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COOPERATION NETWORK OF EHB



COOPERATION NETWORK OF EHB



COOPERATION NETWORK OF EHB

 DISTRIBUTES TO WHOLE BE, CH, FR (MANY CARDIAC AND/VASCULAR 
CENTRES), GE, LX, NL,OCCASIONALLY IN OTHER CENTRES IN EU & 
WORLDWIDE 
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2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Belgique 177 203 205 232 200 200 190 206 193 191 192 181 225 188 213

France 75 68 60 56 75 76 94 76 97 108 123 100 93 75 89

Germany 66 58 89 66 70 83 72 93 106 117 132 92 53 49 105

Switzerland 49 56 77 69 71 72 49 67 71 72 65 75 75 61 58

0

50

100

150

200

250

N
u

m
b

e
r

Year

Distribution of allografts 
ALLOGRAFTS ( Valves + Ateries) IMPLANTED BY COUNTRY

OTHER COUNTRIES: AUSTRIA, CROATIA, GREECE, HONG KONG, HUNGARY, LUXEMBURG, MOLDAVIA, 
NETHERLANDS, NEW ZEALAND, SAUDI ARABIA, SLOVENIA, SERBIA, TURKEY, UK,  



DIVERSE REGULATIONS WITHIN E.U. M.S.

• COMPLEX (DIVERSITY IN) RULES OF EXCHANGE 
(TRANSFER/EXPORT/IMPORT) OF TISSUES BETWEEN THE MS
• DIFFERENCES IN DONOR ACCEPTABILITY (CAUSE OF DEATH, DURATION OF 

POSTMORTEM DELAY, DONOR AGE, ….)

• DIFFERENCES IN SEROLOGY TESTS (HEPATITIS B IMMUNISATION, HTLV, NAT, 
CMV,…..)

• COOPERATION WITH THIRD COUNTRIES (NON E.U.M.S.)
• THE ALLOGRAFT MAY BE TREATED IN EUROPE UNDER THE  “TRANSIT” STATUS





CLEANROOM CLASS A, BACKGROUND CLASS B/C, SURROUNDING CLASS D
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A in BA in B

Permanent monitoring 
environment  in zones  A/B-C/D

Pass-box

Vertical laminar flow cl. A in B

CLEANROOM CLASS A, BACKGROUND CLASS B/C, SURROUNDING CLASS D
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PROCESSING, CONTROL,  CRYOPRESERVATION& STORAGE

Dry shipper 
(≤-135°C) Storage (≤-135°C

MV- morphology PV- Competence test AV- Competence test Measuring of diameter

Internal pouch with  10%DMSO                                    Sealing  External  3-laminary pouch Cryopreservation

Planer 560-16
Storage tanks  (at  ≤130°C )
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Biocolector for dynamic air control

Count of particles in the Cleanroom

Static air control for presence of bacteria« Finger print » after allograft manipulation



TELE-MONITORING

I. kongres Společnosti pro orgánové transplantace ČLS JEP , Špindlerův Mlýn, 

31/03-2/04/2016



TELE-MONITORING



DISTRIBUTION

In LNV (DS); temp ≤ -130°C In Dry Ice (DI), -76°C



TEMPERATURES DURING SHIPMENT

Monitoring during the shipment in LNV (DS); temp ≤ -130°C

Validation of shipment in Dry Ice (DI), -76°C



ALLOGRFT THAWING AND DMSO DILUTION
INSTRUCTIONS

1. Room temperature 5-6min 2. Water Bath (37-42°C ), 5-6min

3. Sterile warm (37-42°C ) NaCl 0,9%, 5-6min 4. Dilution of DMSO in 3 steps from 10% to 1%



CONTROL OF ALLOGRAFT AFTER THAWING

CORRECTLY PRESERVED ALLOGRAFTS (FROM LEFT 

TO RIGHT: PV, AV, MV, DA)
17



INAPPROPRIATE THAWING: CRACKS IN THE AORTIC WALL

INCORRECTLY PRESERVED ALLOGRAFT: CRYOPRESERVATION, 
STORAGE, TRANSPORT OR THAWING PROBLEM?



SERIOUS ADVERSE EVENTS/REACTIONS

• CAN HAPPEN/APPEAR IN ANY STEP OF THE TB ACTIVITY
– FROM THE DONOR SELECTION TO THE ALLOGRAFT CLINICAL APPLICATION

– NEED FOR TRACEABILITY OF ALL STEPS, MATERIALS, PERSONS INVOLVED IN EACH STEP

• INVESTIGATION OF ALL STEPS AND PERSONS
– FIND OUT THE REASONS

• EVALUATION OF THE IMPUTABILITY& CONSEQUENCES
– ESTIMATE THE CONSEQUENCES FOR THE PATIENT

• ASSURE THE NON-RECURRENCE OF THE EVENT

• REPORTING OF THE EVENT/REACTION



VIGILANCE INVESTIGATION

SERIOUS ADVERSE 
REACTIONS

INVESTIGATION SHOULD 
ESTABLISH IMPUTABILITY

SERIOUS ADVERSE EVENTS

INVESTIGATION SHOULD 
ESTABLISH ROOT CAUSE



INVESTIGATING SAES

• GATHERING DATA – TO INCLUDE FULL DETAILS OF WHAT 
HAPPENED, AS WELL AS RELEVANT POLICIES AND PROCEDURES

• MAPPING THE INFORMATION – POSSIBLY IN TIMELINES, 
FLOWCHARTS OR A CHRONOLOGICAL NARRATIVE OF THE CHAIN OF 
EVENTS ALLOWING THE IDENTIFICATION OF ANY INFORMATION 
GAPS AND SHOWING CONTRIBUTING FACTORS

• IDENTIFICATION OF THE PROBLEM(S) THAT CONTRIBUTED TO THE 
OCCURRENCE – THIS COULD REQUIRE A REVIEW MEETING WITH 
RELEVANT PERSONNEL INVOLVED.

• ANALYSIS OF THE CONTRIBUTING FACTORS WITH PRIORITIZATION
• IDENTIFICATION AND AGREEMENT ON THE ROOT CAUSES – THE 

FUNDAMENTAL CONTRIBUTORY FACTORS WHICH, IF RESOLVED, 
WILL ERADICATE OR HAVE THE MOST SIGNIFICANT EFFECT ON 
REDUCING LIKELIHOOD OF RECURRENCE

• REPORTING.



IMPUTABILITY

IMPUTABILITY CAN BE DEFINED AS 

‘THE LIKELIHOOD THAT A SERIOUS ADVERSE REACTION IN A 
RECIPIENT CAN BE ATTRIBUTED TO THE ORGAN, TISSUE OR CELLS 
APPLIED OR THAT A SERIOUS ADVERSE REACTION IN A LIVING 
DONOR CAN BE ATTRIBUTED TO THE DONATION PROCESS.’ 

IMPUTABILITY OF A SAR MAY CHANGE IN THE 
COURSE OF THE INVESTIGATION, AS EVIDENCE IS 
GATHERED. 



FIRST WE NEED TO CHECK SEVERITY AND 
IMPUTABLITY



CASE 1

• DONATION IN FRANCE (MOD &TISSUES) ON 14/07/2015

• F/18Y, 50KG, ASTHMATIC ATTACK; 24HRS AT ICU, 4RBC, 4FFP, 
1PLATES (HEMODILUTION CALCULATION: NO HEMODILUTION)
– HEART HARVESTED FOR HEART VALVE ALLOGRAFTS, ARTERIES FOR ANOTHER (FRENCH) T.E.

• AV & PV ACCEPTED AND CRYOPRESERVED



CASE 1

• SEROLOGY EVALUATION OF THE DONOR: NEGATIVE

• BACTERIOLOGY ASSESSMENT OF THE DONATED TISSUES/TRANSPORT 
SOLUTION IN THREE STEPS OF PROCESSING: ALL NEGATIVE

• HISTOLOGY EVALUATION (LV, RV, IVS, MV, P-WALL, A-WALL): NORMAL

• BOTH VALVES RELEASED FOR CLINICAL APPLICATION AFTER 
RECEIVING THE ASSIGNMENT DOCUMENT (DONOR) FROM THE 
“EXPORTING” T.E. IN FRANCE
– ONLY FRENCH T.E. AUTHORIZED FOR EXPORT OR IMPORT OF THE DONATED 

HBM AIMED FOR CLINICAL APPLICATION



CASE 1

• PV IMPLANTED ON 9/10/2015 (IN A BELGIAN CENTER) IN A MALE 
PATIENT OF 2 YEARS

• AV STILL IN STOCK

• 4 MONTHS AFTER DONATION (NOVEMBER 2015) WE GET THE 
INFORMATION FROM THE “EXPORTING” FRENCH T.E. THAT THE 
ABM (FRENCH COMPETENT AUTHORITY) HAS RE-CALCULATED THE 
BLOOD TRANSFUSION AND THAT HEMODILUTION WAS 
RETROACTIVELY CONFIRMED

• FRENCH T.E. WAS INFORMED IMMADIATELY AFTER THE 
MODIFICATION OF DECISION; EHB NOT!

• OUR CALCULATION OF HEMODILUTION: NO HEMODILUTION

WHAT TO DO?



INVESTIGATING SUSPECTED VIRAL 
TRANSMISSIONS

• FULL REVIEW OF THE RECIPIENT’S CLINICAL SYMPTOMS AND TEST 
RESULTS

• CAREFUL CONSIDERATION OF ALTERNATIVE RISK FACTORS (LIFE-STYLE 
RISK, RELEVANT MEDICAL HISTORY, EXPOSURE TO OTHER SOHO 
ESPECIALLY BLOOD OR PLASMA COMPONENTS/PRODUCTS) INCLUDING 
EXPOSURE TO POSSIBLE NOSOCOMIAL SOURCES OF INFECTION;

• IF IT IS STILL CONSIDERED POSSIBLE THAT THE DONOR WAS THE SOURCE 
OF THE INFECTION

– CHECK/TEST OTHER RECIPIENTS OF MATERIAL FROM THAT DONOR

– REVIEW DONOR HISTORY FOR RISK FACTORS OR OTHER RELEVANT 
INFORMATION 

– CHECK AUTOPSY FINDINGS

– REVIEW THE TESTING PROTOCOLS FOR DONOR SCREENING AND PERFORM 
ADDITIONAL TESTING, AS IF RELEVANT AND POSSIBLE.



CASE 1

• REVIEW THE DONOR RECORD AND ALL BLOOD TESTS PRIOR TO DONATION

• CONTACT THE IMPLANTING SURGEON (PATIENT IN ANOTHER INSTITUTION)      

• CONTACT THE TREATING CARDIOLOGIST AT THE OTHER HOSPITAL AND ASK 
ABOUT THE CLINICAL STATE OF THE PATIENT
– REQUEST FOR A SEROLOGY TESTS 4 MTHS AFTER IMPLANTATION(BS)

– CONTACT THE PARENTS OF THE CHILD (VIA TREATING MD): PATIENT IS CLINICALLY OK;         
BLOOD TEST PERFORMED 

– COMPLETE SEROLOGY EVALUATION: NEGATIVE

• INFORMED THE BELGIAN COMPETEBNT AUTHORITY (BIOVIGILANCE)

• DESTROY THE AV (IN STOCK)

• INFORMED THE FRENCH RESPONSIBLE T.E. ABOUT ALL ACTIONS

• INFORMED FRENCH COMPETENT AUTHORITY (FRENCH T.E.)

• INFORMED THE IMPLANTING SURGEON ABOUT THE RESULT OF THE 
INVESTIGATION















CASE 2

PROSTHETIC GRAFT 
INFECTION

(INFECTION)

AUTOLOGOUS 
SAPHENOUS VEIN 
TRANSPLANTED

(THROMBOSIS)

9months

CRYOPRESERVED 
ARTERY  

TRASNPLANTED

(DESTRUCTION)

52Y OLD MALE PATIENT, RECEIVED 2 CRYOPRESERVED FA (FROM SAME DONOR) AT 
FEMORO-POPLITEAL REGION

- 1° OP: FEM-POP BYPASS WITH PROSTHESIS             INFECTION
- 2° OP: REPLACEMENTR OF PROSTHESIS WITH AUTOLOGOUS VEIN          THROMBOSIS
- 3° OP: CRYOPRESERVED ARTERY    MULTIPLE ANEURYSM DILATION ONLY 1MTH

AFTER IMPLANTATION (DONOR: 49Y OLD MALE, DIED OF BRAIN TRAUMA; 
NHBD)



Step 1: Serious Adverse Reaction
SEVERITY

SEVERITY COMMENTS

Non serious Mild clinical  / psychological consequences 

No hospitalisation

No anticipated long-term consequence/disability

Serious Hospitalisation or prolonged hospitalisation

Persistent or significant disability or incapacity

Intervention to preclude permanent damage

Evidence of a serious transmitted disease

Life-
threatening

Major intervention to prevent death

Evidence of a life-threatening transmitted disease

Death Death



• NO PROBLEMS OCCURRED DURING THAWING NOR 
IMPLANTATION OF THIS ALLOGRAFT. THE PATIENT 
WAS DISCHARGED FROM THE HOSPITAL 1 WEEK 
LATER AFTER A GOOD RESULT OF A DOPPLER 
ULTRASONOGRAPHY

• THE PATIENT WAS REFERRED TO VASCULAR SURGERY 
DEPARTMENT 1 MONTH LATER BECAUSE OF THE 
PALPATION OF A BEATING FEMORAL MASS

• A CT SCAN SHOWED MULTIPLE PSEUDOANEURYSMS 
OF THE FPB OVER ITS ENTIRE LENGTH, WITH THE 
LARGEST ONE MEASURED AT 33 MM IN ITS DISTAL 
PART (FIG. 1)

CASE 2



• THE FIRST CRYOPRESERVED ARTERIAL 
ALLOGRAFT WAS RAPIDLY REPLACED 
BY A SECOND ONE BECAUSE OF THE 
RISK OF RUPTURE OF THE GRAFT. 

• BACTERIOLOGICAL ANALYSES OF THE 
EXPLANTED ALLOGRAFT AND BLOOD 
CULTURES OF THE PATIENT WERE 
NEGATIVE. THUS FAILURE OF THE 
GRAFT DUE TO INFECTION WAS 
EXCLUDED

• RESULTS OF THE CT WERE 
CONFIRMED AT MACROSCOPIC 
INSPECTION AFTER EXPLANTATION 
(FIG. 2).

CASE 2

WHAT TO DO?



INCIDENT

AFFECTS 
PERSON?

YESSERIOUS ADVERSE 
REACTION

ISSUE:
THE PATIENT WAS REFERRED TO THE DEPARTMENT OF 

VASCULAR SURGERY 1 MONTH AFTER ALLOGRAFT 
IMPLANTATION BECAUSE OF THE PALPATION OF A BEATING 

FEMORAL MAS

HARM TO THE 
RECIPIENT

IS THE CRYOPRESERVED ARTERIAL 
ALLOGRAFT RESPONSIBLE OR MAYBE IS 

THERE ANOTHER CAUSE?
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• HISTOLOGICAL OBSERVATIONS OF THE EXPLANTED ARTERY SHOWED A MASSIVE T CELL
INFILTRATION, A SUBTOTAL NECROSIS OF THE ARTERIAL WALL WITH MULTIPLE RUPTURES,
ASSOCIATED WITH PSEUDOANEURYSMS AND HEMATOMAS (FIG. 3), LEADING TO THE CONCLUSION
THAT THIS ARTERIAL ALLOGRAFT WAS THE SEAT OF AN ACUTE CELLULAR REJECTION.

CASE 2

Gram-Twort coloration was negative, meaning the absence of microorganism.
The secondly implanted arterial allograft is currently well tolerated, without
any aneurysmal degeneration after a 4-year follow-up.



CASE 2: CONLCUSIONS 

• ACUTE CELLULAR REJECTION IS MORE FREQUENT IN TRANSPLANTED ORGANS SUCH AS HEART, KIDNEY,
AND LIVER, AND THE CRITERIA FOR ITS DEFINITION ARE WELL ESTABLISHED (DEMETRIS ET AL. 1997. 2).

• ACUTE REJECTION OF CRYOPRESERVED ALLOGRAFTS HAS BEEN SPARSELY REPORTED, AND DESCRIBED
IN TISSUES SUCH AS MENISCUS (HAMLET ET AL. 1997) AND VEINOUS GRAFTS (NEGLE´N AND RAJU
2003).

• IN THIS CASE, THERE WAS NO ABO MISMATCH BETWEEN THE PATIENT AND THE FIRST DONOR. HLA
TYPING REVEALED NO COMMON HLA MARKER AND ANTI-HLA ANTIBODIES WERE FOUND AFTER
EXPLANTATION OF THE FIRST ALLOGRAFT

• HISTOLOGICAL FINDINGS ARE IN FAVOR OF AN ACUTE REJECTION, WHICH TO OUR KNOWLEDGE HAS
NEVER BEEN SO WELL DOCUMENTED AS IN THIS CASE OF A CRYOPRESERVED VASCULAR ALLOGRAFT
IMPLANT.

CORRECTIVE ACTION: RAPID ARTERY REPLACEMENT
LEARNING POINTS:
 CRYOPRESERVED ARTERIAL ALLOGRAFT IS A GRAFT OF CHOICE IN CASES OF

ARTERIAL INFECTIONS, BUT THE PROBLEM OF ITS IMMUNOGENICITY IS RAISED
 MORE STUDIES TO ANALYZE KEY FACTORS FOR TISSUE REJECTION SHOULD BE

DONE





www.notifylibrary.org


