N

N

Lupus nephritis: Is it necessary to systematically repeat
kidney biopsy?
M. Bobot, N. Jourde-Chiche

» To cite this version:

M. Bobot, N. Jourde-Chiche. Lupus nephritis: Is it necessary to systematically repeat kidney biopsy?.
La Revue de Médecine Interne, 2023, 44 (1), pp.1-4. 10.1016/j.revimed.2022.11.002 . hal-04398257

HAL Id: hal-04398257
https://amu.hal.science/hal-04398257v1
Submitted on 8 Jan 2025

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial 4.0 International License


https://amu.hal.science/hal-04398257v1
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://hal.archives-ouvertes.fr

Version of Record: https://www.sciencedirect.com/science/article/pii/S0248866322011249
Manuscript_33091244135560¢34559582240eae058

Lupus nephritis: Is it necessary to systematically repeat kidney biopsy?
Néphropathie lupique : Faut-il systématiquement effectuer une biopsie rénale de controle ?
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Introduction

Lupus nephritis (LN) is a frequent complication of systemic lupus erythematosus (SLE) [1], with a
prevalence ranging from 29 to 82% of patients with SLE, depending on their ethnicity [2]. In SLE, LN is
associated with increased morbidity and mortality. A single flare of LN can lead to significant loss of
podocytes and nephrons, which can accelerate the aging-related nephron loss [3] and the onset of
chronic kidney disease (CKD). Approximately 10 to 20% of SLE patients with LN will develop end-
stage kidney disease (ESKD) after 10 years [4,5], with the worst risk for patients with diffuse
proliferative (class IV) LN (5).

In case of suspicion of LN (especially in the presence of persistent proteinuria = 0.5 g/24h or 0.5 g/g
of creatinine), a kidney biopsy (KB) is performed to confirm and grade the severity of kidney
involvement [1,6,7]. This will guide the therapeutic strategy [8,9]. After the treatment of a flare of
LN, indications and timing of repeat KB are debated.

According to the 2019 EULAR Guidelines, repeat KB can be considered in case of non-responsiveness
to immunosuppressive treatment, or in case of relapse [9]. The 2021 KDIGO recommendations also
state that the use of repeat biopsies may help managing the duration of immunosuppression [8].
Indeed, another potential interest of repeat KB is the assessment of pathological remission in
patients for whom immunosuppressive therapy weaning is being considered [10]. However, KB
remains an invasive procedure, with a prevalence of bleeding complications of 5% [11]. Therefore,
the benefits/risks balance of the indication of KB must be precisely evaluated, especially in patients
with impaired kidney function who display an increased bleeding risk [12]. In addition, patients’
willingness to undergo multiple KB can be a limiting factor.

We will describe here three situations: repeat KB for non-responsiveness to immunosuppressive
treatment, repeat KB for suspicion of relapse of LN, and repeat KB for the personalization of therapy.

Repeat kidney biopsy for lack of response to treatment (refractory LN)

After an induction therapy for LN, complete clinical response is defined in Europe as a proteinuria
below 0.5-0.7 g/day (or urinary protein/creatinine ratio (UPCR) below 0.5-0.7 g/g), associated with
normal or non-deteriorating kidney function (within 10% of baseline estimated glomerular filtration
rate (eGFR)) [9]. Partial response is defined as a reduction > 50% of UPCR (or non-nephrotic range
proteinuria in patients who were previously nephrotic), and normal or non-deteriorating eGFR. The
threshold of 0.7 g/day after 12 months of treatment has been shown to be predictive of long-term
kidney outcome in LN [13], and an important reduction of proteinuria is associated with better long-
term kidney outcome [14].

In case of lack of response to treatment, or insufficient response, repeat KB can distinguish persistent
active lesions from chronic damage which can also be responsible for persistent proteinuria or eGFR
impairment. On the one hand, the presence of persistent active lesions confirms refractory LN, and
can require immunosuppressive therapy intensification, provided that compliance to treatment has
been verified [8,9]. On the other hand, chronic damage can also be responsible for persistent
proteinuria, but therapy then relies on nephroprotective drugs.

The optimal timing for repeat KB in this case remains to be determined, and when LN should be
considered refractory is still a matter of debate [15]. The 2012 EULAR/ERA-EDTA guidelines defined
refractory LN as failure to improve within 3 to 4 months, absence of partial remission after 6 to 12
months, or absence of complete remission within 2 years [16]. The 2020 EULAR/ERA guidelines [9]



proposed that a 25% reduction in UPCR should be obtained after 3 months, followed by a 50%
reduction of UPCR after 6 months, and < 0.5-0.7 g/g after 12 months. So, the clinical definition of
refractory LN could be not to reach those targets. Yet, these recommendations also state that
proteinuria kinetics are important to define refractory LN, and that decreasing proteinuria (even if
targets are not met) could justify further waiting, especially in patients with nephrotic-range
proteinuria at baseline, provided that kidney function is stable.

Several studies found significant discordance between clinical remission and histological lesions on
KB. Zickert et al. found that 8 months after an induction immunosuppressive treatment, 48% of the
patients were non-responsive and 27% partially responsive, and that 61% of patients with partial
clinical response still displayed active lesions on repeat KB [17]. Whether treatment should be
intensified in patients who are in clinical remission but still display pathological active lesions is
unknown, and once again the evolution of lesions (improvement, stability or worsening) should
probably be considered.

Following a LN flare, class switch can occur in up to 40%-50% of patients, typically from non-
proliferative classes (class Il or V) to proliferative classes (class Ill or IV with active lesions) [18,19],
worsening the kidney prognosis and often requiring an increase in immunosuppressive therapy.
Repeat KB can also allow the detection of this class switch in patients who do not evolve as expected.

Repeat kidney biopsy for suspicion of LN relapse

LN relapse must be suspected in case of a reappearance of a UPCR > 0.5 g/g in a patient who had
reached complete remission, in case of an increase in UPCR in a patient with a chronic residual
proteinuria, and/or in case of declining kidney function. Identifying rapidly the onset of a LN is
essential to avoid the installation of irreversible kidney damage which can impact long-term kidney
prognosis.

KB remains a very important procedure to confirm a relapse of LN. Indeed, routine exams like serum
creatinine, proteinuria, or immunological markers are usually insufficient to distinguish between new
active lesions and the evolution of chronic damage related to LN itself or to vascular (smoking,
hypertension, anti-phospholipids...) or metabolic (diabetes, obesity) associated conditions. To date,
non-invasive biomarkers like urinary peptides [20] have been poorly correlated with the presence of
active lesions. Non-invasive biomarkers of lupus activity remain an important field of research.

Repeat biopsy can also highlight a differential diagnosis, which will change the treatment strategy.
Approximately 40% of patients with SLE display antiphospholipid antibodies (aPLs), but less than 40%
of them will display thrombotic events. Patients with SLE and antiphospholipid syndrome (APS) have
a worse long term kidney outcome compared with patients with SLE only [21]. 2019 EULAR
Guidelines suggest that all patients with SLE should be tested for aPLs, especially those with
suspected LN. APS must particularly be suspected when KB retrieves vascular lesions, especially
thrombotic microangiopathy (although non-pathognomonic). In case of APS-associated nephropathy,
antiplatelet agents or anticoagulants are recommended [9], as well as an early introduction of renin-
angiotensin system inhibitors [22]. More rarely, a drug-related acute kidney injury can clinically
mimic a LN relapse, related for instance to non-steroidal anti-inflammatory drugs, fluindione or
calcineurin inhibitors. Exceptionally, proteinuria can be related to a pseudo-Fabry disease related to
hydroxychloroquine toxicity (phospholipidosis of podocytes, with laminated “zebra body” inclusions
on electron microscopy), which can be reversed after hydroxychloroquine withdrawal [23].



Repeat kidney biopsy to adjust the treatment

Several teams have performed protocol repeat KB to adjust early the treatment of LN. Once again,
clinical phenotype was poorly related to histological findings. Low levels of proteinuria (0.2 to 0.5
g/g) can be associated with proliferative LN [24]. After 6 months of induction immunosuppressive
treatment, 39 to 62% of patients with complete clinical remission still had active lesions on repeat
biopsies [17,25]. Parodis et al. found that in patients with biopsy-proven active proliferative LN
undergoing per-protocol repeat biopsies, high National Institute of Health (NIH) Activity Index scores
on the repeat biopsy were associated with an increased probability and shorter time to kidney
relapse [26]. Tubulointerstitial inflammation, interstitial fibrosis/tubular atrophy and high NIH
Chronicity Index scores were associated with worse sustained kidney function [17,25,26]. Chronic
renal damage increased in the second biopsy even in patients with complete clinical response [25].

In patients with protocol KB performed during clinical remission, repeat KB could predict the risk of
LN flares. In a prospective study assessing the interest of protocol repeat biopsies, De Rosa et al.
found that LN flares occurred in 11/36 patients, of which 10 had residual histologic activity on the
second KB performed during remission, and all patients with an NIH activity index > 2 flared [27].

In membranous lupus nephritis, Zickert et al. found that resorption of deposits on protocol repeat KB
was associated with clinical response, especially in patients who received Rituximab [28].

Malvar et al. evaluated a KB-based strategy of maintenance immunosuppression in patients with
class llI-IV LN. Immunosuppressive treatment was withdrawn if no active lesions were found in KB or
continued if active lesions persisted. This strategy was safe, with no KB-related severe events, and
was associated with a low relapse rate (7/75 patients over 50 months) [29].

The WIN-Lupus trial was the first randomized controlled trial on maintenance immunosuppressive
therapy weaning after proliferative LN [10]. The non-inferiority of treatment discontinuation after 2-
3 years was not demonstrated, and patients from the discontinuation group were more likely to
present a severe flare of SLE (LN or extra-renal flare) during the 24-month follow-up. Higher baseline
UPCR was a risk factor for LN relapse in this study. Remission was assessed only clinically in patients
included in this cohort, and the interest of pathological assessment of remission, with a repeat KB to
allow immunosuppressive therapy progressive weaning, was suggested.

So far, no recommendation imposes to systematically repeat KB in patients with LN, but a strategy of
KB-based treatment adaptation could be an interesting option, especially in patients willing to
discontinue or modify their immunosuppressive regimen, for instance for a pregnancy, in patients
with side effects related to immunosuppressive therapy, difficult compliance, or atypical evolution.
However, patient’s choice and the risks of bleeding inherent to this invasive procedure need to be
considered.

Conclusion

Kidney biopsy remains the cornerstone of initial diagnosis and treatment guidance in lupus nephritis.
Kidney biopsy often needs be repeated in case of suspicion of refractory LN before increasing
treatment intensity. It is also very valuable in case of suspicion of LN relapse, especially to
differentiate active lesions from the progression of chronic damage or differential diagnoses.
Protocol repeat kidney biopsy, to adjust immunosuppressive therapy and possibly allow treatment
weaning, may also become more and more used in the coming years (Figure 1). The impact of such
strategy on long-term kidney outcomes still needs to be confirmed.
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Figure legend

Figure 1: Indications of repeat kidney biopsy in lupus Nephritis.
LN: Lupus Nepbhritis.

References

1.

Almaani S, Meara A, Rovin BH. Update on Lupus Nephritis. Clin J Am Soc Nephrol.
2017;12(5):825-35.

Bastian HM, Roseman JM, Mcgwin G, Alarcon GS, Friedman AW, Fessler BJ, et al. Systemic lupus
erythematosus in three ethnic groups. XIl. Risk factors for lupus nephritis after diagnosis. Lupus.
2002;11(3):152-60.

Anders HJ, Rovin B. A pathophysiology-based approach to the diagnosis and treatment of lupus
nephritis. Kidney Int. 2016;90(3):493-501.

Alarcén GS. Multiethnic lupus cohorts: What have they taught us? Reumatol Clinica. 2011;7(1):3—
6.

Tektonidou MG, Dasgupta A, Ward MM. Risk of End-Stage Renal Disease in Patients With Lupus
Nephritis, 1971-2015: A Systematic Review and Bayesian Meta-Analysis. Arthritis Rheumatol.
2016;68(6):1432—-41.

Weening JJ, D’agati VD, Schwartz MM, Seshan SV, Alpers CE, Appel GB, et al. The classification of
glomerulonephritis in systemic lupus erythematosus revisited. Kidney Int. 2004;65(2):521-30.

Bajema IM, Wilhelmus S, Alpers CE, Bruijn JA, Colvin RB, Cook HT, et al. Revision of the
International Society of Nephrology/Renal Pathology Society classification for lupus nephritis:
clarification of definitions, and modified National Institutes of Health activity and chronicity
indices. Kidney Int. 2018;93(4):789-96.



10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

Rovin BH, Adler SG, Barratt J, Bridoux F, Burdge KA, Chan TM, et al. Executive summary of the
KDIGO 2021 Guideline for the Management of Glomerular Diseases. Kidney Int.
2021;100(4):753-79.

Fanouriakis A, Kostopoulou M, Cheema K, Anders HJ, Aringer M, Bajema |, et al. 2019 Update of
the Joint European League Against Rheumatism and European Renal Association—European
Dialysis and Transplant Association (EULAR/ERA-EDTA) recommendations for the management
of lupus nephritis. Ann Rheum Dis. 2020;79(6):713-23.

Jourde-Chiche N, Costedoat-Chalumeau N, Baumstarck K, Loundou A, Bouillet L, Burtey S, et al.
Weaning of maintenance immunosuppressive therapy in lupus nephritis (WIN-Lupus): results of
a multicentre randomised controlled trial. Ann Rheum Dis. 2022;81(10):1420-7.

Halimi JM, Gatault P, Longuet H, Barbet C, Bisson A, Sautenet B, et al. Major Bleeding and Risk of
Death after Percutaneous Native Kidney Biopsies: A French Nationwide Cohort Study. Clin ] Am
Soc Nephrol. 2020;15(11):1587-94.

Xu DM, Chen M, Zhou F de, Zhao MH. Risk Factors for Severe Bleeding Complications in
Percutaneous Renal Biopsy. Am J Med Sci. 2017;353(3):230-5.

Tamirou F, Lauwerys BR, Dall’'Era M, Mackay M, Rovin B, Cervera R, et al. A proteinuria cut-off
level of 0.7 g/day after 12 months of treatment best predicts long-term renal outcome in lupus
nephritis: data from the MAINTAIN Nephritis Trial. Lupus Sci Med. 2015;2(1):e000123.

Tamirou F, D’Cruz D, Sangle S, Remy P, Vasconcelos C, Fiehn C, et al. Long-term follow-up of the
MAINTAIN Nephritis Trial, comparing azathioprine and mycophenolate mofetil as maintenance
therapy of lupus nephritis. Ann Rheum Dis. 2016;75(3):526-31.

Kronbichler A, Brezina B, Gauckler P, Quintana LF, Jayne DRW. Refractory lupus nephritis: When,
why and how to treat. Autoimmun Rev. 2019;18(5):510-8.

Bertsias GK, Tektonidou M, Amoura Z, Aringer M, Bajema |, Berden JHM, et al. Joint European
League Against Rheumatism and European Renal Association-European Dialysis and Transplant
Association (EULAR/ERA-EDTA) recommendations for the management of adult and paediatric
lupus nephritis. Ann Rheum Dis. 2012;71(11):1771-82.

Zickert A, Sundelin B, Svenungsson E, Gunnarsson I. Role of early repeated renal biopsies in lupus
nephritis. Lupus Sci Med. 2014;1(1):e000018.

Narvaez J, Ricse M, Goma M, Mitjavila F, Fulladosa X, Capdevila O, et al. The value of repeat
biopsy in lupus nephritis flares. Medicine (Baltimore). 2017;96(24):e7099.

Pagni F, Galimberti S, Goffredo P, Basciu M, Malachina S, Pilla D, et al. The value of repeat biopsy
in the management of lupus nephritis: an international multicentre study in a large cohort of
patients. Nephrol Dial Transplant. 2013;28(12):3014-23.

Tailliar M, Schanstra JP, Dierckx T, Breuil B, Hanouna G, Charles N, et al. Urinary Peptides as
Potential Non-Invasive Biomarkers for Lupus Nephritis: Results of the Peptidu-LUP Study. J Clin
Med. 2021;10(8):1690.

Pons-Estel GJ, Andreoli L, Scanzi F, Cervera R, Tincani A. The antiphospholipid syndrome in
patients with systemic lupus erythematosus. J Autoimmun. 2017;76:10-20.



22.

23.

24,

25.

26.

27.

28.

29.

Yue C, Li G, Wen Y, Li X, Gao R. Early Renin-angiotensin System Blockade Improved Short-term
and Longterm Renal Outcomes in Systemic Lupus Erythematosus Patients with Antiphospholipid-
associated Nephropathy. J Rheumatol. 2018;45(5):655-62.

Sperati CJ, Rosenberg AZ. Hydroxychloroquine-induced mimic of renal Fabry disease. Kidney Int.
2018;94(3):634.

De Rosa M, Rocha AS, De Rosa G, Dubinsky D, Almaani SJ, Rovin BH. Low-Grade Proteinuria Does
Not Exclude Significant Kidney Injury in Lupus Nephritis. Kidney Int Rep. 2020;5(7):1066-8.

Malvar A, Pirruccio P, Alberton V, Lococo B, Recalde C, Fazini B, et al. Histologic versus clinical
remission in proliferative lupus nephritis. Nephrol Dial Transplant. 2017;32(8):1338—44.

Parodis I, Adamichou C, Aydin S, Gomez A, Demoulin N, Weinmann-Menke J, et al. Per-protocol
repeat kidney biopsy portends relapse and long-term outcome in incident cases of proliferative
lupus nephritis. Rheumatol Oxf Engl. 2020;59(11):3424-34.

De Rosa M, Azzato F, Toblli JE, De Rosa G, Fuentes F, Nagaraja HN, et al. A prospective
observational cohort study highlights kidney biopsy findings of lupus nephritis patients in
remission who flare following withdrawal of maintenance therapy. Kidney Int. 2018;94(4):788—
94,

Zickert A, Lannfelt K, Schmidt Mende J, Sundelin B, Gunnarsson |. Resorption of immune deposits
in membranous lupus nephritis following rituximab vs conventional immunosuppressive
treatment. Rheumatol Oxf Engl. 2021;60(7):3443-50.

Malvar A, Alberton V, Lococo B, Ferrari M, Delgado P, Nagaraja HN, et al. Kidney biopsy-based
management of maintenance immunosuppression is safe and may ameliorate flare rate in lupus
nephritis. Kidney Int. 2020;97(1):156—-62.



Lupus Nephritis :
» Repeat kidney biopsy ?

Refractory LN Suspicion of LN Protocol Biopsy to
Relapse adjust the treatment





