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BA C K GR O UN D

A small clone, a nephrotoxic protein — and a 
treatment principle

• In monoclonal gammopathy of renal significance (MGRS) a small B-
cell or plasma-cell clone secretes an immunoglobulin that damages 
the kidney, while the clone itself does not meet criteria for treating 
a haematological neoplasm.

• The therapeutic principle is therefore clone-directed: remove the 
source of the paraprotein rather than suppress the immune 
response.

• 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.

The gap
Paraproteins are potent activators of the 
complement cascade, and complement-
mediated injury is itself a targetable 
mechanism.

Yet complement deposition on the renal biopsy 
is rarely reported as anything more than a 
descriptive finding.

Whether it carries prognostic — or predictive — 
information has not been examined 
systematically.



O BJ EC TI V ES

Aims

1
Morphological spectrum
Characterise all monoclonal immunoglobulin–associated renal lesions reported in a single 
archive over ten years.

2
Complement deposition
Measure how often C3 is deposited on immunofluorescence, and which histological and 
haematological findings it is associated with.

3
Clinical relevance
Test whether C3 status relates to the renal course of patients receiving clone-directed versus 
non-clone-directed therapy.



M A TER IA L  A N D M ET HO DS

Methods

• Retrospective single-centre study; Hacettepe University Faculty of Medicine, 2014–
2024.

• Adults (≥18 years) with a native kidney biopsy showing monoclonal immunoglobulin or 
paraprotein deposition, or biopsied under clinical suspicion of monoclonal 
gammopathy.

• All biopsies re-reviewed: H&E, PAS, PAMS, JMS, Masson trichrome, Congo red; 
immunohistochemistry for amyloid A, κ and λ; immunofluorescence for IgG, IgA, IgM, 
C3, C1q, κ and λ.

• Clinical, laboratory and follow-up data retrieved from the hospital record system.

• Ethics approval 2024/06-34.

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.

Mann–Whitney U, Kruskal–Wallis, Pearson χ² and Fisher exact tests. Treatment × C3 interaction assessed 
by the Breslow–Day test and a logistic model.



S TU DY  P O P U LA TI O N

Cohort and denominators

3447
native kidney biopsies
reported 2014–2024

104 / 102
biopsies / patients with 

monoclonal
immunoglobulin deposition  

(3.0%)

83
patients with haematological

data available

55
with BOTH a recorded treatment

AND a measurable renal 
outcome

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 this is 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.



M O RP HO LO G Y   ·   N  =  10 4 BI O P S I ES

The full described spectrum was represented
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Mixed = two or more paraprotein-related lesions in the same biopsy.



M O RP HO LO G Y

The described spectrum, in our own material

A

PGNMIg  ·  H&E

B

Membranous pattern  ·  H&E

C

AL amyloidosis  ·  H&E  ·  interstitial

D

Cast nephropathy  ·  H&E

E

Light chain proximal tubulopathy  ·  H&E

F

Crystal-storing histiocytosis  ·  trichrome



I M MU N O FL UO R ES C ENC E  ·   A NT I - C 3

What we called C3 positive and C3 negative

Kappa Lambda C3

C3 positive
PGNMIg positive · Kappa positive · Lambda positive · C3

C3 negative
Membranous 
pattern with 
monoclonal 

immunoglobulin 
deposits

negative · Kappa negative · Lambda negative · C3



I M MU N O FL UO R ES C ENC E  ·   N =  10 4 BI O P S I ES

Complement deposition is common — and 
pattern-specific

44.2%
of biopsies showed C3
deposition  (46 / 104)

• C1q accompanied C3 in 11 of those 
46 biopsies (23.9%). 

• In 45 of the 46, C3 came together 
with an immunoglobulin or a light 
chain. The one exception was the 
single C3 glomerulopathy case

C3 deposition by diagnostic pattern

PGNMIg 71.4%  (25/35)

MIDD 53.3%  (8/15)

Proximal tubulopathy 50.0%  (3/6)

Cast nephropathy 28.6%  (2/7)

Mixed patterns 20.0%  (3/15)

AL amyloidosis 16.0%  (4/25)

The single C3 glomerulopathy case is excluded from this panel.



C O RREL A TI O N S

C3 deposition is not random

Proliferative vs non-proliferative pattern

75.0%  21/28     vs     32.9%  25/76

p < 0.001

Immune-complex vs isolated light-chain deposits

67.3%     vs     24.6%
p < 0.001

κ-restricted vs λ-restricted deposition

61.4%  27/44     vs     30.5%  18/59

p = 0.004

Not meeting neoplasia criteria (MGRS) vs meeting them

61.1%  22/36     vs     31.9%  15/47

p = 0.008

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

And it is more common in MGRS than in overt neoplasia



P RI N CI P A L  F I NDI N G  ·   N  =  55  P A TI EN TS

Renal course by treatment, stratified by C3 
status

Non-clone-directed
therapy

Clone-directed
therapy

Within-stratum
comparison

C3 negative  (n = 26) 5 / 6   progressed
83.3%

4 / 20   progressed
20.0% p = 0.010

C3 positive  (n = 29) 1 / 10   progressed
10.0%

4 / 19   progressed
21.1% p = 0.633

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

Formal test of interaction

Treatment × 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.



REA D I NG  TH E F I N DI NG  C O RRE CT LY

Where the interaction actually comes from

83.3%
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Non-clone-directed therapy Clone-directed therapy

C3 negative C3 positive

Progression rate (%)

Under clone-directed therapy

20.0%  vs  21.1%
Identical outcome, whatever the C3 status  (p = 
1.00)

Under non-clone-directed therapy

83.3%  vs  10.0%
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.



WH AT  T HI S  S ER I ES  C A NN O T S HO W

Limitations

1 The finding rests on six patients Only six C3-negative patients did not receive clone-directed therapy. This is why the 
confidence interval is so wide.

2 Treatment was not randomised 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.

3 C3 goes together with the pattern C3 was present in 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.

4 The endpoint 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.

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

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



S U MM A RY

Conclusions

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

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

3 The C3-negative patients who did not receive clone-directed therapy had by far the highest progression rate. C3 
status may therefore help identify who most needs clone-directed treatment.

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