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Report 

1 �z Introduction 

�x Date and execution of the visit  

The visit started on February 15, 2011 at 2:30 am and ended the same day at 6:00 pm. The scientific program 
included an overall presentation of the Unit by its Di rector during 30 minutes foll owed by three scientific 
presentations of the past activity and projects by th ree team members (30 minutes each). Meetings with PhD 
students, engineers technicians and administrative staff, re searchers with permanent positions were also organized to 
discuss issues of group management. 

�x History and geographical localization  of the research unit, and brief 
presentation of its field and scientific activities 

The research unit is located at the Faculty of Medecine and Pharmacy, Limoges. From 2004 to 2007, this research unit 
was an « équipe d’acceuil ». It became an INSERM research unit in 2007. This research unit studied the pharmacology 
of immunosuppressive treatment used af ter organ transplantation, their conseq ences with regards to efficacy and 
safety and other aspects of transplantatio n including anti-viral drugs. The scient ific rationale relies on (1) the large 
variability in the outcomes of transplant patients and graft s in response to immunosuppressive drugs, (2) the absence 
of significant long-term survival improvement, (3) the poor selection criteria among the multiple im munosuppressive 
regimens, (4) the renal and cardiovacula r toxicity of some of immunosuppressi ve drugs, and (5) the need for early 
biomarkers of efficacy and/or toxicity.  

�x Management team 

M. Pierre MARQUET and Ms. Annick ROUSSEAU are the unit director and deputy director respectively. 

�x Staff members 
 Past   Future 

N1: Number of researchers with teaching duties (Form 2.1 of the 
application file)  

7 8 

N2: Number of full time researchers from research organizations 
(Form 2.3 of the application file)  

0 0 

N3: Number of other researchers including postdoctoral fellows 
(Forms 2.2, 2.4 and 2.7 of the application file)  

6 5 

N4: Number of engineers, technicians and administrative staff with 
a tenured position (Form 2. 5 of the application file)  

2 4 

N5: Number engineers, technicians and administrative staff 
without a tenured position (For m 2.6 of the application file)  

4  

N6: Number of Ph.D. students (Form 2.8 of the application file)  9  

N7: Number of staff members with a HDR or a similar grade  7 8 
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2 �z Overall appreciation on the research unit 

�x Summary  

During the past period, the group has developed orig inal approaches in 2 fields (pharmacokinetic and 
pharmacogenomic). A latter topic (pharm acodynamic) has started more recently  and most of the results are still 
preliminary. A main feature is  a strict focus on their topics. Overall, th e research unit has demonstrated an excellent 
ability to perform the analysis of data  from several multicenter trials. In pharmacokinetic, they have developed 
valuable tools that have been transfered  to the clinic for daily practice. Than k to these results and a good focus of 
their research in one field, they have an excellent national  and international visibility within their field of research. 
For the future, the projects presented show the ability to  promote new aspects with an  original pharmacodynamic 
approach. Because of the large number of projects that have been presented, th ey should focused on some specific 
aspects. 

�x Strengths and opportunities 

The work of the unit greatly improved  the knowledge of the therapeutic dr ug monitoring of immunosuppressive 
treament and has had a successfull translation to clinic. 

This was possible because of the presence of a dynamic director who has succeded in building a well focused research 
unit during the past 5 years. The Unit presents a very good national and international visibility and  is well known in 
the field. This was associated with a very good ma nagement and a very good spirit. The development of 
pharmacokinetic model has been possible by the presence in  the unit of a talented mathematician who has played a 
critical role in building Ba yesian models. The unit has also developed strong links with local clinicians both from 
Limoges but also nationaly through networ ks of clinicians involved in transpla ntation and with other nationalities. 
They have also developed strong links with pharmaceutical companies. They benefit from a strong support from the 
Hospital and the University materialized by 2 Praticien Hopitalier (PH) in the unit provided and by the move in a new 
building in the forthcoming years, therefore allowing the members of th e unit to develop new collaborations. 

This has allowed an excellent scientif ic output for the field and for the fu ture the development of an original 
pharmacodynamic approach for the future. 

�x Weaknesses and threats 

The research unit does not seem to have a strategy to recruit full time research ers, i.e. researchers without teaching 
or clinical duties. 

Beside the originality of the pharmacodynamic project, it  is not clear whether the research unit will have the 
ressources to achieve it in all its aspects because of the relatively lo w number of unit members involved. For 
instance, the heart transplant mouse mode l may be difficult to implement locally. 

Despite the originality of the method, th e relatively low number of patients planed to be enrolled in the disease 
progression modeling project (pharmaco-metr ics axis) may impair the results obtained. 

Threats also include the dependency on external collaboration s with various renal transplant centers in France and in 
Europe because of the relatively small num ber of renal transplant performed locally. 

�x Recommendations 

Despite its dynamism, the sub-team working on ph armacodynamics should focus on fewer projects. 

Team members working in the pharmacogenetic axis should go further to elucidate molecular mechanisms. 

Team members working in the pharmacometr ics axis (disease progression modeling project) should develop a strategy 
to enroll more patients through the collaboration with  existing cohorts of patients in other centers. 

Team members working in the pharmadynamics and pharmacokinetic axis should include bi ological agents in their 
study. 
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�x Production results 
 

 

* 5 declared on form 2.9 + 2 PhD theses defended at end 2010 

3 �z Specific comments 

�x Appreciation on the results 

— The relevance and the originality of the research, the quality and the impact 
of the result 

The research unit pursued three main objectives. 

1. Pharmacometrics of immunosuppressive drugs: 

Although therapeutic drug monitoring (TDM) of immunosuppr essor drugs  is mandatory or consensually recommended, 
current limitations include (1) the fact that classical exposu re indices are not relevant in all clinical situations, (2) 
complex pharmacokinetic profiles with delayed absorption, fl at of multiple concentration peaks, and (3) the highly 
variable and hardly predictable overal l exposure. During the past 5 years, the members of the unit have developed 
valuable tools that have been transfer ed to the clinic to improve therapeuti c drug monitoring including Bayesian 
estimators of AUC. They have proposed a specific internet site (ABIS) which allows the clinicians to individualize 
immunosuppressive treatments including mycophenolate mofetil, tacrolimus an d cyclosporine, which are the 3 drugs 
the more often used after organ transplantation. More than  9000 requests have been recorded from many transplant 
international centers last year. 

2. Pharmacogenetics of immunosuppressive drugs: 

Members of this team have studied the genetic variab ility of immunosuppressive drugs with regard to the 
pharmacokinetics/pharmacodynamics measurements and the effi cacy/toxicity ratio. They have also developed during 
a post-doc in the US an interesting appr oach to clinical side effects of mycoph enolate mofetil. The work involves both 
in vitro and clinical studies. During the past 5 years, the members of the unit did not obtain clear evidence that 
genetic forecasting of dose might particurlarly useful fo r immunosuppressor drugs (apart from CYP3A5 genotype and 
tacrolimus/sirolimus dosage). However, th ese PG-PK studies did allow the identificati on of critical prot eins involved in 
immunosuppressive concentrations. This has provided candidate genes and mechanistic hypothesis involved in adverse 
effects of immunosuppressive drugs.  

3. Pharmacodynamics of immunosuppressive drugs: 

Pharmacodynamics of immunosuppressor drugs : The work during the past 5 years has focused on (1) the early 
screening of urinary biomarkers, (2) pharmacodynamics studies to elucidate the li nks between immunosuppressor 
drugs nocuity and graft dysfunction, and (3) graft preconditioning (FRETEP). 

 

A1: Number of permanent researchers with teaching duties 
(recorded in N1) who are active in research  

7 

A2: Number of permanent researchers without teaching duties 
(recorded in N2) who are active in research  

0 

A3: Ratio of members who are active in research among staff 
members [(A1 + A2)/(N1 + N2)] 

88% 

A4: Number of HDR granted during the past 4 years (Form 2.10 of 
the application file)  

1 

A5: Number of PhD granted during the past 4 years (Form 2.9 of 
the application file) 

7* 
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— The quality and the number of the publications, scientific communications, 
thesis and other outputs 

For the past 5 years, the unit members have published a to tal of 94 articles in peer-r eview journals, among which 56 
were signed by a member of the unit as first or last au thor. Out of these 56 papers, 12 are ranked among the top 10%. 
This is an excellent achievment in this field. 

The unit members have a good amount (55) of internatio nal and national invitation for academic conferences. 

The unit has produced 5 PhD thesis (+ 2) by the end of 2010. 

— The quality and the stability of partnerships 

The unit has developed stable partnerships with region al (Toulouse and Bordeaux) and national (Groupe René 
Spiesser) networks allowing many scientific publications. They have also de veloped links with internation group. 

�x Appreciation on the impact, the a ttractiveness of the research unit 
and of the quality of its links with  international, national and local 
partners 

— The number and the reputation of the awards obtained by staff members, 
including invitations to international conferences and symposia 

The head of the unit is president-elect of the Internationa l Association of Therapeutic Dr ug Monitoring and Clinical 
Toxicology IATDMCT, member of the editorial board of three international pharmacology journals, coordinator of drug 
committee of the French-speaking Soci ety of Transplantation. Another la b member is vice-chair of the 
pharmacometrics committee of the IATDMCT and coordina tor of the TDM committee of SFPT. Also several lab 
members were awarded national distinctions. 

The unit members have a good amount (55) of internatio nal and national invitation for academic conferences. 

The unit has organized the biannual meeting of IATDMCT in 2007. 

— The ability to recruit high levels scientists, post-docs and students, and more 
particularly from abroad 

Two foreign postdoctoral fellows and several foreign PhD st udents have joined the research unit during the past 5 
years. A total of 14 PhD students have been tr ained in the lab during the past 5 years.  

The implication of team members in research have allowed the attribut ion of a 6-month full research period for the 
co-director if the Unit and a hospital interface contract for 2010-2012 for another member of the unit. 

— The ability to raise funds, to successf ully apply for competitive funding, and 
to participate to scientific and industrial clusters 

The unit has obtained several grants including 1 ANR as coordinator, 1 ANR as a participant, 1 grant from the Ligue 
Nationale Contre le Cancer (LNCC), 3 from the Limoge CHU and 2 with the company Roche Pharma. 

The unit has also obtained 4 PHRC, and contracts with AFSSAPS, ABM, Ligue, VLM, CORC, Canceropole GSO, Roche, 
Novartis, Astellas, Wyeth, and BMS. 

— The participation to international or national scientific networks, existence of 
stable collaborations with foreign partners 

The members of the unit have developed international, nati onal and local collaborations with several teams including 
with labs in Belgium, Germany, The Netherlands and Spai n. Many of these collaborations have resulted in co-
publications. 
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The unit has been involved in many clinic al trials promoted by a national network of 13 renal transplant centers which 
have resulted in co-publications. 

— The concrete results of the research activity and socio-economic partnerships 

The Bayesian pharmacokinetic tools that have been develo ped in the research unit have been made public for 
clinician through a Hospital based internet  site (ABIS). This has allowed many clinicians nationally and internationally 
to improve the care of or gan transplant recipients. 

Furthermore, this web site has been ab le to generate economic benefit for the Hospital (cotat ion of each patient 
pharmacokinetic analysis). 

�x Appreciation on the management and life of the research unit 

— The relevance of the research unit organization, quality of the management 
and of the communication policy 

Seminars are organized weekly. PhD students and other lab members have also the opportunity to follow English 
courses every week and to attend at l east one international meeting during th eir PhD. Most PhD students who have 
been trained in the lab have obtained permanent positions in the academic or the privat e sector. Most students who 
are currently in the lab are committed to pursue a career in research, either in the the academic or the private 
sector. 

— The contribution of the research unit staff members to teaching and to the 
structuration of the rese arch at the local level 

The research unit belongs to the SFR superstructure and has submited a proposal to the ANR LabEx call (together with 
3 other labs in Limoges). 

All researchers of the unit have teaching duties and 5 ou t of 9 coordinate teaching programs. Unit members also 
actively participate to trainings orga nized by INSERM, other French universities, private companies, international 
associations. 

�x Appreciation on the scientif ic strategy and the project 

— The existence, relevance and feasability of a long term (4 years) scientific 
project 

For the next 5 years, projects will continue to focus on (1) pharmacometrics, (2) pharmacogenetics and (3) 
pharmacodynamics.  

1. Pharmacometrics of immunosuppressive drugs: 

The team will attempt (1) to generate  models for population Pharmacokine tics (PK)/Pharmacodynamics (PD) and 
disease progression, (3) to investigate clinical outcome scores and benefit- risk ratios, (4) to study Pharmaco-
Epidemiology and Pharmaco-Economics, and (5) to study resistance to, an d Pharmaco-Economics of anti-Cyto Megalo 
Virus (CMV) drugs in transplantation. 

The generation of models for PK/PD is  feasible because of the tools are al ready developped and the presence of a 
talented mathematician. The disease progression model with the definition of clinical outcome score my be render 
more difficult because of the large numbers  of variables that have to be includ ed in the model and because the cohort 
of patients is relatively small (n=666).  

2. Pharmacogenetics of immunosuppressive drugs: 

The team will (1) perform in vitro studies to apprec iate the metabolism, the transport and the cellular 
pharmacogenetics of immuno-suppressor drugs, (2) study clinical Pharmacogenomics (PG) and (3) pharmacogenetic-
pharmacodynamic relationships. More specifically, the Polycis (POLYmorphisms of protein targets of Immuno- 
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Suppressants and Implication in the drug response in tran splantation) will aim at identifying the most relevant 
polymorphisms to study, to investig ate their functional consequences an d to investigate their influence on 
immunosuppressant efficacy or toxicity in transplantat ion. Another project entitled PTLD (Post-Transplant 
Lymphoproliferative Disease) will aim at identifying the genetic polymo rphisms associated with PTLD in renal 
transplant recipients. A larger approach to mechanistic explanation of the role of the detected polymorphisms could 
be of interest. 

3. Pharmacodynamics of immunosuppressive drugs: 

The team will study (1) immuno-suppr essor nocuity, and biomarkers of renal graft lesions. Regarding the 
immunosuppressive drugs nocuity, they wi ll study the nephrotoxicity and intrace llular pathways including in vitro and 
in vivo approaches. Regarding the biomarkers of renal dysfunction, they will use targeted screening protein and 
peptide biomarkers in the urine and a renal tissue mass sp ectrometry approach (collaborations with another team). 

— The existence and relevance of a policy  for the allocation of ressources 

The unit has increased the size of the unit staff with 7 HDR in comparison with the unit staff at its creation. 

— The originality and existence of cutting edge projects 

Among the projects, the disease progression modeling proj ect and the pharmacodynamics bear a good potential and 
originality. The disease progression modeling project proposes an original approach with the building of non-
parametric algorithms and a non-linear mixes effects mo dels to predict the renal function deterioration. The 
pharmacodynamic project proposes an original approach to  gain better understanding and early diagnosis of IS 
nocuity. 

This is a sound project, logically designed and well presente d. The subjects are focused even though the experimental 
approach is broad. The projec t could become of great medical relevance fo r the better use of the immunosuppressive 
drugs and understanding of their nocuities. 

 

Intitulé UR / équipe C1 C2 C3 C4 
Note 

globale 

PHARMACOLOGIE DES IMMUNOSUPPRESSEURS EN 
TRANSPLANTATION 

A A A B A 

 

C1 Qualité scientifique et production 

C2 Rayonnement et attractivité, intégration dans l'environnement 

C3 Gouvernance et vie du laboratoire 

C4 Stratégie et projet scientifique 
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Statistiques de notes globales par domaines scientifiques 

(État au 06/05/2011) 
 

Sciences du Vivant et Environnement 
 

Note globale SVE1_LS1_LS2 SVE1_LS3 SVE 1_LS4 SVE1_LS5 SVE1_LS6 SVE1_LS7 SVE2 _LS3 * SVE2_LS8 * SVE2_LS9 * Total 
A+ 7 3 1 4 7 6   2   30 
A 27 1 13 20 21 26 2 12 23 145 
B 6 1 6 2 8 23 3 3 6 58 
C 1         4       5 

Non noté 1                 1 
Total 42 5 20 26 36 59 5 17 29 239 

A+ 16,7% 60,0% 5,0% 15,4% 19,4% 10,2%  11,8%  12,6% 
A 64,3% 20,0% 65,0% 76,9% 58,3% 44,1% 40,0% 70,6% 79,3% 60,7% 
B 14,3% 20,0% 30,0% 7,7% 22,2% 39,0% 60,0% 17,6% 20,7% 24,3% 
C 2,4%     6,8%    2,1% 

Non noté 2,4%         0,4% 
Total 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 

 
* les résultats  SVE2 ne sont pas définitifs au 06/05/2011. 
 
 

Intitulés des domaines scientifiques 
 
Sciences du Vivant et Environnement 
 
• SVE1 Biologie, santé 
 SVE1_LS1 Biologie moléculaire, Biologie structurale, Biochimie 
 SVE1_LS2 Génétique, Génomique, Bioinformatique, Biologie des systèmes 
 SVE1_LS3 Biologie cellulaire, Biologie du développement animal 
 SVE1_LS4 Physiologie, Physiopathologie, Endocrinologie 
 SVE1_LS5 Neurosciences 
 SVE1_LS6 Immunologie, Infectiologie 
 SVE1_LS7 Recherche clinique, Santé publique 
• SVE2 Ecologie, environnement 
 SVE2_LS8 Evolution, Ecologie, Biologie de l'environnement 
 SVE2_LS9 Sciences et technologies du vivant, Biotechnologie 
 SVE2_LS3 Biologie cellulaire, Biologie du développement végétal 

 












