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Background & Objectives: Acute and chronic rejection
remain major causes of renal allograft loss despite advances
in immunosuppression. Perforin (PRF) and Granzyme B
(GrB), key mediators of cytotoxic effector cell function,
have been implicated in allograft injury; however, their
compartment-specific expression patterns in renal allograft
biopsies are not well defined. We aimed to investigate the
immunohistochemical expression of PRF and GrB across
renal tissue compartments and their relationship with
rejection categories, chronic parenchymal injury and graft
prognosis.

Methods: Fifty-two indication biopsies from 36 adult renal
allograft recipients were retrospectively evaluated. Banff
elementary lesions were scored and biopsies were catego-
rised according to updated Banff 2024 criteria. CD8, PRF
and GrB immunostains were assessed separately in glomer-
ular (g-score), tubular (t-score), interstitial (i-score) and vas-
cular (v-score) compartments. Scores were compared with
Banff lesion scores, diagnostic groups and clinical follow-
up parameters, including graft survival. Mann—Whitney U,
Fisher's exact test, Kaplan—Meier analyses were applied.

Results: PRF showed an acute rejection-associated pat-
tern: PRF g-score (p=0.038) and i-score (p=0.021) were
significantly higher in acute rejection than in biopsies
without rejection, whereas no GrB score was associated
with acute rejection. In contrast, GrB showed a chronic
injury-associated pattern: GrB v-score was associated with
severe interstitial inflammation (p=0,025), tubular atrophy
(p=0.036), interstitial fibrosis (p=0.007), i-IFTA (p=0.029)
and total inflammation (p=0.031), and was higher in chronic
than acute rejection (p=0.042). GrB v-score also correlated
with elevated serum creatinine at biopsy (p=0.020). Higher
interstitial GrB was associated with longer graft survival
(p=0.018). In the antibody-mediated rejection subgroup,
PRF g-score distinguished active from suspicious AMR
(p=0.020).

Conclusion: PRF and GrB display distinct compartment-
specific expression profiles in renal allograft biopsies. PRF
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is associated with acute rejection, whereas GrB is linked to
chronic parenchymal injury and graft dysfunction. Com-
partment-based immunohistochemical profiling of these
cytotoxic effector molecules may complement routine
Banff-based evaluation in renal allograft pathology.
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Clinicopathological correlation and the role of comple-
ment C3 deposition in renal diseases associated with
monoclonal immunoglobulin
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Pathology, Ankara, Turkey

Background & Objectives: Renal diseases associated with
monoclonal immunoglobulin/paraprotein deposition are
heterogeneous, and diagnostic classification and treatment
decisions—particularly within the MGRS spectrum—can
be challenging. This study aimed to characterize the mor-
phologic spectrum of monoclonal gammopathy—associated
renal lesions and evaluate the impact of complement C3
deposition on clinical course and treatment response.

Methods: We retrospectively reviewed 104 kidney biopsies
from 102 patients (2014-2024). Histology, histochemistry,
and immunofluorescence (IgG/IgA/IgM, C3, Clq, kappa/
lambda) were re-evaluated. Clinical data and treatment
protocols (clone-directed vs. classical immunosuppression)
were retrieved from hospital records and analysed using
appropriate statistical tests.

Results: The most frequent diagnostic patterns were pro-
liferative glomerulonephritis with monoclonal Ig deposits
(PGNMID; 33.7%) and light chain amyloidosis (24%).
Complement deposition was identified in 44.2% of biop-
sies, being most prevalent in PGNMID (71.4%) and mono-
clonal immunoglobulin deposition disease (MIDD; 53.3%).
We observed a significant interaction between C3 status and
treatment response: in C3-negative cases, clone-directed
therapy was significantly more effective in slowing renal
functional decline compared to classical immunosuppres-
sive/immunomodulatory therapy (p=0.018). Conversely,
no significant difference in renal progression was found
between treatment groups in C3-positive cases (p=0.582).

Conclusion: Complement C3 deposition is a frequent find-
ing in monoclonal gammopathy—associated renal diseases
and is strongly associated with specific patterns like PGN-
MID and MIDD. Our findings suggest that C3 status in renal
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biopsies may serve as a crucial biomarker to individualize
treatment strategies, as the benefit of clone-directed therapy
was primarily evident in patients without C3 deposition.
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Background & Objectives: Olaparib was approved in Swe-
den during 2022 for treatment of mCRPC with inactivating
somatic or germline alterations in BRCA1/2. However, no
routine diagnostic assay was available that could detect the
full spectrum of somatic BRCA1/2 inactivation. ProBio is
a randomized clinical trial using panel-based ctDNA test-
ing. The ProBio assay was implemented in routine diag-
nostics at Karolinska Hospital to enable identification of
BRCA-altered patients eligible for olaparib. To improve
cost-efficiency, a project was launched with the objective to
optimize the testing procedure.

Methods: Targeted analysis of cell-free DNA and archival
tumour tissue was used to identify BRCA carriers. ctDNA
testing is performed first; if ctDNA fraction is low and no
BRCA variant is detected, reflex tissue testing is performed
to avoid false-negative results. A prediction model was
developed to estimate ctDNA fraction pre-analysis and
guide optimal sample selection. The model predicts whether
a sample has >0.08 ctDNA fraction, enabling detection of
all relevant variant types, including homozygous loss, struc-
tural rearrangements, and point mutations.

Results: At 722 tested patients and by excluding technical
failures and ctDNA-negative samples, 6% harbour somatic
inactivating BRCA1/2 alterations and 1.5% carry patho-
genic germline variants. Clinical data is currently being col-
lected to assess the benefit of PARP treatment in clinical
routine. However, more than 40% of cases require retesting
due to low ctDNA fraction. Clinicopathological parameters
(metastatic burden, grade, stage) and blood biomarkers
(LDH, PSA) were used to train the ctDNA-fraction pre-
dictor. The prototype achieves an AUC of 0.806 at the 8%

threshold, reducing the ctDNA-negative rate to 7.5% and
retesting to 28%, compared with 24% and 47% without
prediction. Planned prospective evaluation will include 300
paired ctDNA and tissue analyses to assess predictor perfor-
mance and cost-effectiveness of BRCA screening.

Conclusion: Routine implementation of ctDNA- and tis-
sue-based testing is feasible and enables identification of
men likely to benefit from PARP inhibition.
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Transcription factor GATAG6, the main inducer of hypo-
blast specification, is an excellent marker of yolk sac
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Indiana University School of Medicine, Pathology and
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Background & Objectives: GATAG6 is the mainstay gene for
hypoblast specification during early embryogenesis, with
knock-out mice showing a lethal phenotype after implan-
tation. This transcription factor inhibits pluripotency by
downregulating NANOG and SOX2 and plays an important
role in the development of endodermal glands, the yolk sac,
and extraembryonic mesenchyme. Yolk sac tumour (YST)
shows a morphologic spectrum that recapitulates endoderm
and extraembryonic mesenchyme-derived tissues. There-
fore, we hypothesized that GATA6 may represent a useful
marker for this tumour type, including phenotypes [such as
sarcomatoid YST (SYST)] that lose expression of “conven-
tional” YST markers.

Methods: Tumours with embryonal carcinoma (EC) and/
or YST were identified; EC was included for comparison,
since it represents a pluripotent phenotype expected to lack
GATA6 expression. Immunohistochemistry for GATA6
was performed on all tumours. FOXA2 (YST marker) and/
or OCT4 (EC marker) were performed in a subset. GATA6
expression was defined as focal (<10%), multifocal (10—
50%), or diffuse (>50%).

Results: Overall, 62 YST and 29 EC components from 70
tumours were evaluated. These comprised 33 mixed germ
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BACKGROUND “E.uropean
A small clone, a nephrotoxic protein — and a i
treatment principle

¢ In monoclonal gammopathy of renal significance (MGRS) a small B-

cell or plasma-cell clone secretes an immunoglobulin that damages The gap

the kidney, while the clone itself does not meet criteria for treating Paraproteins are potent activators of the

a haematological neoplasm. complement cascade, and complement-
mediated injury is itself a targetable
mechanism.

e The therapeutic principle is therefore clone-directed: remove the

source of the paraprotein rather than suppress the immune Yet complement deposition on the renal biopsy
response is rarely reported as anything more than a

descriptive finding.

.. . . ) Whether it carries prognostic — or predictive —
e That principle depends on finding the clone — and in a substantial

minority it is not found: in our own series, 20 of the 74 patients
who underwent laboratory evaluation (27%) had no evidence of
monoclonal gammopathy outside the biopsy.

information has not been examined
systematically.

38th European Congress of Pathology
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OBJECTIVES

Aims

Morphological spectrum

G Characterise all monoclonal immunoglobulin—associated renal lesions reported in a single
archive over ten years.

a Complement deposition

Measure how often C3 is deposited on immunofluorescence, and which histological and
haematological findings it is associated with.

Clinical relevance

e Test whether C3 status relates to the renal course of patients receiving clone-directed versus
non-clone-directed therapy.

b

38th European Congress of Pathology
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MATERIAL AND METHODS

Methods

e Retrospective single-centre study; Hacettepe University Faculty of Medicine, 2014—
2024.

e Adults (218 years) with a native kidney biopsy showing monoclonal immunoglobulin or
paraprotein deposition, or biopsied under clinical suspicion of monoclonal

gammopathy.

e All biopsies re-reviewed: H&E, PAS, PAMS, JMS, Masson trichrome, Congo red;
immunohistochemistry for amyloid A, k and A; immunofluorescence for IgG, IgA, IgM,
C3, Clg,kand A.

e Clinical, laboratory and follow-up data retrieved from the hospital record system.
e Ethics approval 2024/06-34.

Mann-Whitney U, KruskalWallis, Pearson x? and Fisher exact tests. Treatment x C3 interaction assessed
by the Breslow—Day test and a logistic model.

38th European Congress of Pathology
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Definitions used throughout

Renal course

The percentage change in eGFR between the first and
the last available measurement. It is a percentage
change and is not normalised to follow-up time.

Progression
A fall in eGFR of more than 25%.

Clone-directed therapy

Bortezomib-based regimens targeting the plasma-cell
clone.

Non-clone-directed therapy

Calcineurin inhibitors, mycophenolate mofetil and
corticosteroids, in various combinations. These
patients were treated — not untreated.




STUDY POPULATION

Cohort and denominators
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3447 104 / 102 83 55

biopsies / patients with
monoclonal
immunoglobulin deposition

native kidney biopsies

. . . with BOTH a recorded treatment
patients with haematological
reported 2014-2024

) AND a measurable renal
data available PR
(3.0%)

Median age 56.5 years (range 18—77) - 59 men, 43 women - median follow-up 56 months (IQR 24—-89)

MGRS criteria were met by 36 of the 3447 native biopsies (1%), from 34 patients — haematological data were unavailable in 21 patients, so thisis a
minimum.

Every result in this talk carries its own denominator.
Morphology and immunofluorescence are reported on 104 biopsies;
haematological correlations on 83 patients;

the treatment analysis on the 55 patients for whom both treatment and follow-up data were retrievable — just over half the cohort.
This is the principal limitation of the study.

38th European Congress of Pathology
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MORPHOLOGY - N = 104 BIOPSIES

The full described spectrum was represented

PGNMIg

AL amyloidosis
MIDD

Mixed patterns
Cast nephropathy

Proximal tubulopathy

C3 glomerulopathy I 1

o

10 20 30 40

Mixed = two or more paraprotein-related lesions in the same biopsy.

38th European Congress of Pathology
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What we called C3 positive and C3 negative pathology

C3 positive

C3 negative

38th European Congress of Pathology
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IMMUNOFLUORESCENCE - N =104 BIOPSIES
Complement deposition is common — and
pattern-specific

C3 deposition by diagnostic pattern

0 PN S rL% (25735

44.2% g o

—— 53.9% (8/15)

Proximal tubulopathy D 50.0% (3/6)
Cast nephropathy _ 28.6% (2/7)

* Clgaccompanied C3in 11 of those

46 biopsies (23.9%). Mixed patterns - 20.0% (3/15)

of biopsies showed C3
deposition (46 / 104)

* In45 of the 46, C3 came together AL amyloidosis
with an immunoglobulin or a light
chain. The one exception was the
single C3 glomerulopathy case The single C3 glomerulopathy case is excluded from this panel.

16.0% (4/25)

38th European Congress of Pathology
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CORRELATIONS

C3 deposition is not random

Proliferative vs non-proliferative pattern Immune-complex vs isolated light-chain deposits
75.00/0 21/28 s 32.90/0 25/76 67.30/0 Vs 24‘.60/0
p < 0.001 p < 0.001
K-restricted vs A-restricted deposition Not meeting neoplasia criteria (MGRS) vs meeting them
61.4‘0/0 27/44  vs 30.50/0 18/59 61.10/0 22/36 s 31.90/0 15/47
p = 0.004 p =0.008

C3 is associated with proliferative, immune-complex and k-restricted disease.

And it is more common in MGRS than in overt neoplasia

38th European Congress of Pathology
12 - 16 September 2026, Stockholm, Sweden




PRINCIPAL FINDING - N = 55 PATIENTS
Renal course by treatment, stratified by C3
status

Non-clone-directed Clone-directed Within-stratum

therapy therapy comparison

C3 negative (n = 26) 5/6 8;;rc;§/ressed 4/20 2gr(c))sressed 0 =0.010
. 0 o (o]

C3 positive (n = 29) 1/10 18r(<))§ressed 4/19 2|:1)ri)§ressed 0 =0.633
. (o) . (o]

Progression = a fall in eGFR of more than 25%. Fisher exact test within each row.

Formal test of interaction

Treatment x C3 status

p=0.012

This tells us the two rows differ. It does not tell us
by how much — 55 patients, and the smallest
group is six.




READING THE FINDING CORRECTLY

Where the interaction actually comes from

B C3 negative M C3 positive

100%

83.3%

75%

50%

25%

0%
Non-clone-directed therapy

Progression rate (%)

20.0% 21.1%

Clone-directed therapy
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Under clone-directed therapy

20.0% vs 21.1%

Identical outcome, whatever the C3 status (p=
1.00)

Under non-clone-directed therapy

B
The entire interaction sits here — and rests on six

patients (p=0.008)

Clone-directed therapy gave the same renal course in both C3 groups. The difference comes from the C3-negative
patients who did not receive it. So C3 negativity looks less like a predictor of who responds to treatment, and more

like a marker of who does badly without it.

38th European Congress of Pathology
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WHAT THIS SERIES CANNOT SHOW

Limitations

n The finding rests on six patients
° Treatment was not randomised
C3 goes together with the pattern
The endpoint

Half the cohort

Single-centre retrospective archive series. Amyloid was typed by immunofluorescence and immunohistochemistry;, mass spectrometry was not available.

38th European Congress of Pathology

12 - 16 September 2026, Stockholm, Sweden
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Only six C3-negative patients did not receive clone-directed therapy. This is why the
confidence interval is so wide.

Doctors chose who was treated. Both untreated groups were MGRS patients who did not
meet haematological criteria, so the reason for not treating was similar. But other differences
between the groups are possible.

C3 was presentin 71% of PGNMIg and in 16% of AL amyloidosis. With 55 patients we cannot

tell whether the difference comes from C3 or from the pattern itself.

We used the percentage change between the first and the last eGFR. There was no fixed time
window, and we did not model dialysis or death.

We had outcome data for just over half the patients. All comparisons were exploratory, with
no correction for multiple testing.
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SUMMARY

Conclusions

C3 deposition is common in monoclonal gammopathy—associated renal disease — 44% of biopsies — and it is
not randomly distributed: it marks proliferative, immune-complex, k-restricted lesions, and is enriched in the
MGRS end of the spectrum.

Under clone-directed therapy the renal course was the same in C3-positive and C3-negative patients — about
20% progression in each.

status may therefore help identify who most needs clone-directed treatment.

This is a hypothesis-generating observation from 55 patients. It requires prospective confirmation before it can

e The C3-negative patients who did not receive clone-directed therapy had by far the highest progression rate. C3
u influence practice.

38th European Congress of Pathology
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