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Background (I)

• Safety information, including data on misuse potential, is limited when a 
medicine is approved due to limitations of pre-authorisation clinical trials:

o narrow population;

o exclusion of concomitant therapies and diseases;

o short duration. 

• Once a medicine is marketed, its benefit-risk profile can prove to be 
substantially different:

o the size of the exposed population becomes much larger 

o patient characteristics are heterogeneous and different from the population 
studied in clinical trials. 
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Background (II)

• Contrasting with illegal drugs, medications have legitimate therapeutic benefits, in 

addition to their potential risks

• There is the need to develop specific monitoring systems capable of adequately 

assessing the potential of marketed psychoactive medicines to be misused.

Existing frameworks developed to describe the use of illicit
substances and alcohol may not adequately address the
inappropriate use of medicinal products
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The MisuMedPT Project
• Goal: To characterise the epidemiological pattern of use and misuse of psychoative 

medicines in Portugal - opioid analgesics, anticonvulsants, anxiolytics, hypnotics and
sedatives (BZD and z-drugs), antidepressants and drugs used in opioid dependence.

• Use and misuse of psychoactive medicines in Portugal: 
o Medicines reimbursement data (Regional Health Administration of Lisbon and Tagus Valley -

ARSLVT)
o Medicines sales data in Portuguese community pharmacies (Health Market Research Portugal)

• Morbi-mortality consequences of misuse:  
o Medicine-related poisonings communicated to the Poison Information Centre (CIAV)
o Medicine-related violent or ignored cause deaths - National Institute of Legal Medicine and

Forensic Sciences (INMLCF)
o Medicine-related hospital admissions - National Database on Hospital Morbidity (ACSS)
o Pharmacovigilance data (misuse cases reported as adverse drug reactions to psychoactive

medicines) - National Authority of Medicines and Health Products (INFARMED, I.P.)
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Forensic data analysis (I)

• Toxicological findings in medicine-related deaths allow the estimation of 
previous medicinal product exposure of the deceased. By further studying the 
cause of those deaths (autopsy results), it is also possible to determine the 
contribution of the medicine to the death.

• Objective: to investigate demographic characteristics, polydrug use and 
medicines’ role in violent or unknown cause medicine-related deaths 
occurring in Portugal mainland, taking into account exposure data on 
psychoactive medicines (sales data from HMR Portugal). 
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Forensic data analysis (II)

• Methods:

o Observational study of all medico-legally investigated deaths from 2014 to 2018 
involving psychoactive medicines (post-mortem cases positive for one or more 
medicines among benzodiazepines and z-drugs, antidepressants, anticonvulsants 
and prescription opioids) - Toxicology and Forensic databases of the National 
Institute of Legal Medicine and Forensic Sciences (INMLCF).

o Polydrug use with alcohol or illegal drugs was also analysed.

o Using national sales data from HMR Portugal, medicine utilisation-based death 
rates and the relationship between the number of deaths and medicines’ 
exposure, were investigated.
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Preliminary results
• The rate of deaths involving at least one psychoactive medicine, among all violent or ignored 

cause deaths, has decreased from 2014 to 2016 (22.6%; 20.6%; 20.0%), but increased in 
2017 (23.7%) and 2018, reaching 26.7% in 2018 (17.4 deaths/100 000 inhabitants), 67.1% of 
which unintentional.

• The absolute number of deaths has increased during the study period.

N = 7 653
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Results – Therapeutic group

 The total number of deaths involving anxiolytics, 
hypnotics and sedatives (BZD and analogues) has 
decreased, from 1 343 in 2014 to 1 160 in 2018; 
prescription opioids (strong and weak) show an 
opposite trend (64;132 in 2014, to 151;218 
positive toxicology reports in 2018), as well as 
antidepressants (548 in 2014, to 710 in 2018).

 A moderate positive relationship between 
psychoactive medicine deaths and sales data was 
found (Pearson r = 0.412; p = 0.010).
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Results
• The mean age of decedents with violent or ignored cause deaths involving 

psychoactive medicines has been increasing, from 61 years in 2014 to 64 years in 
2018, with 62% of deaths occurring in males. 

• In 4.8% of the studied deaths, the autopsy confirmed the medicine’s contribution to 
the fatal outcome. However, an in-depth analysis of autopsy reports is still needed to 
confirm this estimate.

• Diazepam (5 810; 76%), tramadol (1 493; 20%) and alprazolam (1 262; 16%) were the 
active substances more frequently found in psychoactive medicine death cases 
occurring during the study period, both with and without medicines’ contribution to 
the death. 
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Results - Polyconsumption
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• In 20% of deaths there was polydrug use, 14.2% with 
alcohol, 4.2% with illegal drugs and 1.3% with both 
alcohol and illegal drugs.

• Psychoactive medicines with alcohol (N=1084)
o 75% males; 28% older than 65 y

• Psychoactive medicines with illicit drugs (N=424)
o 77% males; 33% aged 25-44 years, 15% older than 65 y

• There is a statistically significant association 
between gender / age group and polyconsumption
type of the deceased (p<0.001): no 
polyconsumption; polyconsumption with illegal 
drug(s); with alcohol; with alcohol and illegal drug(s).



Results – Prescription opioids
• Morphine – difficult to link to regular exposure: 

o Presence of morphine in forensic results of violent or ignored 
cause deaths can be partly attributed to its use in emergency 
context, not indicating voluntary/regular use by the decedent 
before death.

o Morphine is also a metabolic product of codeine

• Tramadol – exposure  (tramadol + paracetamol: the most 
consumed prescription opioid) and mortality 

• Fentanyl – 45 deaths and 53 patients treated daily/100,000 
population 

• No deaths positive for oxycodone and exposure is low 
(4.4 patients treated daily/100,000 population)
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𝐷𝐻𝐷/𝑦𝑒𝑎𝑟 =
𝑡𝑜𝑡𝑎𝑙 𝐷𝐷𝐷 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 ∗ 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟
∗ 1,000

DDD: assumed average maintenance dose per day for a medicine used for its main 
indication in adults.
DHD = proportion of the study population treated daily with a particular medicine; 
used as surrogate for point prevalence of use of a medicine in the population 

presence of morphine can indicate 
exposure to morphine or to codeine



Results – Death rates (2018)
• Diazepam, tramadol, sertraline and alprazolam led the population-based death rate ranking for 2018 

(11; 5; 3; 2 deaths/100,000 population, respectively).

• However, considering the real population at risk, i.e. patients exposed, a more accurate estimate of risk 
can be obtained. For patients being treated with any of the 19 psychoactive medicines of the study 
(sales data from HMR Portugal), utilisation-based death rates were calculated, providing a different 
medicine ranking: morphine, midazolam, diazepam, fentanyl and tramadol had the highest patient-
based death rates (10 073; 1 194; 1 028; 865; 808 deaths/100 000 patients treated, respectively).
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* Morphine, fentanyl and midazolam:

• frequently used for pain treatment in pre-hospital 
emergency. Around 50% of deaths positive for these
medicines were traumatic injuries.

• positive post-mortem findings for these medicines 
may not indicate regular use before death.

Additional details of autopsy results would be needed
to correctly assess these deaths



Limitations

• Consumption data refer to medicines that are dispensed in community pharmacies, 
not necessarily actually consumed. Although all the studied medicines are 
prescription-only, it is unknown in HMR sales data whether the dispensed packages 
have been prescribed by a medical doctor (no estimation of non-medical use is 
possible).

• No data linkage is possible between the death and the consumption databases that 
were used. 

• Autopsy reports were sometimes incomplete and/or inconsistent, restricting the 
analysis of medicines’ contribution to the fatal outcome.

• No demographic characterisation of patients to whom the studied medicines were 
dispensed is possible (limited sales data).
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Conclusions (I)
• BZD are frequently found in violent or unknown cause deaths in Portugal, reflecting 

the fact that our country has one of the highest consumption levels of BZD in the EU. 

• Interpretation of death rates regarding morphine, midazolam and fentanyl would 
require detailed and consistent autopsy results, which is often not the case in the 
available data. 

• Diazepam, having a rapid onset of action, is one of the BZD more prone to be abused 
and is frequently found in presentations with acute recreational drug toxicity 
reported to the Euro-DEN Plus project. 

• Tramadol and its associations are the most consumed prescription opioids in 
Portugal, with tramadol being present in a relevant number of deaths. 

• The most consumed antidepressant in Portugal – sertraline – is in the 13th position of 
the 2018 patient-based death rate ranking, thereby apparently not requiring special 
attention.
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Conclusions (II)
• Our results, pointing to an increase in deaths involving psychoactive medicines in which 20% refer to 

combinations with illegal drugs and/or alcohol, highlight the importance of using medicine-related 
morbi-mortality data as a tool to monitor medicines’ misuse and increase the safety of their use. 

• The MisuMedPT project, which also includes a scoping review on misuse of medicines in the 
European Union, triangulates information on deaths involving psychoactive medicines with 
consumption data, hospital admissions and poisonings involving these medicines in Portugal. 

o Although each of the data sources have limitations, their combination through data triangulation provides a 
better characterisation of the acute harms related to misuse of prescription medicines.

o Data linkage between sources, not available in Portugal, would allow to link prescription data to medicine-
related hospitalisations and deaths, allowing patient-level analysis in order to provide precise estimates of 
the magnitude of medicines’ misuse.

• The main conclusions of the project will soon be shared with the scientific community.
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