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1) USRDS AnnualReport2018, unadjusted

The c l in ica l need :  

Graft failure and lack of response to immunosuppressive drugs

are still a major problem in Kidney Transplantation

Adverse Events related to IMs

2) J. Sellares et al. American Journalof Transplantation2012; 12: 388ς399



Graf t  Fa i lu re a t  1 ,  5  &  10 years

( D e c e a s e d D o n o r )

Spain(1984 a 2016) 

ADJUSTED- Graft Failureat 1-5 -10 years: 9,9 - 21,2 ς3 5 %

UNADJUSTED- Graft Failureat 1-5 -10 years: 14,3 ς30,7 ς5 0 , 1 %

USA (1999 to 2015) ςReportfrom 2018

UNADJUSTED- Graft Failureat 1-5 -10 years: 7,3 - 24,7 ς5 7 %

EuropeanCohort(EKiTE) (2005-2018)

ADJUSTED- Graft Failureat 10 years: 3 4 , 7 %

UNADJUSTED- Graft Failureat 10 years: 4 1 , 9 %

1. Registre de malaltsrenalsde Catalunya. Informe estadístic2016. Barcelona: ServeiCatalàde la Salut. 
OrganitzacióCatalana de Trasplantaments(OCATT) http://trasplantaments.gencat.cat/ca/inici/
2. USRDS AnnualReport2018, unadjusted
3. LorentM, The EKiTEnetwork (epidemiologyin kidney transplantation- a Europeanvalidateddatabase): an 
initiative epidemiologicaland translationalEuropeancollaborativeresearch. BMC Nephrology(2019) 20:365



Graf t  fa i lu re reasons based on b iopsy resu l ts

Å315 renal transplant recipients who underwent indication biopsies 

Å19 % progress to graft failure (at median 31,4 months of follow-up) 

ÅCauses of Graft Failure 

ÅRejection  (64%). 47% non adherent to treatment.

ÅGlomerulonephritis  (recurrent disease) (18%)

ÅPolyoma virus nephropathy (PVN) (7%) 

ÅIntercurrent events  (11%)

J. Sellares et al. Understandingthe Causes of Kidney TransplantFailure: The DominantRole of Antibody-
MediatedRejectionand Nonadherence. American Journalof Transplantation2012; 12: 388ς399



ÅIMS selection and adjustment are done empirically (based on clinical 

guidelines, IMS pharmacokinetic levels and side effects)

ÅRisk of underimmunosuppression (graft rejection) or 

overimmunosuppression (cancer or opportunistic infections).

The c l in ica l need :  

TodayôsIMS treatment practice is suboptimal

Neuberger, James. Transplantation: April 2017 - Volume101 - Issue4S - p S1ςS56. 



ñThe aim of immunosuppression optimization is 

to develop an immunosuppression protocol for the individual recipient, 

which provides maximum protection 

for both patient and graft 

from immune-mediated damage 

with the minimum immunosuppressive burdenò

Neuberger, James. PracticalRecommendationsfor Long-term Management of ModifiableRisksin Kidney 
(COMMIT) Group. Transplantation: April 2017 - Volume101 - Issue4S - p S1ςS56. 

The Goa l



Hirano T. International Immunopharmacol2007, 7: 3-22

ÅPatients with a low PBMC sensitivity (ñresistantò) showed a 
significant higher risk of rejection

ÅPatients with a high PBMC sensitivity showed a significant higher
risk of infection

In Vitro culture of PBMCs & exposure to IMS drugs defines a 

ñsensitivity patternò that is associated with clinical outcomes 

Mijiti A et al. Cell Transplantation2009, Vol. 18, pp. 657ς664, 2009 Francis DM et al. Transplantation. 1988 Dec;46(6):853-7

ÅDose-response curves can be created exposing patientËs 
circulating PBMCs to IMS in culture

ÅDose-response curves deviates considerably among patients 
and IMS, describing describing different  sensivity patterns 



ANTIBIOGRAM

Personalized therapy

ǐTreatment optimization

Immunobiogram ® : Antibiogram Analogy

Å Detection of the sensitivity of a patient sample (infectious bacterial agent) to antibiotic drugs.

Å The patient's ex vivo sample reproduces the drug response

Concentration gradient 
through antibiotic diffusion
in agarose (hydrogel)

Madrid, 6 March 2018



* Accordingǘƻ άY5LDh wŜƴŀƭ TransplantGuidelinesέ

XWHAT DRUGS?

XHIGH OR LOW 

DOSES?

Plasma Levels
(pharmacokinetics)

Change& Adjust
IMS TREATMENT

Standard Monitoring New Personalized
Approach

NON ACTIONABLE 

Å Serumcreatinine
Å Glomerurarfiltration rate
Å Proteinuria, albuminuria
Å Ecography
Å De novoDSA
Å Virus BK
Å AE checkup
Å Biopsy(specific

circumstances) /other

ACTIONABLE 
to influence
KT prognosis

(pharmacodynamics)

The ONLY actionable point physicians have to inf luence transplant prognosis is IMS treatment

(pharmacodynamics)

Plasma Levels
(pharmacokinetics)

Todayôs monitoring practice is miss ing impor tan t
in fo rmat ion for immunosuppress ion ta i lo r ing



1. Peripheral Blood Sample 2. PBMC isolation 4. Hydrogel Cells inclusion

5.Immunosuppressant drugs

IMS 
precharged
disc

6. Fluorescence Signal Reading 7. Fluorometer Response 

Quantification

Indicator of Cellular Activation
/Proliferation
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3. PBMC Stimulation

Control -

Control +

Hydrogel

8. IMBG Dose Response Curve

The Techno logy:  Immunobiogram Overall process



The Product: IMMUNOBIOGRAM®

Based on the previous rationale, Immunobiogram was developed as an IVD to improve the

experimental technology done previously, and to facilitate its implementation in the clinical

practice by a new patented process. 

Key characteristics:

Å Very efficient T Cell stimulation, which resembles antigen presentation (with Dynabeads Human T-activator CD3-CD28) 

Å Use of  PBMCs natural cell network enviroment

Å A hydrogel (which mimics the conective tissue in which the antigen presentation to T cells occur) is used

Å Use of IMS Concentration Gradient instead of serial dilutions, resembling the way the drug difusses in tissues

Å Use of channels well, allowing to test several drugs at the same time,  with increased test sensitivity

Å Measures not only lymphocytes viability/proliferation, but also cell activation (both are the two major immunological

events after KT which lead to rejection)  

Immunobiogram is a simple, proven, and unique blood-based in vitro 

diagnostic device enabling physicians to provide a PERSONALIZED

immunosuppressant therapy by selecting the optimal combination of 

drugs and  dosage

OECD (2018),Guidance Document on Good In Vitro Method Practices (GIVIMP), OECD Series on 
Testing and Assessment, No. 286, OECD Publishing, Paris



User Report for Doctors: 
Self-explanatory, 
recommendations. Signed by 
Immunology Specialist

Blood sample

Biological process BIOHOPE 
SOFTWARE

(Algorithm & Database)

Web page

Says if patient has a low 
or a high  sensitivity to 

medication to a panel of 
IMS tested

Laboratory - Fluorimeter

The Product:  Blood immune cells culture + software/ database

1 2 3 HOSPITALCENTRAL LABS DATA ANALYSIS



IMBG Clinical studies in maintenance therapy in KT

National
TwoSpanishinvestigatorcenters

International 
Nineinvestigatorcenters from

Europeand USA

ÅPoC

ÅIMBG Feseasibility

ÅSensitivity grade patterns

Å Association between

Immunobiogram results

and clinical outcomes

Å Intrasubject and 

Intertime consistency



BH-PILOT Proof of Concept STUDY 2015

Å Patients at least 1 year after the KT (immunosuppression maintenance period). 60 patients 

with a valid IMBG using prespecified quality criteria were included in the analysis

Å Patients classified into 3 categories depending on their immunological risk evaluation:

ÅHR: High-risk patients (with a history of rejection, positive HLA antibodies, impaired renal 

function or any of them )

ÅSP: Standard patients (with conventional maintenance immunosuppression)

ÅLR: Low-risk patients (lack of risk criteria and treated with low levels of IMS for years).

Å IMBG Dose- response curves were calculated for all IMS. 

Å IMBG provided an individualized patient response pattern to each IMS

Portoles JM et al. Frontiersin immunology2021: 11: 3483. 



IMBG per IMS (all patients) IMBG for all IMS (one patient) 

BH-PILOT Proof of Concept STUDY 2015:
Immunobiogram dose response curves

IMBG provided an individualized patient response pattern to each IMS

IR IR

AOC

ID50

Portoles JM et al. Frontiersin immunology2021: 11: 3483. 
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POOR CLINICAL COURSE PATIENTS (BCC)  

IMBG x 1 GOOD CLINICAL COURSE PATIENTS (GCC)

STABLE CLINICAL COURSE PATIENTS (SCC)

V 1

IMBG x 3 

V 2

Objective: To evaluate the IMBG association with clinical prognosis 

30 days

Objective: To evaluate the IMBG intrasubject & intertime consistency

IMBG x 3 

TRANSBIO Study Objectives
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POOR CLINICAL COURSE (BCC)  

GOOD CLINICAL COURSE (GCC)

STABLE CLINICAL COURSE (SCC)

Å Renal function deterioration in the last 18 months

Å Signs of immunological rejection (positive biopsy to rejection) 

OR significant increase in dnDSA in the last 12 months

Å Stable renal function in the last 12 months

Å NO DSA titers

Å No history of previous rejection episodes

Å Stable immunosuppressive medication in the last 12 months*

Å Same as GCC but stable IMS treatment in the last 18 months*

Å ñGoodò treatment adherence

Å No significant clinical events in the last 6 months and in the 

following month

Patients with KT at least 1 year before study inclusion
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Å Rejection of Informed Consent

Å Active systemic infections or 

immune diseases

Å Severe ischemia-reperfusion 

injury of KT 

Å Deceased, very elderly donor 

(>80 years)

Å Double transplant 

Å HIV, HBV, HCV infection

Å Chronic Allograft Injury (CAI) 

not related with immune 

processes

Å Recurrent primary kidney 

disease.

TRANSBIO Study population

*No change in prednisone or MPA dose,  and tacrolimus dose with changes <20% of the dose



TRANSBIO Study Results: Part 1: T- test for unpaired samples



The probability of a Poor Clinical Outcome increases gradually with higher resistance values

TRANSBIO Study results: Part 1 
Risk probability of a Poor Clinical Outcome, based on distribution in 

percentiles of IMBG parameter values. Patients taking MPA

PERCENTILES

RISK

Std. Error

95% Confidence 
Interval

MPA-AOC Lower Upper

90
0.318 0.016 0.291 0.355

0.347 0.016 0.366 0.298

75
0.378 0.013 0.353 0.412

0.243 0.022 0.302 0.214

65
0.412 0.018 0.380 0.451

0.214 0.014 0.237 0.193

50
0.465 0.028 0.427 0.539

0.185 0.010 0.204 0.170

35
0.567 0.059 0.492 0.714

0.160 0.008 0.177 0.148

25
0.717 0.049 0.567 0.769

0.148 0.008 0.160 0.130

10
0.833 0.032 0.764 0.882

0.109 0.009 0.131 0.097
a. Unless otherwise noted, Bootstrap results are based on 3000 bootstrap 
samples

High 
sensitivity

MPA 
sensitivity

Rejection 
Risk 



Patients with TAC (N=85) 
(Tacrolimus)

TAC 
sensitivity

Patients with MPA (N=85) 
(Micophenolic acid)

Rejection 
Risk 

MPA 
sensitivity

Rejection 
Risk 

The sensitivity to each IMS is related with the rejection risk

TRANSBIO STUDY 



The sensitivity to each IMS is related with the rejection risk

Patients with mTOR (N=14) 
(Everolimus + Sirolimus)

TRANSBIO STUDY 

Percentiles based on ID50  valuesfor STE Percentiles based on ID25  valuesfor mTOR

Patients with STE(N=91) 

(Cortiocosteroids) 

Rejection 
Risk 

STER 
sensitivity Rejection 

Risk 

mTOR
sensitivity


