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Absence of IL-6 Receptor Blockade Effect on
the Outcomes of Transplant Glomerulopathy
in the Absence of Anti-HLA Donor-specific
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Background. Transplant glomerulopathy (TG) is the hallmark of chronic antibody-mediated rejection but often occurs
without anti-HLA donor-specific antibodies (DSAs) in the assumption that other DSAs may be the effectors of the tissue
injury. Recently, we reported a positive effect of interleukin-6 (IL-6) receptor blocker tocilizumab (TCZ) in TG/DSA". In the
present study, we investigate the effect of TCZ in a cohort of TG cases without detectable anti-HLA DSAs. Methods.
Single-center retrospective analysis of TG cases without anti-HLA DSAs (TG/DSA) treated with TCZ for chronic antibody-
mediated rejection as first-line therapy evaluated through clinical, protocol biopsies, and gene expression analyses was
included. Results. Differently from TG/DSA*, TG/DSA- showed a progressive reduction in the estimated glomerular filtra-
tion rate at 12 mo and after that with no significant modification in microvascular inflammation or C4d*. No upregulation in
tight junction protein-1, aldo-keto reductase family 1 member C3, and calcium/calmodulin-dependent serine protein kinase,
documented in TG/DSA*, was noted in post-TCZ biopsies. The reduction of microvascular inflammation was associated
with natural killer-cell reduction in TG/DSA*, whereas TG/DSA" tends to maintain or increase periglomerular/interstitial infiltra-
tion. Conclusions. In the absence of anti-HLA DSAs, TG behavior seems not to be modified by IL-6 receptor blockade.
These results are at variance with observational studies and previous trials with IL-6 inhibitors in TG associated with anti-HLA
DSAs. These data may fuel the hypothesis of different mechanisms underlying TGs (including the potentially different roles
of natural killer cells) and suggest carefully selecting patients with TG for clinical trials or off-label treatment based on their

antidonor serologic status.

(Transplantation Direct 2024;10: e1638; doi: 10.1097/TXD.0000000000001638.)

ransplant glomerulopathy (TG) is a histological lesion
characterized by reduplication/multilamination of the
glomerular basement membrane in the absence of immune
deposits.! Although the exact pathogenetic mechanism is
currently unknown, TG is now considered the hallmark
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of “chronic” antibody-mediated damage because of the
interaction at the endothelial level between donor-specific
antibodies (DSAs) and some non-self-antigens (primar-
ily HLA).»? This assumption is confirmed by the updated
BANFF classification, which includes TG in chronic and
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chronic active antibody-mediated rejection (cAMR) defi-
nitions.> However, TG may also occur early after kidney
transplantation* or be observed under different condi-
tions or without documented DSAs,’ posing the question
of whether this lesion, despite an identical feature, sug-
gests different pathological mechanisms and outcomes.
Alternatively, several studies have suggested the presence
of DSA other than anti-HLA antibodies,® with many differ-
ent antigens as their targets.”

Treatment of cAMR is an unmet need, considering that
late allograft dysfunction is predominantly related to this
condition, and no specific treatment has been approved to
date."® The anti-interleukin (IL)-6 receptor antibody tocili-
zumab (TCZ) has been used in cAAMR with promising results
in reducing alloantibodies, ameliorating rejection lesions, and
slowing renal function deterioration,” as also documented by
our group.'® The extension of Choi et al'' case series, addi-
tional reports, and a multicenter randomized controlled trial
(RCT) with the anti-IL-6 monoclonal antibody clazakizumab
suggests similar and positive findings'>!? despite the fact that
no RCT is to date available for TCZ and some side effects (eg,
increased severe infection and bowel perforation, especially
in patients with a history of diverticulosis) were observed.'
Together, these results propose IL-6-directed therapies as a
promising strategy for antibody-mediated late allograft dam-
age, but data for patients without anti-HLA DSAs are still
lacking.

We, therefore, evaluated the effect of TCZ in our cohort of
TG cases with undetectable anti-HLA DSAs, analyzing clini-
cal and histological data and gene expression analysis.

MATERIALS AND METHODS

Patients and Study Design

We performed a single-center, open-label, nonsponsored
observational analysis at the Division of Nephrology, Dialysis
and Transplantation of “Citta Della Salute e Della Scienza
di Torino” University Hospital. The local Ethical Committee
approved this study (Comitato Etico Interaziendale A.O.U.
Citta Della Salute e Della Scienza di Torino — A.O. Ordine
Mauriziano — A.S.L. Citta di Torino, resolution number
1449/2019 on November 8, 2019—“TGT observational
study”).

Between 2016 and 2019, 32 patients with TG (includ-
ing all 15 kidney transplant recipients [KTRs] described in
our previous report'®) were treated with TCZ as first-line
therapy for cAMR (diagnosed in all patients through an
allograft biopsy performed for unexplained deterioration
of renal function or persistent proteinuria, and analyzed
according to the BANFF 2019 criteria®). The last follow-
up was 01/12/2023. All patients had a g+ptc score >1. TCZ
was offered to every patient with these lesions because of
the absence of registered drugs. Patients with cAMR who do
not receive the drug because of preexisting clinical condi-
tions are reported in Table S1 (SDC, http:/links.lww.com/
TXD/A653). As requested for this “off-label” use (approved
for every patient by our internal pharmacological panel), all
patients provided written informed consent after describing
the potential risks and benefits of the drug; TCZ was contin-
uously administered monthly at a dose of 8 mg/kg (maximum
of 800 mg) and stopped only in case of severe adverse events
or drug shortage (see below).
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Security measures taken before initiation of TCZ are listed
in Supplemental Material (SDC, http:/links.lww.com/TXD/
A653; Page 2).

A protocol graft biopsy was performed to analyze histolog-
ical modifications and gene expression in all patients without
clinical contraindications.

All TG patients received maintenance immunosuppression
mainly composed of calcineurin inhibitors, mycophenolate
mofetil (MMF)/mycophenolic acid, and steroids at the time
of diagnosis. After TG documentation, the therapy was cau-
tiously modified by introducing MMF/mycophenolic acid or
steroids (with the suspension of mammalian target of rapa-
mycin inhibitor, if used) or switching from cyclosporine A to
tacrolimus in patients who were not already on tacrolimus/
MMF/steroids.

All available sera were tested using a Luminex platform and
commercially available SAB kits (LABScreen, One Lambda
Inc, Canoga Park, CA) to identify HLA class I and II IgG
DSAs (mean fluorescence intensity [MFI]| cutoff value 1000).

Gene Expression Analysis

In gene expression analysis, we evaluated the baseline
and available protocol biopsy, also including 4 patients with
normal histology and similar clinical characteristics (control
group). For each sample, total RNA was extracted from 3
pieces of 10 pm sections of Serra’s fluid-fixed, paraffin-
embedded samples by PureLink FFPE Total RNA Isolation
Kit (Invitrogen, Thermo Fisher Scientific) according to the
manufacturer’s instructions. RNA concentration was assessed
using a MySpec instrument (VWR), and cDNA was produced
from 400ng of total RNA using the Super Script IV VILO
Master Mix with ezDNase enzyme (Invitrogen, Thermo
Fisher Scientific). In addition, the expression profile of a panel
of 43 endothelial, mesangial, and podocyte genes directly
involved in antibody-mediated rejection or glomerulonephri-
tis (Table S2, SDC, http:/links.lww.com/TXD/A653) was also
tested. Gene expression for each target gene and 5 endoge-
nous controls (CTRs) was measured using a specific TagMan
Gene Expression Assay (Thermo Fisher Scientific) spot-
ted on a custom TagMan Array microfluidic card (Thermo
Fisher Scientific). The samples were mixed with TagMan
Fast Advanced Master Mix (Thermo Fisher Scientific), and
TagMan Array microfluidic cards were prepared according to
the manufacturer’s instructions and run using the QuantStudio
12K Flex Real-Time PCR System (Thermo Fisher Scientific).
Each sample was run in duplicate. Retrotranscription nega-
tive CTRs (no retrotranscription enzyme) were run for 4 sam-
ples. A no-template control (no cDNA) was run once on a
TagMan Array microfluidic card. Both negative CTRs showed
no amplification at Ct <37. ExpressionSuite Software version
1.0.3 (Thermo Fisher Scientific) was used to calculate rela-
tive quantification values by the 2-AACt method. Values of
Ct >37 or Cq conf <0.6 were excluded from the analysis. 18S
and NPHS2 were set as endogenous CTRs for multiple endog-
enous control analyses. Data were normalized to the expres-
sion level of healthy CTRs.

Histological Analysis of Frozen Sections for Natural
Killer-cell Evaluation

Serial separated available sections of frozen tissue pre-
and post-TCZ were fixed in cold acetone for 10 min, washed
with 0.1% PBS-bovine serum albumin, blocked with 1%
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PBS-bovine serum albumin, and subsequently incubated
with anti-human monoclonal CD56 (NCAM1) FITC-
conjugated (MiltenyiBiotec; 1:50) and anti-human CD335
(NKp46) PE-conjugated (MiltenyiBiotec; 1:50) for 1h at
room temperature. The sections were washed again, nuclear
stained with 4’,6-diamidino-2-phenylindole, mounted, and
observed under a confocal microscope (Leica SP5, Leica
Microsystems). Digital images were processed using Fiji-
Image] software.!*

Statistical Analysis

Statistical analyses were performed using SPSS (IBM SPSS
Statistics, version 25.0.0). According to their distribution,
continuous variables were presented as mean=SD or median
and interquartile range. Normal distribution was analyzed
using the Kolmogorov-Smirnov test. The differences between
before and after observations were analyzed using a paired
Student ¢ test or Wilcoxon test. Categorical variables were
presented as fractions.

We additionally used a general linear model to evaluate the
homogeneity of the slope of the estimated glomerular filtra-
tion rate (eGFR) trend before and after TCZ therapy.

The significance level was set to alpha of <0.05 for all
tests.

RESULTS

Baseline Characteristics of TG TCZ-treated
Population

Among the 32 KTRs with cAMR who received TCZ treat-
ment, 15 of 32 showed TG without detectable anti-HLA DSAs
(TG/DSA-). All clinical and donor characteristics, including
eGFR and proteinuria at discharge, were reported in Table 1,
whereas histological features according to BANFF scores are
included in Table 2. As expected, patients with TG/DSA- have
low C4d positivity 3 of 15 (20%) but documented microvas-
cular inflammation (MVI; medium score pre-TCZ 3 [1-4]).

TCZ Appears not to Improve Functional,
Histological, or Gene Expression Parameters in TG/
DSA

During this analyzed period, TG/DSA* showed similar
baseline characteristics apart from high C4d* (12/17 [70.6%]
versus 3/15 [20%] in TG/DSA~; P = 0.049) with histological
amelioration (MVI from 3 [2-4] to 2 [1-3], P =0.019 and
C4d+ from 70.6% to 52.9%, P =0.049, respectively) and
functional stabilization (AeGFR -13.7mL/min/1.73 m? [-23
to 3.3] pre-TCZ versus -4 mL/min/1.73 m? [-8.8 to 5.6] post-
TCZ; P =0.407) after TCZ.

In TG/DSA-, a protocol graft biopsy was performed at a
median of 10.8 mo (9.6-13.4) after TCZ initiation in 9 of 15
patients.

After TCZ treatment started at a median time of 2.9 mo
(1.1-5.9) after the baseline biopsy, g+ptc score (3 [1-4] ver-
sus 2 [0.25-4]; P=0.129) and C4d* (P =0.129) remained
unchanged in TG/DSA- with a combined increase in vascular
fibrointimal thickening (P = 0.014; Figure 1).

Additionally, TG/DSA- maintained the trajectory of a sig-
nificant eGFR reduction (from 40.7 mL/min/1.73 m? [27.0-
44.4] to 26.6 [13.9-37] with AeGFR -9.8 mL/min/1.73 m?
[-22.3 to -3.7] pre-TCZ versus =10 mL/min/1.73 m? [-25 to
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Baseline characteristics of the studied population

TG/DSA- (N = 15)

Recipient characteristics
Age at transplant, y, median (IQR) 43 (36.9-46.2)
Sex male, n (%) 10 (66.7)
Previous kidney transplantation, n (%) 2(11.8)
HCV positivity, n (%) 2(15.4)
ESRD cause
Glomerulonephritis, n (%) 5(33.3)
Genetic diseases, n (%) 16.7)
ADPKD/cystic nephropathy, n (%) 3(20)

Diabetes, n (%) 0(0)

Hypertensive nephropathy, n (%) 1(6.7)
Others, n (%) 2(13.3)
Unknown, n (%) 3(20)
Time between dialysis and transplant, y, median (IQR) 6.8 (0.9-11.5)

Donor characteristics

Age, y, median (IQR) 38.5 (21.25-65.25)

Deceased donor, n (%) 13(86.7)

Living donor, n (%) 2(13.3)

Cold ischemia time, h, median (IQR) 13.3(9.7-18)

Delayed graft function,? n (%) 4(26.7)
Immunology at the time of transplantation

HLA mismatches, median (IQR) 4 (3-5)

VPRA (%), median (IQR) 13 (0-41.75)
Functional data at discharge

sCr, mg/dL, median (IQR) 1.8(1.3-2.1)

eGFR, mL/min/1.73 m?, median (IQR) 41.4 (30.5-67)

Proteinuria, g/d, median (IQR) 0.5(0.3-1.0)

Time from transplantation to treatment, y, median (IQR) 6.0 (2.0-10.2)
Immunosuppressive therapy at the time of CAMR

diagnosis

Tacrolimus, n (%) 15 (100)

Mycophenolate mofetil/mycophenolic acid, n (%) 14 (93.3)

Steroids, n (%) 11(73.3)
Immunosuppressive therapy at the follow-up biopsy?

Tacrolimus, n (%) 15 (100)

Mycophenolate mofetil/mycophenolic acid, n (%) 15 (100)

Steroids, n (%) 12 (80)

“Antended as use of dialysis in the first week after kidney transplantation.

At 10 mo after TCZ for patients without a follow-up biopsy.

ADPKD, autosomal dominant polycystic kidney disease; cAMR, chronic antibody-mediated rejec-
tion; DSA, donor-specific antibody; ESRD, end-stage renal disease; HCV, hepatitis C virus; IQR,
interquartile range; sCr, serum creatinine; TCZ, tocilizumab; TG, transplant glomerulopathy; vVPRA,
virtual panel-reactive antibody.

+3.3] post-TCZ; P = 0.019; P = 0.999 for the slope analysis
of eGFR pre- and post-TCZ; Table 2; Figure 2).

We also analyzed the trajectory of eGFR at the last avail-
able follow-up; patients received TCZ for a median time of 24
mo (10.5-46.5), and many experienced periods of TCZ inter-
ruption primarily because of drug shortage during the first
wave of the COVID-19 pandemic (from March to October
2020). However, we noted that all patients have a progres-
sive eGFR reduction, also in the limited subjects with relative
eGFR stabilization at 12 mo and irrespective of TCZ mainte-
nance/interruption, with graft loss because of TG/DSA- in 6
of 15 KTRs at a median time after diagnosis of 20 mo (15.5—
22.5; Figure S1, SDC, http://links.lww.com/TXD/A653).

We previously documented a specific pattern (increased
endothelial transcript [ENDAT] expression plus upregulation
of tight junction protein-1, calcium/calmodulin-dependent
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Analysis of functional changes pre- and post-TCZ treatment

TG/DSA- (n = 15)

Pre-TCZ Post-TCZ? P
sCr, mg/dL, median (IQR) 1.8 (1.6-2.6) 2.4 (1.9-4.4) 0.011
eGFR, mL/min/1.73 m?, median (IQR) 40.7 (27.0-44.4) 26.6 (13.9-37.0) 0.019
Proteinuria, g/d, median (IQR) 1.65(0.8-2.4) 1.6 (1.2-3.6) 0.767

Bold values denote statistical significance at the P < 0.05 level.
“Data at 12 mo for sCr and eGFR, at 6 mo for proteinuria.

DSA, donor-specific antibody; eGFR, estimated glomerular filtration rate; IQR, interquartile range; sCr, serum creatinine; TCZ, tocilizumab; TG, transplant glomerulopathy. Bold values denote statistical

significance at the p<0.05 level.

serine protein kinase, and aldo-keto reductase family 1 mem-
ber C3 after TCZ treatment) associated with clinical eGFR
stabilization in TG/DSA*. Despite a similar upregulation in
ENDATs, the TG/DSA- demonstrated no significant gene
modifications in tight junction protein-1, calcium/calmodulin-
dependent serine protein kinase, and aldo-keto reductase fam-
ily 1 member C3 after TCZ treatment (Figure 3).

Documentation of Natural Killer-Cell Infiltration
in Kidney Biopsies in TG/DSA* and TG/DSA- With
Marked Persistence After TCZ Treatment in TG/DSA

Available slides of 12 patients (4 TG/DSA* with eGFR sta-
bilization and 8 TG/DSA-) were analyzed to estimate natural
killer (NK)-cell infiltration. NK cells with similar density were
documented with a prevalent periglomerular and interstitial
pattern in TG/DSA* and TG/DSA- (Figure S2, SDC, http:/
links.lww.com/TXD/A653).

However, after TCZ treatment (slides available for 3/4 TG/
DSA* and 4/8 TG/DSA-), as for MVI, the reduction in NK
cells was mainly noted in TG/DSA*, whereas TG/DSA- tends
to maintain or increase periglomerular/interstitial infiltrate
(Figures S3 and S4, SDC, http://links.lww.com/TXD/A653).

Adverse Events

During the extended follow-up, 2 patients (13.3%) experi-
enced bacterial infections (both in the urinary tract), promptly
resolved with medical therapy, and no cessation of TCZ ther-
apy was needed. One patient with a combined liver-kidney
transplant developed cholangitis needing surgical revision
and a temporary stop of TCZ. Four patients (26.7%) devel-
oped significant leukopenia, but the drug was temporarily
suspended only in 1 patient. One patient had asymptomatic
mild alterations in liver enzymes; TCZ was maintained, and
tests were repeated with no further deterioration. One patient
died of unspecified sepsis in another hospital 2 mo after TCZ
suspension; in 1 patient, the TCZ was precautionarily stopped
after evidence of severe diverticulosis in a routinary colonos-
copy but without any occurrence of diverticulitis or intestinal
perforation.

CONCLUSIONS

This study extended recent findings about differential pro-
files in cAMR with positive or negative DSA, suggesting a
possible differential response to anti-IL-6 drugs. In our expe-
rience, TG/DSA* effectively expresses clinical and histologi-
cal response to IL-6 blockade with histological amelioration
(reduction of MVI and C4d*) and favorable gene expression

pattern with upregulation of genes involved in podocyte and
tubular restoration. In contrast, TG/DSA maintains their neg-
ative eGFR slope despite TCZ treatment, with limited effect
on their histological picture and no modification of gene
expressions (apart from an increase in ENDATS).

TG determined a profound negative impact on allograft
survival'®; however, differences in disease phenotypes are
a matter of debate. Sablik et al'® showed similar outcomes
between cAMR with or without anti-HLA DSAs. Aubert et
al'® described different archetypes characterized by distinct
functional, immunologic, and histologic features with differ-
ent allograft survival profiles. A recent report by Senev et al’
performed an in-depth evaluation using high-resolution HLA
genotyping and sensitive Luminex technology. Although TG
had a detrimental effect, no difference was found between
the archetypes. However, DSA* patients express significantly
higher MVI and reduced allograft survival than DSA-. A
subsequent retrospective analysis of the same group showed
that patients with pretransplant HLA-DSA were more prone
to develop active AMR, TG, and cAMR. In contrast, DSA-
patients experienced reduced graft function only when evolv-
ing to TG."”

More recently, Halloran et al'® described molecular
profiles of DSA* and DSA- antibody-mediated lesions,
suggesting that despite DSA- having reduced C4d* and
inflammation, outcomes and pathogenetic transcripts define
common characteristics. As for all considerations in this
research area, these data generate active discussion and
opposite views. %2

Reported discrepancies may derive from different classifi-
cation systems, the sensibility of the immunological screening
platform, and the time/indication of graft biopsy (protocol/
for cause).

We performed our analysis in a real-life setting with for-
cause biopsies and a high-sensitivity Luminex platform: in our
experience, TG/DSA* and TG/DSA- expressed similar MVI
scores and ENDAT expression but with different peculiar pat-
terns previously described (low rate of C4d* at diagnosis and
a trend toward high proteinuria in TG/DSA-). More impor-
tantly, we suggest for the first time that the response to IL-6-
interfering treatment may diverge between DSA* and DSA~.

IL-6-mediated effects appear to be crucial for antibody-
mediated damage.?! Our case series and previous experiences
suggested a positive effect of IL-6 blockade in reducing MVI
and the MFI of immunodominant DSAs.*!?2 This positive
effect of IL-6 blockade could also involve regulatory T-cell
expansion,? as recently hypothesized in a pivotal trial where
TCZ was administered with donor bone marrow infusion to
induce living transplant tolerance.** The RCT of Doberer et
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FIGURE 1. Histological evaluation in the studied population. In 6-mo protocol biopsies, no microvascular inflammation or C4d reduction was
noted in TG/DSA* after TCZ. DSA, donor-specific antibody; TCZ, tocilizumab; TG, transplant glomerulopathy.
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start TCZ
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FIGURE 2. Renal function pre- and post-TCZ treatment. eGFR was evaluated 12 mo before and after TCZ treatment (CKD-EPI equation). TG/
DSA- maintain their decline in eGFR during TCZ therapy (P = 0.015 for eGFR —12 mo vs t0 with AeGFR —-9.8 mL/min/1.73 m? [IQR, -22.3 to
-3.7]; P =0.019 for eGFR t0 vs 12 mo with AeGFR —10mL/min/1.73 m? [IQR, -25 to 3.3]; P = 0.999 for the slope analysis of eGFR pre- and
post-TCZ). CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; DSA, donor-specific antibody; eGFR, estimated glomerular filtration

rate; TCZ, tocilizumab; TG, transplant glomerulopathy.

al'3 recently boosted the potential benefit of IL-6 inhibition in
TG: in this analysis, besides MFI reduction, the use of clazaki-
zumab (a direct IL-6 inhibitor) reduced histological inflam-
mation (negativization of molecular signs of AMR in 7/18
[38.9%], disappearance of C4d* in 5/18 [27.8%], and resolu-
tion of AMR activity scores in 4/18 [22.2%]). These results
were associated with a reduction in eGFR decline compared

with placebo, with subsequent normalization after convert-
ing the placebo group to clazakizumab,'s and no effect on
donor-derived cell-free DNA or CXCL10.>° At the same time,
2 patients withdrew because of diverticular disease complica-
tions, and serious infections occurred in § subjects, highlight-
ing the need for careful monitoring in patients treated with
IL-6/IL-6 receptor-interfering drugs.
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FIGURE 3. Gene expression analysis pre- and post-TCZ treatment. Relative quantification (2-AACt) of the expression of ENDAT genes and
3 mesangial and podocyte marker genes in healthy CTRs compared with patients before and after treatment with TCZ. The upper box and
whiskers plots show the distribution of all values from minimum to maximum and the mean for the group of analyzed ENDAT genes. The bar
graphs represent geometric mean+95% Cl. ENDATs were upregulated pre-TCZ vs CTR. TJP-1, AKR1C3, and CASK showed no significant
modification in TG/DSA-~. AKR1C3, aldo-keto reductase family 1 member C3; CASK, calcium/calmodulin-dependent serine protein kinase; Cl,
confidence interval; CTR, control; DSA, donor-specific antibody; ENDAT, endothelial transcript; TCZ, tocilizumab; TG, transplant glomerulopathy;

TJP-1, tight junction protein 1. *P < 0.05.

Massat et al*® showed instead a “standard” eGFR reduction
in a limited cohort of cAMR TCZ treated after the failure
of conventional therapies; however, the pre-TG trajectory of
eGFR was not available, and 3 of 9 patients were DSA~. Based
on these data, a multicenter international RCT to investigate
the safety and efficacy of IL-6 inhibition with clazakizumab
in AMR (IMAGINE trial, NCT0374491) is ongoing, and its
results are highly awaited.

Like Doberer et al,'’ we previously observed that the TG/
DSA* TCZ-treated group experienced histological improve-
ment with stabilization of kidney function and proteinuria.
In contrast, TG/DSA- patients seem to maintain their eGFR
decline without modifications in MVI scores and C4d".

Our results may corroborate the idea that distinct pheno-
types with different pathogeneses may occur in patients with
TG. Considering the ability of TCZ to reduce all antibodies,*?its
lack of efficacy in TG/DSA~ suggests the activation of antibody-
independent mechanisms to drive tissue injury and progres-
sion in these cases. Alternatively, other IL-6-independent
damage pathways may be involved, as some authors propose.
A role for NK cells has been suggested in both TG/DSA* and
TG/DSA- with potential non-DSA-mediated direct NK cell
activation through “missing self.”?” Recently, Cristoferi et
al?® showed that TG/DSA*/C4d* expressed a higher glomeru-
lar abundance of NK cells and macrophages transcripts with
increased expression of complement-related genes, whereas
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TG/DSA/C4d- with MVI mainly displayed T cells presence
and activation. Our limited analysis suggests persistence of
NK-cell infiltration in TG/DSA- and a little reduction in TG/
DSA* associated with the response on MVI; despite all these
studies needing further confirmation, it may indicate an effect
of TCZ on NK cells as previously shown in different con-
text?>*° confirming a prevalent role of NK cells in this subset.

The lack of detection of C4d deposition within biopsies
from the TG/DSA- group may further fuel the hypothesis of
non-antibody-mediated effector mechanisms in this rejection
profile.

We are aware that nonrandomization may limit the inter-
pretation of disease-modifying drug effects; however, consid-
ering the severity of TG in determining allograft failure and
the absence of effective drugs, since 2016, we have offered
TCZ treatment for every TG with histological signs of immu-
nological activation and without documented clinical con-
traindication. Despite the small number of analyzed patients,
which already affects all the studies for potential cAMR ther-
apies,'>?¢ our study results suggest the possible existence of
different TG phenotypes with distinct susceptibility to IL-6
blockade, hypothesizing the need for a careful selection of TG
patients before TCZ treatment and paving the way for future
research to confirm these data, investigate the cause of dif-
ferent susceptibilities to IL-6 blockade, and elaborate specific
therapeutic protocols for TG/DSA-.
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