, sense necessitat de justificacions i 

sense que aquest fet afecti la seva assistència sanitària. La participació en l’estudi és totalment 

gratuïta i no s’obtindrà cap compensació econòmica per la participació.  

 

4) Confidencialitat i protecció de dades: S’adoptaran les mesures per garantir la confidencialitat 

de les seves dades en compliment de la Llei Orgànica 15/1999 i les dades recollides seran 

gestionades de forma anònima i només utilitzades amb fins d’investigació.  

 

5) Tasca del participant en l’estudi: el participant haurà de cedir informació personal i mèdica 

sobre l’episodi d’intoxicació aguda que ha patit, per tal que el metge d’urgències que l’ha atès 

pugui emplenar el full de recollida de dades amb la informació facilitada.  

 

6) Resultats i beneficis de la investigació: el participant està en el seu dret de ser informat dels 

resultats de la investigació. Els beneficis mèdics derivats de l’estudi seran adequadament 

utilitzats per millorar l’atenció als pacients amb intoxicacions agudes als serveis d’Urgències i 

serviran de base per futures investigacions en aquest àmbit. 

 

Gràcies per la seva participació. 
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8.2. Informed consent 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONSENTIMENT INFORMAT 

Declaració del participant: 

Jo, ________________________________________ 

 

 He llegit la fulla informativa sobre l’estudi que se m’ha entregat. 

 He pogut fer totes les preguntes necessàries respecte l’estudi. 

 He rebut suficient informació sobre l’estudi. 

 He estat informat de les implicacions i finalitats de l’estudi. 

 Entenc que la meva participació és voluntària. 

 Entenc que es respectarà la confidencialitat de les meves dades. 

 Entenc que puc revocar el meu consentiment de participació a l’estudi, sense haver de 

donar justificacions i sense afectar la meva assistència sanitària. 

 

 

 Accepto que els investigadors principals de l’estudi puguin contactar amb mi si en un futur 

es considera oportú?    

Sí                     No              

 En cas afirmatiu, telèfon o correu electrònic de contacte: ______________________ 

 

 Lliurement, dono la meva conformitat per participar en l’estudi facilitant informació 

personal i mèdica? 

Sí                      No 

        

 

 

Signatura del participant,  

 

 

Data: __ / __ / __ 


