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“Medicine is a science of uncertainty and an art of probability.” 

Sir William Osler (1849 – 1919), 

 

The presentation and discussion of the BIAL/Biotrial case below is based on publically 

available information [1-3].  On Sunday 10 January 2016 in the afternoon, Mr. M., a 49-yr old 

healthy subject participating to a First-In-Human (FIH) study of the nonselective fatty-acid 

amide hydrolase (FAAH) inhibitor BIA 10-2474 experienced blurred vision and headache.  He 

was one of the six volunteers receiving BIA 10-2474 in the 5th cohort of the multiple 

ascending dose part of the protocol and had received in the morning the 5th of 10 doses of 

50 mg once a day planned for this part of the study.  Forty eight subjects had previously 

been exposed to single doses of BIA 10-2474 ranging from 0.25 to 100 mg, another 12 had 

received a single 40 mg dose in a food-interaction part of the study and 24 had received the 

drug at doses of 2.5, 5, 10 and 20 mg daily for 10 days during earlier stages of the multiple 

ascending dose part of the study.  A few adverse events had occurred in these 84 subjects, 

as is almost always the case in FIH studies, but not worrisome as to stop the study.  The 

study was conducted at Biotrial, a well-established private phase I clinical research unit 

located 1.5 miles from the University Hospital of Rennes in Brittany, France.  BIA 10-2474 

was being developed by BIAL, a Portugal-based international pharmaceutical company. 

In the evening of 10 January, the condition of Mr. M. became worrisome and, 

although his symptoms remained moderate, the physician on call at Biotrial felt his condition 

was severe enough to ask his transfer to the emergency department of the nearby hospital 

in order to perform brain imaging and guarantee specialized monitoring.  At the hospital, Mr. 

M.’s condition was considered as serious but stable and there was little communication 
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between the hospital and Biotrial during the following hours.  On Monday 11 January at 8 

a.m., as per protocol, the 7 volunteers of the 5th multiple ascending dose cohort remaining at 

Biotrial received their 6th dose of treatment: 5 received 50 mg of BIA 10-2474 and 2 received 

the placebo.  At this very same time, the state of Mr. M. was worsening although it is not 

perfectly clear how exactly his condition was at the hospital at 8 a.m. when the other 

subjects received their 6th dose of trial treatment at Biotrial [1].  However, the resident 

neurologist on call at the hospital was in contact with the emergency department, but not 

with Biotrial, that Monday morning at 7:30 a.m. and urgent brain magnetic resonance 

imaging was requested [2].  Anyway, around 9 a.m., Mr. M.’s condition rapidly degraded, he 

fell into coma in the afternoon and died 6 days later.  Biotrial suspended the trial on Monday 

11 January in the afternoon.  Of the 5 subjects remaining on active drug who had received 

their last dose on Monday morning, 4 experienced severe neurological adverse drug 

reactions over the next days and were hospitalized.  Two of these subjects have kept 

neurological sequelae and are slowly recovering. 

Beyond the subjects themselves, their families, Biotrial and BIAL, this dramatic case 

of a deadly adverse event in a healthy volunteer has struck the medical community and 

regulatory authorities worldwide as an earthquake.  An extensive inquiry was performed by 

the General Inspectorate of Social Affairs (IGAS) [1, 2] and by the Agence Nationale de 

Sécurité du Médicament et des produits de santé (ANSM) [3, 4], the French Medicine 

Agency.  The main conclusions were that the study was conducted according to current 

standards and that the most likely explanation for this accident was a yet unexplained off-

target reaction which was not detected by the pre-clinical development [3].  Biotrial was 

criticized for giving the 6th dose to the subjects who were not hospitalized on Monday 
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morning without seeking news from the hospitalized volunteer, for not asking the volunteers 

to confirm their consent to participate after one of them was hospitalized (but how could 

they without knowing the condition of the hospitalized volunteer?) and for not reporting the 

adverse event earlier to ANSM [1, 2]. The strategy of dose increment by a 2.5 factor in the 

5th multiple ascending dose cohort was also criticized as was the choice to administer BIA 10-

2474 to all subjects at the same time, although it was recognized that this was standard for a 

5th cohort of a multiple ascending dose study. 

Much has been written about what could explain, could have been done and should 

now be done to prevent such a dramatic accident [3, 5-8].  Some medias, as is the case 

everywhere, have added fuel to the flame by targeting information from biased reports of 

the drama instead of reporting facts [9], statisticians have trustingly idealized that 

mathematical models would secure FIH studies [10, 11].  Sound recommendations were also 

made [6].  Within four months and in the absence of a full case report including autopsy 

data, the Temporary Specialist Scientific Committee of the ANSM [3] and IGAS [1, 2] made 6 

and 19 recommendations, respectively, to improve the safety and transparency of FIH 

studies, reassure the public and demonstrate their reactivity.  Many of these 

recommendations are sensible and thoughtful although several of them are either 

theoretical or of pure administrative nature. A law suit is in progress. 

The Minister of Health took two immediate measures [12, 13] which are unlikely to 

have any significant positive impact on safety of FIH studies conducted in France in the 

future. The first measure [12] requalifies any hospitalization of a healthy volunteer in any 

clinical study, not just in FIH studies, as a new event which mandates immediate suspension 

of the study.  This will lead to stopping many late phase I studies, including post-marketing 
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academic studies, without taking into account the diversity of these studies and assessing, 

case by case, the medical need to stop them.  The second measure [13] is a request to the ad 

hoc authority to (re)inspect all authorized French centers where healthy volunteers can 

participate to all sorts of biomedical researches.  Such inspections, usually performed by 

administrative officers with no or limited experience in the conduct of phase I studies, even 

more so FIH, assume that an inspector can judge if a group of trained nurses and physicians 

has the capacity to make an appropriate medical decision when faced with an unexpected 

clinical or biological adverse situation.  These measures are, in a way, the Public Health 

version of Psalm 4:8 of the Holly Bible “In peace I will lie down and sleep, for you alone, 

LORD, make me dwell in safety”, not quite appropriate to emphasize medical responsibilities 

but reassuring for the press and the people.  Truth is that the BIA 10-2474 case reminds us 

that zero risk does not exist and that there are still airplane crashes despite all precautions 

and regulations.  We do believe that regulations are important and vital for the safety in 

clinical research but also that more time and more in-depth analysis of the BIA 10-2474 case 

was needed before more regulations were to be generated.  This is particularly important 

since the conclusion of the inquiry [3] is that death was most probably due to a specific 

weaknesses in the low specificity of this enzyme inhibitor, which was tested in humans with 

a rather light preclinical pharmacological dossier. 

We are saying that the BIA 10-2474 case occurred even though all standards were 

altogether respected except – may be and easy to say a posteriori – for re-administering a 6th 

dose of BIA 10-2474 to the 5 volunteers without Biotrial and the hospital sharing information 

on the actual status of the hospitalized volunteer.  The hospital did not call the physicians at 

Biotrial soon enough to warn them, but this absence of communication is, by law, judged as 
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respectful of standard procedures and medical secrecy [1].  Protocol procedures were 

followed, strictly, without thinking as a clinical investigator should always do: ANY severe 

adverse event in the context of a FIH study should be considered as linked to the molecule 

being tested. In this respect, the argument set forth that the adverse event of the 

hospitalized volunteer was not thought to be due to the drug is unconvincing.  Adverse 

events in clinical investigations require immediate information and immediate decision in 

reaction to a complex and unexpected medical situation.  No regulation will ever guarantee 

such performance and in fact may have the opposite effect by adding more procedures 

which, by definition, are inappropriate for an unexpected event.  Extreme regulation 

increases the complexity of clinical investigation, mixing important rules with details, 

conveying the improper and bad message that the Regulator knows what should be done 

and what should not, when the question is one of permanent training, education and clinical 

skills.  As Gustave Flaubert wrote in 1853 in a letter to Louise Colet: “Mediocrity cherishes 

the rule”. Nowadays the words “norm” and “procedures” could be added.  Clinical 

investigation is certainly not a matter of only following procedures.  More importantly, it is a 

matter of highly specialized medicine where medical judgment is as important, if not more 

important, than during everyday medical practice.  It implies a profound understanding of 

the preclinical dossier and an involvement of the investigator in the transfer from bench to 

bedside to select the appropriate tests to be performed which vary depending on the 

chemical entity being tested. From this viewpoint, the report of the ANSM [3] is a model of 

translational medicine, although made easier by its a posteriori timing in a context of 

maximal mobilization. 
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To our knowledge, for the first time in history of drug development, a FIH study, 

whose purpose is, by regulation, to increase doses of an experimental molecule to reach 

endurable adverse events and determine a maximum tolerated dose, led to an abrupt dose 

response step leading to extremely severe adverse events, one including death.  Although 

the 2.5 fold increase of dose from the 4th to the 5th multiple ascending dose cohort was 

judged excessive [3], this challenges the paradigm of First-In-Human studies and calls for 

changes in the strategy to explore and define maximum tolerated dose in humans. 

Access to all results of previous investigations in normal volunteers and patients for 

the same class of drugs should be made publically available. Detailed pathological report of 

this case should also be made public as should the results of BIA 10-2474 plasma 

concentrations in the hospitalized subjects of the 5th cohort when they were hospitalized.  

The death of Ellen Roche, a normal volunteer at Johns Hopkins, Baltimore, occurred on 2 

June 2001 and the external review committee provided its full report on 16 July 2001 [14].  

The TGN 1412 accident occurred in London on 13 March 2006, and was published in the 

New England Journal of Medicine on 14 August 2006 [15], with an accompanying editorial 

and many letters. 

Since 1988, regulations on clinical investigations are extremely strict in France.  They 

were and are still thought to offer maximum guarantees of safety for research participants.  

Health authorities have shown their reactivity [12, 13].  But the most important, i.e. the goal 

to be reached of “Never that again”, is yet to come.  The consequences and the lessons to be 

drawn from the BIA 10-2474 drama are worldwide.  We believe an international 

collaboration is needed to determine what type of regulation is needed to prevent the 

recurrence of such a dramatic case.  To this end, pharmacological and clinical sciences as 
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well as regulations must be used synergistically, and cautiously, in conjunction with a 

discussion about the ethics of clinical research. 
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