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299 pairs of donors and recipients included from
January 2016 to December 2019

63 donors excluded who did
not have serum samples

16 donors excluded whose
serum samples has been
damaged

6 recipients excluded who
experienced combined
liver—kidney transplantation

7 recipients excluded who
missed visit within 7 days
after kidney transplantation

207 recipients from 207
donors included in the study
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g Act Efficacy Safety Referenc

Tocilizumab IL-6R mab Good efficacy Safe, MC study (104)
well tolerated

RA, AA, hemodialysis Tocilizumab IL-6R mab Reduced cardiac hypertrophy Well tolerated Case report (149)
AA, pre-dialysis Tocilizumab IL-6R mab Postponed hemodialysis Well tolerated Case report (150)
AA, advanced CKD Tocilizumab IL-6R mab Resolution of nephrotic state Well tolerated Case report (151)
RA, ESRD, hemodialysis Tocilizumab IL-6R mab Clinical remission Safe Case report (152)
RA, AA, ESRD Tocilizumab IL-6R mab |proteinuria, preservation of GFR, Safe Two case reports (105)

Jamyloid deposits

Pharmacokinetics in ESRD Tofacitinib JAK1/3 inhibitor no serious AE NCT01740362
completed (153)

ESRD on hemodialysis Tofacitinib JAK1/3 inhibitor no serious AE NCT01710020
completed (153)

AA, secondary Amyloid A amyloidosis; AE, adverse events; GFR, estimated glomerular filtration rate; mab, monoclonal antibody; NA, not availables RA, rheumatoid arthritis; CKD, chronic
kidney disease; ESRD, end-stage renal disease; |, decreased.
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Indicatio

Highly HLA-sensitized
kidney
transplant candidates

Late AMR kidney
transplant rejection

HLA-sensitized kidney
transplant cAMR

cAMR in kidney
transplant recipients

ESRD awaiting
kidney transplantation

Highly HLA-sensitized
kidney
transplant candidates

Highly HLA-sensitized
kidney
transplant candidates

Chronic AMR

Clinically stable kidney
transplant recipients

First line cAMR therapy in
kidney transplant patients

Pediatric renal transplant
recipients with AMR
refractory to
IVIg/Rituximab

aAMR (on top of
standard therapy)

CAMR in kidney
transplant recipients

cAMR in kidney transplant

recipients resistant to
standard therapy

SC retrospective cAMR in

kidney transplant recipients

Promoting tolerance

Combined with co-
stimulation blockade to
‘maintain Tregs

Tofacitinib (CNI-free) vs.
Tacrolimus,
transplant recipients

Tofacitinib (CNI-free) vs.
Cyclosporine A,
transplant recipients

Tofacitinib safety,
pharmacokinetics in
stable allograft

Regimen

Clazakizumab (pre: 25 mg/mo X6 +
PLEX, IVIg; post: standard
immunosuppression + 25 mg/mo)

Clazakizumab (25 mg 4/week s.c.
for 12 weeks d.b. + 40 weeks open)

Clazakizumab (25 mg s.c./mo for 12
mo to 2.5 yy)

Clazakizumab

Tocilizumab

Tocilizumab (8 mg/kg once a mo)

Tocilizumab (8 mg/kg once a mo)

Tocilizumab (posttransplant cAMR,
DSAs, TG, no response to
standard care)

Tocilizumab

Tocilizumab

Tocilizumab (median 12 doses)

Tocilizumab (8 mg/kg*mo)

Tocilizumab (8 mg/kg*mo)

Tocilizumab (8 mg/kg*mo)

Tocilizumab

Recipient Treg cells + Tocilizumab
+ donor bone marrow

Tocilizumab + lulizumab for 3 mo
-> belatacept + everolimus
+ prednisolon

Tofacitinib (CP-690,550): 15 vs.
30 mg

Tofacitinib (CP-690,550)

Tofacitinib (CP-690,550)

Mode

IL-6 mab

IL-6 mab

IL-6 mab

IL-6 mab

IL-6R mab

IL-6R mab

IL-6R mab

IL-6R (mab)

IL-6R mab

IL-6R mab

IL-6R mab

IL-6R mab

IL-6R mab

IL-6R mab

IL-6R mab

Cell therapy
+ IL-6R mab

IL-6R mab +
co-
stimulation
blockade

JAK1/
3 inhibitor

JAK1/
3 inhibitor

JAK1/
3 inhibitor

Efficacy

significant reductions in class I and
class 1T antibodies, no need for further
DSA rebound in 18 of 20 patients

IDASs, better biopsy morphology,
retarded GFR decline

¢GER stabilization, |DSAS, trend for
Treg increase

NA yet

Reduction of donor-specific HLA
antibodies, desensitization

Minimal reduction of anti-HLA abs

Minimal effect on anti-HLA abs

High rate of graft and patient survival,
|DSAs, renal function stabilization

Increase in Tregs and reduction in T
effector cytokines

GER and proteinuria stabilization,
improved biopsy
morphology, regeneration

eGFR stabilization, moderate
improvement of morphology

eGFR improvement or
stabilization, | DSAs
no efficacy

no efficacy

Clinical and histological benefits

Ongoing

not published

acute rejection rate at 15 mg
comparable to tacrolimus

comparable allograft survival, higher
GFR, less TIN

Safety

well tolerated

Risk of serious
infections and
diverticular
disease

Well tolerated

NA yet

well tolerated

well tolerated

well tolerated

well tolerated

well tolerated

well tolerated

well tolerated,
(cases
of cytopenia)

well tolerated

well tolerated

well tolerated

well tolerated

ongoing

not published

higher rate of
viral infections at
30 mg

higher serious
infection rate

well tolerated

References

(182)

(183)

177)

NCT03744910
(IMAGINE),
Phase 3

NCTO01594424,
Phase 1/2 (180)

(189)

(181)

(184)

NCT02108600,
completed (178)

(186)

(187)

(185)

(190)

(191)

(188)

NCT03867617

NCT04066114

NCT00106639,
NCT00263328,
completed (192)

NCT00483756,
NCT00658359,
completed (193)

NCT01710033

AMR, antibody-mediated rejection, acute/active AMR (;AMR); chronic AMR, cAMR; DSA, donor-specific antibodies; ¢GER, estimated glomerular filtration rate; GN, glomerulonephritis; NA,

not available; NS, nephrotic syndrome; RA, theumatoid arthritis; TG, transplant glomerulonephritis;

1, decreased.
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Disease g Efficacy Safety Reference

RA/GN/NS/AA Tocilizumab Clinical remission, reduction well tolerated Case report (106)
of proteinuria

RA/CGN Tocilizumab IL-6R mab Reduction in serum creatinine well tolerated Case report (107)
and proteinuria

RA, ANCA-GN Tocilizumab IL-6R mab Clinical remission, decreases in RA well tolerated Case report (108)
activity and serum ANCA levels,
improved renal findings

ANCA-GN Tocilizumab IL-6R mab Clinical remission, increase in Treg well tolerated Small study (9 AAV

patients) (109)

Lupus GN Sirukumab (CNTO 136) = IL-6, mab no benefits 1 total AE rate NCT01273389 (111)

non-ANCA-associated infliximab, rituximab, NA NA Phase

vasculitis (including IgA) and tocilizumab 11, NCT05168475

AA, secondary Amyloid A amyloidosis; AE, Adverse Events; ANCA, Anti-Neutrophil Cytoplasmic Associated; GN, glomerulonephritis; mab, monoclonal antibody; NA, not available; RA,
rheumatoid arthritis; 1, increased.
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Disease

T1D

T2D, obesity

T2D

T2D

T2D

9

Siltuximab

Tocilizumab

Tocilizumab

Baricitinib (0.75 mg - 4
myg daily for 24 weeks)

Baricitinib (0.75 mg
daily; 0.75 mg twice
daily; 1.5 mg daily; or 4
mg daily for 24 weeks)

TID, type 1 diabetes; T2D, type 2 diabetes; NA, not available.

Acti

IL-6 (mab)

IL-6R (mab)

IL-6R (mab)

JAK1/
JAK2 inhibitor

JAK1/
JAK?2 inhibitor

Efficacy

not published

not published

eGFR stabilization

reduced albuminuria and
renal inflammation

reduced albuminuria

Safety

NA

NA

well tolerated

well tolerated

Increased anemia
incidence
(highest dose)

Referenc

NCT02641522,
completed (140)

NCT01073826,
completed (140)

Case report (141)

NCT01683409 (142)

NCT01683409, Phase
2(143)
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Cell type miL-6R  Physiology
Podocytes + + Functional and structural adaptations
Mesangial cells + - Proliferation
Tubular epithelia # - Functional and structural adaptations
Endothelial cells + - Cytokine and chemokine
release, coagulation
Fibroblasts + - Proliferation
Dendritic cells L - Innate immunity
Macrophages + - Innate immunity

+, readily detectable expression levels.
-, undetectable expression.

Pathophysiology

Hypertrophy, overload stress

Matrix expansion

Sterile inflammation. tubulo-interstitial damage, fibrosis

Vascular leakage, oxidative stress, abnormal coagulation,
tissue damage

Proliferation, fibroblast-to-mesenchymal transition, fibrosis
Immune-mediated damage

Immune-mediated damage

at

(21-24)
(31-33)
(36, 37, 136)

(34,
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