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Early Transplantation and Immunosuppression
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Balancing Immunosuppression, Infection And Malignancy
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Monitoring kidney function through serum creatinine
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But in kidney failure,
your blood creatinine level will go up.
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Long-term outcomes following acute rejection in
kidney transplant recipients

DATA
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Association between early AR and late outcomes for KTRs

13614 KTRs 1997-2017
2906 with early acute rejection
(AR in 15t 6mth)

Comparison of AR vs no AR:
- Graft survival

- Causes of graft loss
- Patient survival

- Causes of death
Models adjusted for era, donor,
recipient, immune risk and DGF

doi: 10.1681/ASN.2018111101

Philip A. Clayton et al. JASN 2019;30:1697-1707
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Causes of Graft Loss Hazard Ratio

Death with function e 1.22
Acute rejection —e— 1.85
Chronic allograft neph. - 1.39
Glomerulonephritis —t— 1.16
Other causes — 1.44

Causes of Death

Cardiovascular —— 1.30
Infection —— 1.11
Cancer e 1.35
Social causes e 1.49
Other causes —e— i 0.93

05 1 2
Hazard ratio (95% Cl)

KTRs with early AR are at increased risks of death,
from CV disease and cancer, and graft failure, from
chronic allograft nephropathy and late AR.

JOURNAL OF THE AMERICAN SOCIETY OF NEPHROLOGY




Biomarkers subtypes

CLINICAL DISEASE
ACTIVITY

A 1. No disease activity 5

2. Transient disease , spontaneous resolution |

3. Active disease , good prognosis |
4. Active disease , good prognosis if correctly treated

bad prognosis if left untreated |

Clinical 5. Active disease , bad prognosis despite treatment |

|

disease

|
| response biomarker || Monitoring biomarker |
|

F :

Non-invasive biomarker
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Invasive biomarker

point.

Supcliniwl
* Prognostic biomarkers: disencs
* predict clinical outcome
regardless of treatment -
No disease |
. . activity |
* Predictive biomarkers: | |
* Change in response to | | |
treatment Riskisuscapibiity biomarker]" Diagnostic biomarker |
| ”Prognostlc blomarkerl : |
* Surrogate end points: [ Predictive biomarker I |
. L. Safety/ pharmacodynamic/
* Substitute for a clinical end :
|
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Phases of Biomarkers Discovery

—

Discovery. Standardizatio Commercialization

» Targeted or non- * Use independent * Laboratory

targeted samples equipment

approaches * Identify a refined * Reagents
*  High-throughput set * Can the test be

technologies *  Prospective reproduced in
* Identify a panel multicentral different

validation laboratories
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|deal Biomarker

® Sample entire graft (avoid bias from sampling error)
® High positive and negative predictive value
® Diagnose rejection (acute and/or chronic) before 1ts occurrence

® Uncover over-immunosuppressed/identify tolerant states
® Rapid

® Responsive

® Non-invasive

® [nexpensive
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Impact of Prevalence on predictive values

® Positive predictive value (PPV) is the number of true
positives 1f the test 1s positive

® Negative predictive value (NPV) 1s the number of
true negatives if the test 1s negative
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More than meets the eye

19 yo male with history of ESRD secondary to congenital kidney disease
S/P deceased kidney transplant 1/24/26 (KDPI 46%), 4 HLA MM, PRA 0%

induced withThymo.

Had multiple Gl symptoms and had Cellcept switched to Imuran and
dose reduced due to leukopenia and EBV viremia detected in a high-risk

patient.

Creatinine plateaued around 2.
Biopsy done 4/6: No rejection

Creatinine worsened
Biopsy done 4/28: ACR and AMR with de novo DSA.



Mechanisms of Immune Monitoring
What’s Available for Evaluation?

1. Naive T Cells
(high alloreactive
precursor frequency)
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Clinically Available Biomarkers: Donor-derived

‘ k Cell Free DNA

%‘g‘

(a7

A

Donor Cell
Free DNA

BRIGHAM AND @& HARVARD p ) .
| #74 ] ‘ SiP aul et al., Kidney Transplantation, 2021
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Clinically Available Biomarkers: Donor-derived
Cell Free DNA

Plasma and cell-free DNA

J White blood cells
} Red blood cells

* DART study, Bloom et al, ] Am Soc
Nephrol, 28:2221-2232, 2017

Cell-free DNA

19
P=0.001
2 —
- AUC=0.74 AlloSure test
g 6 - g ° Performance Performance at
.o = : 1% threshold
g A ) i § . metric
* g ROC/AUC 0.74
: ] I ? (95% CI 0.61-0.86)
. . o’
0 0.3%& Lo o Sensitivity 85%
No active rejection Active relection no [+3] 0.4 <X a8 1.0 Spec ificity 5 9%
n=80 n=27 False poskive fractian
AUC=0.74 [55% CI L.61-D.4H6) N PV 8 4%
BRIGHAM AND s HARVARD PPV 61%
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Clinically Available Biomarkers: Donor-derived Cell
Free DNA

b0
p=0.05
Plasma and cell-free DNA
J White blood cells
g — } Red blood cells
6 . ¥
—_ ° Cell-free DNA
g These are the patients
Z ]
g, you need to catch for
3 7 . . AlloSure test
. early detection!! Performance  Performance at
metric 1% threshold
5 * . ROC/AUC 0.74
L. . (95% Cl 0.61-0.86)
» . Sensitivity 85%
Specificit 59%
o l e —— P Y °
NPV 84%
No Ac:\;cgl({)qcctlon TCnIviRé[A TC;I\/IE]zOIB PPV 61%
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Clinically Available Biomarkers: Donor-derived Cell
Free DNA

Plasma and cell-free DNA

J White blood cells
} Red blood cells

1092 Patients on post-transplant |
dd-cfDNA AlloSure surwaillance

3.1 Rejection analysis

' Bandf 2019

3.2 Coerelation 3.3 Cor

between eGF R changes between

3.4 Allogratt injury
following either for

and dd-<DNA

cause or protocol biopsy survelllance

Cell-free DNA

L L] L3
L3
| Rejection C jopsh Patients wi .
Rl | [ 1092 Patients with 961 Patients with WA aod shogeat | | 180 Patents with -
v patients :
diagnosis, borderline rejection, or 2:: dd-cfONA and Da;:: c:;:fDNA and injury. Patients with :E,N: did l;'o:' 0'\::
i ] measurements testing L logral 2
::(m ;‘r\digshon ;:::ho:ogv report i:'j‘m“m"mz:; 1 Had normal histology
nephro , ATN, etc m— . y
; . 381 Biopsies from 328 e.2., BK nephropathy, and were Qeemed
patients 3 + ATN stable/quiescent
Further exclusions: 162 biopsies 113 Patients with dd- 44 Patients with
due to no paired blood samples: CIONA/eGFR/ dnDSA with eGFR
$lo Bx within 30 days post~ SV rejection and dd-cfDNA results
dd-<{DNA sample or 219 Biopsies & blood
no AlloSure result samples (203 patients)
for cause: 110 |
Surveillance: 109
9 Patients with
) dnDSA who also had
: P allograft rejection
Active rejection cohort e
113 biopsies, 101 patients No active rejection cohort
(For-cause 68, survelllance 45) 106 blopsies from 102
patients {for-cause 42,
+ 75 ABMR (67 patients, 40 for-cause, 35 surveillance) survedllance 64)

* 38 TCMR (34 patients, 28 for-cause, 10 surveillance) |

Data from 1092 kidney transplant recipients monitored for dd-cfDNA over a three-year period
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Clinically Available Biomarkers: Donor-derived Cell
Free DNA

a b
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Clinically Available Biomarkers:
ImmuKnow
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¢ Lymphocyte activation

o!f

. Incubate

Wash

15-18 hrs.
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Lymphocyte Magnetic separation
Stimulation w/PHA of CD4 cells.
ATP
ATP ATP detection

‘»‘ / reaientsl 5

Cell lysis to release ATP

Measure light intensity

J. Britz et. al.,"In Vitro CMI: Rapid Assay for Measuring Cell-Mediated Immunity’] CRC Press, 2002
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Immune Function Correlates With
Clinical Outcomes
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Measurements of Globhal Cell-Mediated Immunity in Renal
Transplant Recipients With BK Virus Reactivation

Ibrahim Batal, MD,* Adriana Zeevi, PhD,* Amer Heider, MD,* Alin Girmita, MD,* Amat Basu, MD,*
Henkie Tan, MD, PhD,? Ron Shapivo, MD,? and Parmjeet Randhawa, MD*

Koy Words: BX viruz: Immune cel function: Virema: Vinura

6O o I_EI'_-.H.E_I

[N |
B0 ! Fcis |

ElE Ry

2004 =

100y .

|
BEV Hagative Vrure  Viramic

Immure Responss (AT P ngimiLl)

HARVARD Am J Clin Pathol 2008

MEDICAL SCHOOL
TEACHING AFFILIATE

LTS

oy

| BRIGHAM AND
)/ WOMEN'S HOSPITAL



Regulatory molecules:

0 X40. PD1

® Source of the samples:

® Graft
® Blood
Q m
g@n Production ® Urine

enition ———> Gene expression
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Clinically Available Biomarkers:
KSORT

* gPCR to measure mRNA
expression levels of 17 genes

* Algorithm generates risk scores

p=3.89¢22 " AR (n=42 :
15- i e (n)=58) * Multicenter study of 436 adults,

* Predict patients at high risk of
acute rejection

* Sens 92%

* Spec 93% Unable to distinguish
between acute TCMR and ABMR.

* A subsequent large, multicenter
study of 1134 patients (under
, ! real-world clinical conditions) was
o e unable to validate the utility of
the kSORT assay.

kSORT Score

Roedder S, PLoS Med, 2014
HARVARD ,
MEDICAL SCHOOL Crespo E, Transplantation, 2017
Loon EV, AJT, 2021
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Clinically Available Biomarkers:
TruGraft

Table 1A. Results of TruGraf Blood Test and Comparison With
Clinical Phenotype in All 192 Kidney Transplant Recipients with
Stable Renal Function

Clinical Phenotype Clinical
not-TX Phenotype TX
TruGraf Blood Test not-TX 26 42
TruGraf Blood Test TX 8 116

Accuracy = 142/192 (74%)).

Accuracy of TruGraf TX result 116/124 (94%).
NPV = 91%.

PPV = 48%.

Sensitivity = 76%.

Specificity = 73%.

| BRIGHAM AND B HARVARD M
| , o arsh et al. Transplant P, 2019
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Mechanisms of Immune Monitoring
What’s Available for Evaluation?

1. Naive T Cells
(high alloreactive
precursor frequency)
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MRNA in Urinary Cells.

\

LIQUID BIOPSY URINARY
cells MARKERS

» -7 IncRNA
TUMORCELLS ~ g
\—/ MRNA €
o) -
*-:ii» (7 PROTENS
N4 .. | miRNA f7  CDNA

LiBetal. N Engl) Med 2001;344:947-954.
Suthanthiran M et al. N Engl J Med 2013;369:20-31.
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Levels of mRNA in Urinary Cells.

% % % i % % % — Prospective collection
' $o s — 4300 urine specimens
il s s . ol . el from 485 kldney_ graft

— T | recipients

N % % c, : % % — Day 3 through month 12

g o s o after transplantation.
e e o i — CD3g, IP-10 and 18S

= s RNA

;. % % % i . ° % . 79% sensitivity and 78%

8 8 % % specificity

RSN S I " [AUCL0.85

e @ % RN

) ’:'Ac;:;:g:nar No Rejection Ff:.::'t’!i,. n_:'% _Z_Ac:z;;g:m No Rejection _stable Suthanthiran M et al. N Engl J Med 2013;369:20-31.
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Phases of Biomarkers Discovery

—

Discovery. Standardizatio Commercialization

» Targeted or non- * Use independent * Laboratory

targeted samples equipment

approaches * Identify a refined * Reagents
*  High-throughput set * Can the test be

technologies *  Prospective reproduced in
* Identify a panel multicentral different

validation laboratories
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Extracellular vesicles as biomarkers

. exRNA Types
Cell- fi t
I ell-specific receptors A DIRNA
O Proteins tRFs snoRNA
o Y RNA IncRNA
~~— Nucleic acids/exRNA

Cell of origin

Blebbing

e; etal. JCan Met. 2020
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Extracellular vesicles as biomarkers

. exRNA Types
Cell- fi t
I ell-specific receptors — DIRNA
Q Proteins tRFs snoRNA
o Y RNA IncRNA
~~— Nucleic acids/exRNA

Cell of origin

Blebbing

’ . . Happel et al. J Can Met. 2020
Microvesicles
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Regulation of gene
transcription and
translation

Survival and
proliferation

Reproduction and
development

Angiogenesis
and wound
healing

Waste
management

Host-microbiome
interaction and viral
immunity

The biology, function, and biomedical applications of exosomes, Volume: 367, Issue: 6478, DOI:

Hallmarks of exosomes

Hallmarks of exosomes

TSG101 Nucleic acid

(DNA, RNA)
Flotillin-1

Q
HSP70 Q gD

HSPS0 CPOO
Amino

| g O .0, acids
% ALIX 0%
Metabolites R
Transmembrane W
proteins Cholesterol
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Balance of immune response
and regulation of central and

peripheral immunity

Receptor-ligand
signaling

Apoptosis

Cellular
differentiation
and neoplasia

Cellular migration
and metastatic
disease

Metabolic
reprogramming
and regulation

(10.1126/science.aau6977)




EC matrix

00:00 sec

O % release
o 93

cytosol

pH 7.4

pHluorin-CD63 at pH 7.4
protein modification

Verweij et al., J Cell Biol 2018

© 2019 Exosome Diagnostics™ a Bio-Techne® Brand. All rights reserved



volunteer

A

PBMC

isolation

—

CD3+
isolation

RT-PCR RNA Isolation <
Flow Cytometry <
ImageStream

1- Unstimulated

2- PC: stimulated with PMA (100nano/ml) and
lonomycin(1 micro/ml)

3-S1 (coated) anti cd3 anti CD28
(0.5micro/5micro)

4-S2(coated) anti cd3 and CD28 (1/5)

5-S3 (coated) anti cd3 and cd28 (5/5)
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B cell specific EV

EVs production from cultivated B cells
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Immune cell specific EVs in urine of
rejecting kidney allografts

Urine Sample

* EV from T cell
* EV from Tubular cell

% BRIGHAM AND s HARVARD
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Immune cell specific EVs in urine of rejecting
kidney allografts

Jongmin Park
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Jean Pierre Assaker
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Integrated Kidney Exosome Analysis (iKEA)

.
‘ T™MB

Electrode reduction
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Benchtop system (pA)
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Urine exosome RNA stability

Reproducibility- Control Urine Batches
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Urine exosome RNA stability
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Phases of Biomarkers Discovery

—

Discovery. Standardizatio Commercialization

» Targeted or non- * Use independent * Laboratory

targeted samples equipment

approaches * Identify a refined * Reagents
*  High-throughput set * Can the test be

technologies *  Prospective reproduced in
* Identify a panel multicentral different

validation laboratories
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CLINICAL RESEARCH | www.jasn.org

Rania El Fekih

Discovery and Validation of a Urinary Exosome mRNA B
Signature for the Diagnosis of Human Kidney
Transplant Rejection

Rania El Fekih,' James Hurley,2 Vasisht Tadigotla,2 Areej Alghamdi,1 Anand Srivastava,’
Christine Coticchia,? John Choi,' Hazim Allos,! Karim Yatim,! Juliano AIhaddadtD,1 g | Aid
Siawosh Eskandari’ Philip Chu," Albana B. Mihali®," Isadora T. Lape,1 Mauricio P. Lima Filho,’ SR AT
Bruno T. Aoyama,1 Anil Chandraker,! Kassem Safa,® James F. Markmann,® James Hurley

Leonardo V. Riella®," Richard N. Formica(®,* Johan Skog,2 and Jamil R. Azzi'
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Consort Flow Diagram and histologic diagnosis of
enrolled patients

219 Biopsy Samples
175 Patients

7N

Analysis Cohort: 27 excluded:
192 biopsies 5 BKV
P 22 Borderline TCMR

RN

59 Active Rejection 133 No Rejection

N

8 Acute ABMR 16 chronic, active ABMR

35 TCMR
17 1A N —
91B
4 1A

21B
3 chronic TCMR
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Sample processing workflow

Standard Exosomal RNA OpenArray real time PCR Analysis
Urine sample extraction RNA profiling

_o §m / ff_: g Multivariate
- B Analysis

Cyda

* The exosomes are isolated from the urine with EXOPRO
(ExosomeDx)

* RNA reverse transcribed using the VILO ¢cDNA synthesis kit
(Thermo Fisher).

* Analyzed using the TagMan® OpenArray® Human
Inflammation

% BRIGHAM AND HARVARD
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Upregulated Genes
Role in Immune activation

All cause rejection ABMR vs TCMR

Pro-inflammatory cytokines IL32
CXCL14
B2M
TGF8 superfamily BMP7
Upregulated in acute allograft C3 C3
;b CXCL11 CXCL11
rejection
Inflammasome, different STAT1, TBP, NAMPT,  IFNAR2

IFNGR1, IRAKZ,

inflammatory processes IL18BP, SERPINAL

Regulating protein trafficking, CD74 8847&
dendritic cell migration and T
lymphocytes homing
BRIGHAM AND @aE HARVARD
% WOMEN'’S HOSPITAL %@ MEDICAL SCHOOL



Intercalated cell A ‘%
&
o

Principale cells Cycling ce”S':i
?
A
.%ndothelial Cells
MSigDB Hallmark 2020 MSigDB Hallmark 2020
Allograft Rejection *1.4e-04 Interferon Gamma Response *4.31e-09
Interferon Gamma Response *1.4e-04 Allograft Rejection *1.22e-05
UV Response Dn *5.59e-03 IL-6/JAK/STAT3 Signaling *3.48e-05
IL-2/STATS Signaling 1.35e-02 Interferon Alpha Response *4.82e-05
Androgen Response 2.59e-02 P at h W ays Inflammatory Response *4.10e-04 Pat h WayS
Mitotic Spindle 8.85-02 enric h ed in T- Coagulation *4.68e-03 enriched in
Apical Junction 8.92e-02 Cel I S TNF-alpha Signaling via NF-kB *9.59e-03 u EVS
Reactive Oxygen Species Pathway 1.16e-01 Adipogenesis *9.59e-03
UV Response Up 3.28e-01 Estrogen Response Late *9.59%-03
TNF-alpha Signaling via NF-kB 3.95e-01 Complement *9.59-03
0 1 2 3 0 1 p 3 2 5 6 7
—logio(p-value) —loguo(p-value)

HARVARD

MEDICAL SCHOOL
TEACHING AFFILIATE
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Phases of Biomarkers Discovery

—

Discovery. Standardizatio Commercialization

» Targeted or non- * Use independent * Laboratory

targeted samples equipment

approaches * Identify a refined * Reagents
*  High-throughput set * Can the test be

technologies *  Prospective reproduced in
* Identify a panel multicentral different

validation laboratories

| BRIGHAM AND 2em HARVARD
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Transfer the signature to a clinical platform

27
e BMP7

o IL32
25 . IRAK2
IFNGR1
IFNAR2
IL18BP
PGK1
SERPINA1
CXCL14
CD74
NAMPT
CD44
B2M
CXCLM
STAT

PYCARD
3ml 5ml 10ml 20ml TBP

23

Ct values

21

19

17

15

Urine input volume c3
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Validation study reflecting real-life

|

190 For-cause biopsies
178 patients

|

|

|

221 Management biopsies
188 patients

4 US transplant Centers

|

|

69 any-cause rejection

e

121 No
rejection

49 any-cause rejection

|

172 No

rejection

TCMR 1A
Bl TCMR=1B

B ABMR/Mixed

Biopsies with inflammation, such BKV associated nephropathy,
Interstitital Nephritis, Recurrent Glomerulonephritis or IC deposition—
were not excluded from analysis.

€A BRIGHAM AND 0 MEDICAL SCHOOL
WOMEN'S HOSPITAL  \2{¢/ MEDICAL SCHO

El Fekih et al. Kl reports, 2025



Role of Inflammation in Classification: Results for Clinically Indicated Biopsies

L CXCL11

T

PGK1

CXCL14, BMPT C3,
CO74 PYCARD, STAT1,
TBP. NAMPT, IFNGR1, 0.4

Score

IRAKZ, IL1SBPR. SERPINA
CD74 C3, CxCLM,
CD44, IL1SBF, IFNAR2
"L
OO 20 40 60 80 100 120 ]40 160 180
Sample
I Rejection
Il Non-rejection (Significant Inflammation)
Non-rejection
lecti jecti « _ege . .
Any-cause rejection only W}caunsei,':,’:;,'::ﬁ%'n Significant inflamation
Tl T e » pathologic lymphoproliferative infiltrate
» moderate to severe lymphocytic infiltration
Sensitivity 0.93 (0.841-0.982) 0.94 (0.868-0.981) » interstitial nephritis (BKV nephritis or acute
Soecificity 0.43 (0.34-0.523) 0.53 (0.422-0.628) interstitial nephritis)
PPV 0.45 (0.364-0.543) 0.63 (0.544-0.719) > glomerulopathy, or immune complex
NPV 0.93 (0.827-0.98) 0.91 (0.804-0.97) deposition)
U 43% 34%-52% 53% 42%-63%
Bﬁ%gmed ( : ( ) El Fekih et al. Kl reports, 2025




Prognostic Potential:
ExoTRU score is associated with 5 years outcome

HR=2.23, p-val=0.023

Five-Year Composite Endpoints:

0.9 e >30% decrease in eGFR

3 * Subsequent rejection

5 os » De novo DSA

9 * Death

s o7 * Loss of graft with either return to
i dialysis or re-transplant

0.6

0.5 \—|_

0 50 100 150 200 250

Weeks

HARVARD
24¢ ) MEDICAL SCHOOL .
5/~ TEACHING AFFILIATE El Fekih et al. Kl reports, 2025
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Predictive Potential:
ExoTRU scores correlate with response to treatment and 3 years outcome

— =0.001
8 60 P
23 samples from patients who have had a s
repeat ExoTRU score after being treated for @
rejection, we looked at the change in score g' 40 -
after treatment. 8
>
. ™
Responders: patients who showed at least 9 20
30% decrease in the urinary score after g
treatment. 3
Non responders: score increased or was stable g 0-
after treatment °
%
& 3
> o
R R
< Z
<& éoo
| BRIGHAM AND HARVARD
EEY wonien's mosera (87 MERIGAL scHooL 1 Feldh et al. Ki reports, 2025




Phases of Biomarkers Discovery

—

Discovery. Standardizatio Commercialization

» Targeted or non- * Use independent * Laboratory

targeted samples equipment

approaches * Identify a refined * Reagents
*  High-throughput set * Can the test be

technologies *  Prospective reproduced in
* Identify a panel multicentral different

validation laboratories
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Independent Validation By Thermo Fisher

1 L]
P ExoTRU
//
0.8 7
- J
7
¢ os i .
5 v One Lambda Urinary Exosome Test
& R EKTRA
g 0.4 //
.- AUC: 0.838
0.2
0
0 0.2 0.4 0.6 0.8 1

False Positives

BRIGHAM AND s HARVARD
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One Lambda Pre-Transplant Risk Assessment Assay

Search All v Search by catalog number, product name, keyword, application

A test leveraging a unique RNA signature pre-transplant that provides information about post-

transplant graft function and immunosuppression status in deceased-donor kidney transplant

recipients.

Learn more

MMDx for Molecular Gene Expression Biopsy Assessment

9

Innovative software leveraging gene expression data from biopsied heart and kidney tissue.

This service can provide information that can supplement diagnoses of allograft injury via
histopathology and other parameters.

Learn more

TacroType™ Pharmacogenetic Test

TacroType is a pharmacogenetic test designed to assess genetic variation in the CYP3A5
gene that affects how a transplant patient metabolizes tacrolimus. The test helps provide
insights that transplant teams may use to inform dosing decisions from the very first dose.

Learn more

One Lambda Devyser Chimerism NGS Assay

Designed to provide accurate and sensitive detection of microchimerism levels in stem cell
transplant samples, the One Lambda Devyser Chimerism NGS assay is an ideal choice for
HLA and molecular core labs associated with HSCT Programs.

Learn more

9

9

9

Q Order Status Quick Order

One Lambda Devyser Accept cfDNA Assay

An NGS-based assay developed for clinicians and HLA laboratories to detect cell-free DNA in
human plasma samples. This assay provides high sensitivity, with minimal hands-on time and
results in as little as 24 hours.

Learn more ->

One Lambda CXCL10 Assay

Noninvasive urine-based test that can detect the CXCL10 chemokine in human urine samples
for kidney transplantation. Multiple studies have shown that elevated CXCL10 is associated
with inflammation and early graft dysfunction.

Learn more ->

Antibody monitoring assays

HLA donor specific antibodies (DSAs) are linked to transplant rejection. Our reliable, high-
sensitivity single-bead assays offer optimal antibody monitoring for better transplant care.

Learn more -

One Lambda Exosomes Kidney Transplant Assay

EKTRA is a rapid, non-invasive urinary assay utilizing gPCR technology to evaluate exosomal
mRNA.

Learn more >

Sign in



More than meets the eye

19 yo male with history of ESRD secondary to congenital kidney disease S/P deceased kidney
transplant 1/24/26 (KDPI 46%), 4 HLA MM, PRA 0% induced with thymo.

Had multiple Gl sgmptoms and had Cellcept switched to Imuran and dose reduced due to
leukopenia and EBV viremia detected in a high risk patient.

Creatinine plateaued around 2.

Biopsy done 4/6: No rejection

Creatinine worsened
Biopsy done 4/28: ACR and AMR.

EKTRA 3/30/26: 0.7 in favor of rejection



To raise or not to raise!!!

32 yo female with history of ESRD 2/2 MPGN type 1 and chronic immune complex GN with long
history of treatment with IS, s/p LRKTx in 2017 cw EBV-negative PTLD, DLBCL type.

Completed 4 does of rituximab, followed by R-CHOP and she completed 4 cycles through
10/16/24.

PET CT 11/18/2024 No evidence of FDG avid disease.
Cr stable at baseline, 0.85 UPCR 0.11
On TAC 0.5 mg twice daily, level 5.3 and on prednisone 5 mg

-Discussed IS regimen option to switch from Tac to mTOR inh

-Patient anxious about her kidney function long-term. Should we reoptimize IS?



Lessons learned at BWH:
EKTRA in the Clinic

e Excellent rule out test

 Stable kidney function and no proteinuria with EKTRA positive-> Many
cases of ABMR and ACR from borderline to 2A

» cfDNA negative but EKTRA positive: Few cases showing biopsy with active
disease from interstitial inflammation to ACR IB and partially treated
ABMR.

* Patients with history of ESRD secondary to IgA nephropathy with positive
EKTRA post transplant-> IgA nephropathy recurrence even in the absence
of proteinuria and hematuria.

* EKTRA positive but biopsy normal: High Risk patients.
 Limitations: Preemptive Transplantation, urine infections...



Inflammation Precedes Injury

Inflammation Precedes Injury in Kidney Transplantation

Alloimmune Activation & Inflammation Structural Injury

QNI ERASAL BRIV P CXCL9 / CXCL10

A

EKTRA detects immune activation
before kidney injury occurs,
enabling earlier intervention than

. ‘ cfDNA or creatinine.
EKTRA (urinary EV mRNA)

s
GUNRS o 4 ,;O'
- o 3
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T Cell Activation APC Activation & Early Injury
Endothelial ICAM-1
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Clinical Markers EKTRA Molecular Histology cfDNA

Immune Response




