
OBJECTIVE

The aim of this study was to investigate the availability of 22 antidotes in all Belgian hospitals with an emergency service and to optimize the 
stockpile of antidotes of the Belgian Poison Centre (BPC). A third objective was to investigate at hospital level the maintenance cost to hold a 
selection of antidotes.
Furthermore, to explore the added value of an online platform developed by the BPC with shared information on the real-time availability of 
antidotes in Belgian hospitals. In the context of preparedness for chemical incidents, a last objective was to verify if hospitals met the governments 
requirement to maintain a stock of atropine equal to twice their annual consumption.
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METHOD

An online questionnaire was sent between February and April 2018 
to all 126 hospitals with an emergency service. The antidotes were 
classified in three categories. Category A antidotes have good 
evidence-based proof of efficacy. Category B antidotes have 
alternatives more easily available or are widely used but not yet 
universally accepted as effective due to lack of research data. 
Category C antidotes have questionable usefulness or have better 
alternatives (table 1). For each hospital the list of available antidotes 
was compared with the category A antidotes in order to calculate the 
expense of an optimal availability to treat a 75 kg patient for the first 
24 hours.

RESULTS

Response rate was 29%, of which 4 university hospitals and 33 
non-university. Methylene blue, deferoxamine, hydroxocobalamine, 
calcium gluconate and intravenous lipid emulsion were available in 
more than 60% of the hospitals and 42% of hospitals held an 
atropine stock that met the imposed quantity (graph 1). 

Digoxine immune fab (DIF) was ordered most frequently in urgent 
cases and was considered to be the most important antidote to be 
available via the depot of the BPC. 

The availability of the category A antidotes in the hospitals could be
realized with an average extra budget of less than €1,000/year 
without DIF or €3,500/year with DIF (based on the cost of six vials of 
Digifab®). Most respondents were interested in an online platform 
sharing the stock of other hospitals in real time, developed and 
controlled by the BPC.
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CONCLUSION
Not all antidotes commonly used in toxicology are available in 
the Belgian hospitals. Furthermore, the storage of atropine in 
most hospital pharmacies does not comply with the 
governments requirement. A minor investment will improve 
availability of the selected antidotes. Mutual cooperation 
between hospitals and the BPC, together with the development 
of a real-time online platform by the BPC, could boost the 
availability of antidotes.

Table 1: List of the included antidotes with indication and appropriate 
category. Category A antidotes have good evidence-based proof of efficacy. 
Category B antidotes have alternatives more easily available or are widely used 
but not yet universally accepted as effective due to lack of research data. 
Category C antidotes have questionable usefulness or have better alternatives.

Graph 1: Number of hospitals having an antidote available

BACKGROUND

The Belgian Poison Centre (BPC) is a public foundation, funded by the federal government in the context of urgent medical assistance. A team of thirteen specifically 
trained physicians and pharmacists provide 24/7 toll-free telephone advice to the general public and healthcare professionals in case of (suspected) toxic exposures. 
Depending on the severity of poisoning, the advice is either (1) to stay at home and/or advice on first aid, (2) to consult a general practitioner (GP) (3) to visit an 
emergency department of a hospital (ED). This study focuses on people calling the BPC in case of an unintentional poisoning.
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PROBLEM

In case of poisoning problems, people can use different medical services: some call the 
BPC, while others directly consult a GP or an ED. Although the service quality of these 
services is considered comparable, there are nevertheless substantial differences in costs.

IMPROVEMENT-RELATION QUESTION
The aim of this study is to assess the additional value of the BPC in terms of potential 
cost savings in the Belgian healthcare system. More precisely, the cost of a call to the 
BPC versus the cost of a visit to the GP and/or ED in case of unintentional poisoning is 
analyzed. The hypothesis states that unavailability of the BPC would lead to higher costs 
and thus to a less cost-efficient healthcare system. 
Although there are some cost-benefit-analyses available in Europe and the US 
investigating the impact of a PC on healthcare costs, this study is the first one combining 
the technique of a decision tree with data from a prospective telephone survey and data 
from the government.

INTERVENTION
To sensibilize the general public to first call the BPC in case of a non-intentional 
poisoning.

MEASUREMENT OF IMPROVEMENT
The probability of either calling the BPC, consulting a GP or an ED was examined by 
means of a telephone survey. A random sample of BPC-callers were asked whether they 
had followed a previously given BPC advice and what they would have done in case of 
unavailability of the BPC. The probability and cost for ED-consultation, ED-24-hours-
observation or hospitalization was estimated using data from the government. 
A cost-benefit analysis was performed using a decision tree methodology.
All unintentional cases (n=485) out of 1,045 calls to the BPC during 7 days in 
February-March 2016 were included. In the week following the call, 404 callers were 
contacted again. After having called the BPC, 92.1% did not seek further medical help, 
4.2% consulted a GP and 3.7% went to an ED. In the hypothetical absence of the BPC, 
13.8% would not have sought any further help, 49.3% would have consulted a GP and 
36.9% would have gone to the hospital. Thanks to data from the government, we         
estimate that 46.0% had an ED-ambulatory-consultation, 20.8% an ED-24-hours-         
observation and 33.2% a hospitalization. The cost-benefit-ratio of the availability of the 
BPC as compared with its absence was estimated at 4.04. 

Figure 1: Decision tree for unintentional poisonings in the presence or unavilability of the BPC

EFFECTS OF CHANGES
As positive effects for the patient, respectively, the quick and qualitative triage by 
experts in the field and the fact that a call is free of charge were considered. 
More efficient triage of patients to the appropriate level of care contributes to the 
avoidance of the negative aspect of overcrowding in EDs, resulting in less time left for 
patient care for the most severe cases. 
For the government, the presence of the BPC was found to be four times more 
cost-efficient as compared to the other medical services.  

LESSONS LEARNT
This study is the first step in introducing change.  People should know that it is 
advisable to first call the BPC in case of poisoning problems. A comprehensive 
communication campaign is needed in order to realize such a change in behaviour.

INVOLVING PATIENTS, CARERS OR FAMILY  MEMBERS IN THE 
PROJECT
Thirteen physicians of the BPC participated in this study.  They carried out the 
prospective telephone survey. Patients who gave informed consent were subsequently 
contacted during the days following the call. Furthermore, the government 
participated in data collection. 
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ED 24-hours-observation of the patient
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Antidote Intoxication Category 
Calciumgluconate gel Hydrogen fluoride A 

Calciumgluconate amp Hydrogen fluoride A 

Ca Na EDTA Lead A 

Digoxin specific 
antibodies 

Cardiac glycosides A 

Dimercaprol Lead (with encephalopathy) A 

DMPS IV Lead, mercury, arsenic,… A 

DMPS oral Lead, mercury, arsenic,… A 

DMSA oral Lead, mercury, arsenic,… A 

Hydroxocobalamine Cyanides A 

Methylene blue Methemoglobinemia A 

Obidoxime Organophosphorous compounds A 

Pralidoxime Organophosphorous compounds A 

Ca-DTPA Radionuclides B 

Deferoxamine Iron B 

Fomepizole Toxic alcohols B 

Lipid emulsion IV Local anaesthetics cardiotoxicity B 

Penicilamine Copper, mercury, cadmium, … B 

Physostigmine Central anticholinergic syndromes B 

Prussian blue Thallium B 

ZN-DTPA Radionucliden B 

Amyl nitrite Cyanides C 

Dimethylaminophenol Cyanides C 
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