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Challenges in the ICU

• Multidisciplinary teamwork

• Continuity of 24/7 care

• Rapidly transforming environment

• Translation and implementation of evidence from research

• Individualisation of treatment
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change our 

research paradigm to 

implement evidence into 

our daily practice



change our 

research paradigm to truly 

individualise treatment



Large randomised clinical trials in ICU

They are always negative!



Benefit or harm subgroups may go undetected

Intervention X

Intervention Y



• 72 RCTs identified, assessing effect on mortality

• 55 no effect

• 7 detrimental effect

• 10 beneficial effect

Interventions from the positive trials not 
implemented in real life



64%



What good are trials if the results aren’t applicable 

to real-world patients and if, because of 

excessive expense, they can be used to 

answer only a tiny fraction of our important 

clinical questions?

Lauer  & D’Agostino NEJM 2013;369:1579-81



One possible solution is to look to 

observational registries for 

answers.

Lauer  & D’Agostino NEJM 2013;369:1579-81



Observational (Big) Data





does this 
treatment work?



randomization 
is mandatory



Conventional 
trial

1:1 randomization

Adaptive 
trial

If a subgroup starts doing 

better with one treatment, 

randomize more to that 
treatment



Example traditional RCT



Example traditional RCT



Severe Community Acquired Pneumonia

Scenario: steroids are 

beneficial for the 

subgroup with shock



data

conduct an 
interim analysis

looks like patients 
with shock are 

doing better with 
steroids

more patients with shock 
to steroids



data

conduct an 
interim analysis

still looks like 
patients with shock 

are doing better 
with steroids

randomize more patients 
with shock to steroids



data

conduct an 
interim analysis

randomize more patients 
with shock to steroids

99% chance that steroids 
are better than no 

steroids if you have shock

all patients with 
shock now get 

steroids



data

conduct an 
interim analysis

patients without shock continue to 
be randomized to steroids vs. 

placebo

≥90% chance that steroids 
are not better than no 

steroids if you have do not 
have shock

study arm 
ceases





A Bayesian response-adaptive trial in 

tuberculosis: The endTB trial.
Cellamare M1, Ventz S2, Baudin E3, Mitnick CD4, Trippa L5. 2016 Aug 23

• Evaluation Bayesian adaptive randomisation for clinical trials

• MDR TB, 5 experimental regimens, 1 control arm

• Response-adaptive randomisation, 2 preliminary outcomes

• Primary outcome: treatment success after 73 weeks

• Several hypothetical scenarios

http://www.ncbi.nlm.nih.gov/pubmed/?term=Cellamare M[Author]&cauthor=true&cauthor_uid=27559021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ventz S[Author]&cauthor=true&cauthor_uid=27559021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baudin E[Author]&cauthor=true&cauthor_uid=27559021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mitnick CD[Author]&cauthor=true&cauthor_uid=27559021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Trippa L[Author]&cauthor=true&cauthor_uid=27559021


A Bayesian response-adaptive trial in 

tuberculosis: The endTB trial.
Cellamare M1, Ventz S2, Baudin E3, Mitnick CD4, Trippa L5. 2016 Aug 23

• Results, adaptive design versus non-adaptive:

• Allocation: consistently more patients allocated to effective arm(s)

• Power: fewer patients required 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Cellamare M[Author]&cauthor=true&cauthor_uid=27559021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ventz S[Author]&cauthor=true&cauthor_uid=27559021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baudin E[Author]&cauthor=true&cauthor_uid=27559021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mitnick CD[Author]&cauthor=true&cauthor_uid=27559021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Trippa L[Author]&cauthor=true&cauthor_uid=27559021




Patient Assisted Intervention for 
Neuropathy: Comparison of 

Treatment in Real Life Situations 
(PAIN-CONTRoLS) 



Platform foR European Preparedness Against 

(Re-)emerging Epidemics 

PREPARE is funded by the European Union under Grant Agreement 602525 

PREPARE 

PREPARE is a clinical research network established with support of European Union funding running from 1 February 2014 to 31 January 2019. 

The challenge of PREPARE is to build Europe’s capacity for harmonised large-scale clinical research studies on infectious diseases (ID), prepared 

to rapidly respond to any severe ID outbreak and providing real-time evidence for clinical management of patients and for informing public health 

responses.  

 

What is PREPARE? 

www.prepare-europe.eu 

Twitter.com/PREPARE-Europe 

prepare@uantwerpen.be 

PREPARE Clinical Trials 
WP3 PRACTICE A: MERMAIDS 

WP5 PRACTICE C: AD-SCAP 

WP5 aims to evaluate different clinical management options for patients with community acquired pneumonia (CAP), who are admitted to the 

ICU requiring invasive mechanical ventilation. 

The ‘Adaptive Design platform for Severe CAP (AD-SCAP)’ simultaneously studies interventions across 3 treatment domains (antibiotics, 

steroids and ventilation strategies). A feasibility study has started recruitment and the actual study will start later this year. Around 100 sites 

across Europe will participate in the study. 

 

WP4  PRACTICE B: ALIC4E 

WP4 is delivering the largest-ever pragmatic, publically funded randomized trial of 

antivirals for influenza-like-illness in primary care, using an innovative adaptive trial 

design. This ‘Antivirals for influenza Like Illness? A rCt of Clinical and Cost effectiveness 

in primary CarE (ALIC4E)’ study has started recruitment in January 2016 and will be 

carried out during three influenza seasons in 17 countries. 

  

WP3 aims to deliver large scale prospective observational studies of infections with 

epidemic potential in Europe. 

The 3 observational ‘Multi-centre EuRopean study of MAjor Infectious Disease 

Syndromes (MERMAIDS)’ protocols have been finalised: acute respiratory infections 

(ARI) in adults (n=2000), arbovirus compatible febrile illnesses (ARBO) in adults 

(n=1500), and community acquired sepsis-like syndrome and paediatric acute 

respiratory infections (PED) in infants and children (n=1000). The studies will be carried 

out across Europe from 2015 until 2018. ARI has started recruitment and ARBO and 

PED will start May 2016. 

Connect 

Coordinator: Herman Goossens - herman.goossens@uza.be 

Deputy Coordinator: Menno de Jong - m.d.dejong@amc.uva.nl  

In addition to the interepidemic ‘peace-time’ activities, PREPARE can and 

will initiate ad-hoc activities in response to ID outbreaks of concern. When 

responding to an actual ID outbreak, the scope and scale of this response 

are customized to the specific ID outbreak (see Figure), depending on the 

epidemic risk, particularly to Europe. 

 

PREPARE has entered outbreak Mode 1 in response to the current Zika 

virus outbreak, for which activities include: 

Outbreak Response Modes 

• the MERMAIDS ARBO virus study in the Balkans that will begin in May 

2016 has been modified to allow enrollment of adult Zika cases, both 

those presenting acutely and those with Guillain-Barré syndrome. 

Depending on how the Zika virus epidemic evolves, the study may be 

rapidly expanded to regions where the Aedes albopictus vector is 

present, such as Italy, France, Spain, Slovenia and Montenegro. 

• in collaboration with ISARIC, PREPARE has contributed to establishment 

of publically available Zika research tools to collect clinical and 

laboratory data. 

    (https://zikainfection.tghn.org/research-tools-and-resources/)  

• in collaboration with ECDC, information regarding European laboratory 

preparedness to detect Zika infection has been collected from PREPARE 

and COMBACTE LAB-Net laboratory contacts through a questionnaire. 

 

All PREPARE observational and intervention studies are designed and performed in close collaboration with the pathogenesis 

(WP6), diagnostic (WP7) and IT (WP8) workpackages. Efficient conduct of the studies is guided and monitored by WP1 EARL 

(Ethical, Administrative and Logistical solutions), and training of the sites is supported by the WP9 package on Education and 

training which hosts the PREPARE Virtual Learning Centre (http://prepare.ersnet.org/home.aspx).  

Adaptive Design platform for Severe Community 

Acquired Pneumonia (AD-SCAP)
Drug: Antibiotic A

Drug: Antibiotic B

Drug: Hydrocortisone

Device: Minimal distension

Device: Maximal recruitment

Device: ECCO2R

3 treatment 
domains

12 study arms



adaptive platform

trials
fusion of trial science

and continuous 

quality improvement



saves lives by 

incorporating treatments that 

save lives into standard care



save money by not 

using treatments which are 

ineffective



change practice in ICU

implement evidence

individualise treatment




