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Kidney involvement in patients with lupus highly increases morbidity and mortality. In recent years, several
reports have emphasized the dissociation between clinical and histological findings and highlighted the
role of kidney biopsy as an instrument for diagnosis and follow-up of lupus nephritis. The kidney biopsy at
initial diagnosis allows an early diagnosis, assessment of activity and chronicity, and detection of
nonimmune complex nephritis. A kidney biopsy repeated months after treatment aids in the detection of
persistent histological inflammation, which has been linked to the occurrence of future kidney relapses. A
kidney biopsy at a relapse detects histological changes including chronic scarring. Finally, a kidney biopsy
in patients with a clinical response undergoing maintenance immunosuppression may aid therapy tapering
and/or suspension. The evidence supporting the use of a kidney biopsy in different scenarios across the
course of lupus nephritis is heterogeneous, with most reports assessing the value for the diagnosis of a
first or relapsing flare. In contrast, less evidence suggests additional therapeutic-modifying information
derived from repeat posttreatment biopsies and biopsies to evaluate treatment tapering or suspension. In
this clinical case-based review, we examine the role of kidney biopsy as a tool to improve clinical out-
comes of patients with lupus nephritis.
© 2023 The Authors. Published by Elsevier Inc. on behalf of the National Kidney Foundation, Inc. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
ystemic lupus erythematosus (SLE) is a chronic in- In this evidence-based review, we will discuss the utility
Sflammatory disease that affects the kidneys in 30%-60%
of patients. Lupus nephritis (LN) can occur at any point
during a patient’s life, though it more commonly occurs
during the early phase of SLE and tends to have a more
aggressive phenotype in men with SLE than in women.1

Kidney involvement in SLE is associated with increased
morbidity and mortality, with adjusted mortality rates from
6-26 times higher in patients with LN or kidney failure,
respectively.2 The disease prognosis varies according to
several parameters, such as age, sex, race, and ethnicity. As
such, Black and Hispanic patients are more likely to progress
to kidney failure compared to White patients.3 Despite
recent advances in drug development, the progression rates
of LN have not been substantially modified.4 The advent of
new treatment options in LN warrants better use of current
diagnostic and follow-up tools.

The kidney biopsy remains the gold standard for
diagnosing and evaluating both LN inflammatory activity
and chronic damage and aids in determining the un-
derlying pathology and individualized treatment
approach.5 The LN histological classification has under-
gone modifications to be more functional and as
evidence-based as possible. However, there is still room
for improvement as new evidence emerges.6 Besides a
role in evaluating kidney disease at the initial phase,
during follow-up, a kidney biopsy can be used to assess
response to therapy, differentiate proteinuria from
inflammation or chronic damage, monitor drug tapering
and suspension, and potentially provide insight into LN
pathophysiology (Fig 1). The evidence supporting the
use of a kidney biopsy in diverse stages of LN is varied
with many gaps of knowledge yet to be filled.
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of a kidney biopsy for various clinical scenarios across the
clinical course of LN. We present a clinical case vignette
with complete follow-up, emphasizing the potential utility
of the kidney biopsy at each stage of the disease.
SEARCH STRATEGY

We performed an electronic search of PubMed, Scopus, and
EMBASE for publications between 2000 and 2022, in En-
glish or Spanish language, using the following MeSH terms
or their combinations: “renal biopsy,” “kidney biopsy,”
“lupus nephritis,” “systemic lupus erythematosus,”
“glomerular disease”. The articles were segregated into
those evaluating the kidney biopsy for diagnosis, assessment
of response to therapy, kidney flares, or immunosuppres-
sion tapering and/or suspension. The review is structured in
4 sections, covering current evidence and evidence gaps for
the utility of the kidney biopsy in each of these scenarios.
THE ROLE OF KIDNEY BIOPSY AT INITIAL

PRESENTATION

Clinical Vignette

A 20-year-old Hispanic woman presents for evaluation of
new findings of proteinuria and microscopic hematuria noted
on routine urinalysis. She was diagnosed with SLE one year
previous, with a history of serositis and musculoskeletal
involvement. The current treatment regimen includes pred-
nisone 5 mg daily and hydroxychloroquine 300 mg daily.
Her family history is significant for type 2 diabetes. Physical
examination is remarkable for a body mass index of
28 kg/m2, blood pressure of 148/92 mm Hg, and mild
1
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Figure 1. Utility of kidney biopsy in the management of patients with lupus nephritis throughout different clinical scenarios. Abbre-
viations: ISN/RPS, International Society of Nephrology/Renal Pathology Society; LN, lupus nephritis.
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bilateral peripheral edema. Laboratory investigations demon-
strated serum creatinine 0.7 mg/dL, urine protein-creatinine
ratio (UPCR) from a 24-hour urine collection of
2,100 mg/g, urinalysis with 8-10 red blood cells (RBC)/hpf,
and 10 white blood cells (WBC)/hpf, low C3 and C4, and
high anti-dsDNA antibodies. Urine culture did not show any
growth. The kidney ultrasound is unremarkable. Would you
perform a kidney biopsy?

Kidney Biopsy for Diagnosis of Lupus Nephritis

The initial kidney biopsy may be used to diagnose and
classify LN. It also evaluates the degree of active inflam-
mation and chronic kidney damage, which may allow an
individualized therapeutic plan and have prognostic im-
plications. There is a broad spectrum of histologic patterns
of kidney involvement in LN.7 The most common
glomerular pathology in LN is secondary to immune
complex deposition. The location of the immune deposits
and the percentage of affected glomeruli define the Inter-
national Society of Nephrology/Renal Pathology Society
(ISN/RPS) classification.8 Furthermore, other nonimmune
complex-dependent pathologies (eg, lupus podocytop-
athy, collapsing nephropathy, thrombotic micro-
angiopathy, interstitial nephritis) may occur and are not
included in the ISN/RPS classification (Table 1).9-12

Correlation Between Clinical and Histological

Findings

The clinical presentation of LN is highly heterogeneous,
ranging from asymptomatic deposition of immune com-
plexes (“silent LN”) to a rapidly progressive nephritic
2

syndrome.13 Traditionally, specific clinical presentations
have been associated with certain histological kidney
findings. Nevertheless, several reports have demonstrated
the agreement between clinical presentation and histo-
pathologic findings in the kidney biopsy is moderate to
poor.14-16 Hence, patients with low proteinuria and
inactive urinary sediment may present with class III, IV, or
V LN in kidney biopsy.17 Moreover, nephrotic syndrome,
which is usually thought to predict an underlying class V
LN in the kidney biopsy, is more frequently found in class
IV LN.15

Contrarily, and although not formally studied, the
nonimmune complex-mediated kidney involvement
may be associated with a more predictable clinical
presentation. For example, lupus podocytopathy usually
manifests as nephrotic syndrome, while collapsing
glomerulopathy and thrombotic microangiopathy
commonly present with severe hypertension and
impaired kidney function.18-20 However, due to the
low incidence of these lesions, the differentiation from
immune complex-mediated LN often requires a kidney
biopsy.

Clinical Implications of the Activity and Chronicity

Description

The categorization of a kidney biopsy into an ISN/RPS LN
class does not necessarily indicate if there is underlying
inflammation (“activity”) or exclusively scarring from
previous nephritis (“chronicity”). Hence, the 2003 ISN/
RPS LN classification added an “A,” “A/C,” or “C” to class
III or IV LN to assess for active, active and chronic, or
Kidney Med Vol 6 | Iss 2 | February 2024 | 100772



Table 1. Current Suggestions for Lupus Nephritis Classification and Reporting

Histological lupus nephritis classes definitions
Class I Minimal mesangial lupus nephritis
Class II Mesangial proliferative lupus nephritis
Class III Focal lupus nephritis
Class IV Diffuse lupus nephritis
Class V Membranous lupus nephritis
Class VI Advanced sclerosing lupus nephritis
Activity and chronicity scoring system
Modified NIH activity index (0-24 points) Summarizes the findings of active lesions:

• endocapillary hypercellularity
• neutrophil infiltration/karyorrhexys
• fibrinoid necrosis
• hyaline deposits
• cellular/fibrocellular crescents
• interstitial inflammation

Modified NIH chronicity index (0-12 points) Summarizes the findings of chronic lesions:
• global and segmental sclerosis
• fibrous crescents
• tubular atrophy
• interstitial fibrosis

Additional features to be included in the report
Atypical morphological patterns Collapsing lupus glomerulopathy
Tubulointerstitial lesions Description of lesions different than those specified in the

scoring system
Vascular lesions Including arterial or arteriolar sclerosis, lupus vasculopathy,

thrombotic microangiopathy, and vasculitis
Electron microscopy findings Lupus podocytopathy, antimalarial podocyte toxicity,

tubuloreticular inclusions
Previously used features with questionable usefulness
Specification of “A,” “A/C,” “C” The scoring system specified above provides more information

than the terms “A” (active), “A/C” (active/chronic), and “C”
(chronic)

Terms “S” and “G” The clinical importance of distinguishing between “S”
(segmental) and “G” (global) has been questioned

Abbreviation: NIH, National Institutes of Health.
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chronic disease, respectively.7 The most recent revision of
the ISN/RPS LN classification and clinical practice guidelines
suggests a detailed description of each activity and chronicity
item in the kidney biopsy reports, which may be integrated
into the activity and chronicity indices (Table 1).6,21 The
Table 2. Pros and Cons of a Diagnostic Kidney Biopsy in Patient

Pros
• Standard of care for diagnosis of LN
• Nonimmune-complex glomerulonephritis oc-
curs in 5% of SLE patients, such as focal
segmental glomerulosclerosis, minimal
change disease,37 and IgM nephropathy,38,39
TMA40-42 and lupus podocytopathy,43 24% and
1.3% of LN patients, respectively

• Detection of the degree of inflammation (ac-
tivity) and kidney damage (chronicity) is diffi-
cult to estimate based on clinical information

• Considerable discordance between clinical
and histological disease (silent LN)
Abbreviations: LN, lupus nephritis; SLE, systemic lupus erythematous; TMA, thromb
aThis nontraditional approach is mainly a response to the overwhelming acceptance o
III, IV, and V), theoretically eliminating the need to differentiate between classes be
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activity and chronicity indices may be more important for
decision making in the case of class III/IV LN. The chronicity
index in the initial biopsy at presentation has been associated
with response to therapy22 and long-term kidney prognosis
in several studies.23-25 Nonetheless, as mentioned below, the
s With Lupus Nephritis

Cons
• In patients with new SLE diagnosis requiring
immunosuppression, with classic LN features,
there is a low probability for a kidney biopsy to
modify treatment decisions

• At present, all LN classes can be adequately
treated with glucocorticoids and mycophe-
nolate mofetila

• Diagnostic biopsy does not predict short- or
long-term kidney outcomes in LN

• Kidney biopsy is still only analyzed histologi-
cally, without molecular diagnostics to
personalize therapy

otic microangiopathic.
f mycophenolate mofetil as first-line therapy for all the severe forms of LN (classes
fore starting therapy.44,45
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prognostic yield of these indices for long-term clinical out-
comes is better when evaluated in a repeat kidney biopsy
performed after treatment.

Lupus Nephritis With Low Proteinuria

Current guidelines have a proteinuria-centric focus and
suggest consideration of a kidney biopsy for patients with
persistent UPCR above 500 mg/g, with or without urinary
sediment positive for dysmorphic RBCs, RBC or WBC
casts.21 Applying this approach to an individual level may
lead to a missed opportunity for early recognition of LN in
some patients. A significant inflammatory disease may be
observed in patients with proteinuria below this threshold
and even in patients without any evidence of clinical
involvement.16,26-29 In most of these series, the additional
finding of low complement C3 and/or positive anti-
dsDNA antibodies was associated with a higher degree of
inflammatory activity in the kidney biopsy or a higher risk
of progressive disease.26-29

Conservative Approach of Treating Without an

Initial Kidney Biopsy

The rate of major complications of the kidney biopsy
procedure varies across centers but approximates 2%-
3%.30,31 Several reasonings have been provided to start
treatment without a kidney biopsy: (1) many cases of LN
that warrant aggressive therapy can be diagnosed clinically;
(2) the prognostic value of the initial kidney biopsy to
predict response to therapy and long-term outcomes is
limited; (3) there may be a lack of agreement in the
interpretation among community pathologists; and (4)
there is a risk for potential delays in therapy initiation.32-34

Therefore, some groups advocate for a conservative
approach that involves withholding kidney biopsy, and
early start of treatment, while reserving kidney biopsy for
patients with a lack of response to treatment. This con-
servative approach seems reasonable for patients at risk for
major complications of the kidney biopsy procedure
(thrombocytopenia, abnormal coagulation tests, small
kidneys), and for centers with low access to or with high
rates of complications of the kidney biopsy procedure.35 A
small study suggested that the long-term outcomes may
not differ with or without the use of a kidney biopsy in
patients with clinical data strongly suggesting active LN
who were not candidates for a kidney biopsy.36

In conclusion, the initial diagnosis of LN involves
several scenarios where the advantages and disadvantages
of performing a kidney biopsy must be weighed by the
health care team and thoroughly discussed with the patient
(Table 2). The decision must consider the individual risks
as well as the potential for the kidney biopsy to modify
diagnosis, prognosis, and treatment.37-45

Clinical Vignette Revisited

The case depicts a patient recently diagnosed with SLE and
hypertension, with clinical evidence of disease activity,
4

including low serum complement levels and an active
urinalysis suggestive of LN. The pretest probability of
finding an active immune complex-mediated LN war-
ranting intense immunosuppressive therapy is high.
Hence, from a diagnosis perspective, the utility of a kidney
biopsy may be questioned and may not substantially
modify the therapeutic decision of increasing immuno-
suppression. Nevertheless, determining the underlying
pathology and location of injury (glomerular, tubu-
lointerstitial, or vascular) and the degree of activity and
chronicity may aid in developing an individualized ther-
apeutic plan for the patient. Prompt diagnosis and initia-
tion of appropriate therapy have been associated with
improved clinical outcomes.
THE POST-THERAPY KIDNEY BIOPSY:

HISTOLOGICAL RESPONSE, THERAPY

ADJUSTMENT, AND PROGNOSIS

Clinical Vignette

The patient underwent a kidney biopsy, which showed
ISN/RPS class IV LN with an activity index of 10/24
(endocapillary hypercellularity, karyorrhexis, leukostasis,
and interstitial inflammation) and a chronicity index of 2/
12. She was started on methylprednisolone pulses followed
by oral prednisone 0.5 mg/kg tapered to 5 mg by week 12
and mycophenolate mofetil 2 g/day. By the 12th month of
therapy, she presented a partial response with serum
creatinine in 0.7 mg/dL and UPCR of 1,000 mg/g. Serum
complement C3 improved but remained in the low range,
whereas anti-dsDNA antibodies were still positive. Despite
the use of reduced-dose glucocorticoids, the patient
developed diabetes; thus, metformin and lifestyle recom-
mendations were added to therapy. Would a repeat biopsy
provide additional helpful information?

Initial Therapy Response

Response to therapy in LN is classified into complete or
partial. Complete remission, usually defined as a preserved
kidney function and proteinuria <500 mg/g, has been
associated with good long-term prognosis and less than 10%
of patients progressing to kidney failure.46 A more recent
definition (referred to as primary efficacy renal response in some
clinical trials47) includes a protein cutoff below 700 mg/g at
12 months after initiation of immunosuppressive therapy,
which has been associated with favorable kidney out-
comes.48-50 In contrast, patients with partial response, usu-
ally defined as stable kidney function and a 50% decrease in
proteinuria, still have a 50% probability of progressing to
kidney failure, either by an increased risk for renal relapses or
by persistent kidney inflammatory activity.46,51-53

Discordance Between Clinical and Histological

Remission

Studies of repeat kidney biopsies performed after the initial
therapy have demonstrated a discordance between clinical
Kidney Med Vol 6 | Iss 2 | February 2024 | 100772



Figure 2. Studies of repeat kidney biopsies in patients with complete (A) or partial (B) clinical response and observed percentages
of histological remission. Note. The arrow indicates the months from the initial biopsy when the repeat biopsy was performed in each
report. Each box shows the percentage and number of patients/totals that demonstrated histological remission defined as an activity
index of zero. *Histological response was defined as LN class I, II, III (C) or IV (C) in this study.
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and histological responses (Fig 2).54-61 In the studies by
Malvar et al54 and Zickert et al,55 where the histological
response was defined as an activity index of 0 points by 6
to 8 months after the commencement of the initial
immunosuppressive therapy, 18% (5/28) and 71% (12/
17) of patients with complete response still had histolog-
ical evidence of active kidney inflammation, respectively.
Histological evidence of ongoing active kidney inflam-
mation was observed in 20% (8/41) and 39% (7/18),
respectively, of patients with partial response.54,55 These
data raise the question of whether a repeat biopsy is
needed to define LN response because the current clinical
parameters used to monitor response, especially protein-
uria, do not necessarily reflect what is happening at a
histological level.

Time Course for Histological Remission

It is currently unknown how long it will take for the im-
mune complexes to be eliminated from the kidney tissue
with the resolution of these findings in the histopatho-
logical evaluation. A recent study suggests histologic le-
sions have different resolution times: crescents and
neutrophil infiltration resolve rapidly in months, while
endocapillary hypercellularity and hyaline deposits resolve
more gradually.56 Interstitial inflammation and immuno-
fluorescence for immunoglobulins and complement
frequently persist for several months.47,55 Few reports in
the literature involving inadvertent transplantation of lupus
kidneys to recipients without lupus showed that sub-
endothelial immune complexes progressively decreased in
Kidney Med Vol 6 | Iss 2 | February 2024 | 100772
intensity but were still detectable by light and immuno-
fluorescence microscopy 6-8 months after kidney trans-
plantation.62-65 Subendothelial immune complexes
disappeared from the kidney biopsies beyond 12 months.
Interestingly, subepithelial deposits lasted much longer
and were detectable by light microscopy and immuno-
fluorescence microscopy even 3-5 years after trans-
plantation.64,66-68 Electron microscopy may differentiate
“new” from “old” subepithelial immune complex deposits
in repeat kidney biopsies. New deposits are dense and
found in the subepithelial space, while progressively older
deposits migrate through the glomerular basement layers
to the subendothelial space.66

Therefore, current evidence suggests that a repeat kid-
ney biopsy performed to evaluate response to therapy may
be more useful beyond 12 months after the commence-
ment of the initial therapy. Furthermore, the “persistence”
of subepithelial deposits should be interpreted with
caution if the biopsy was not evaluated by electron mi-
croscopy to differentiate “new” versus “old” deposits.

Implications of Persistent Histologic Activity in

Kidney Biopsy

The persistence of histological inflammation in a repeated
posttreatment kidney biopsy has been associated with a
higher risk of relapses. In a study of protocol biopsies
performed after a median of 24 months from the LN flare
in incident LN patients, 24% of patients with low pro-
teinuria (below 1g/g) still had activity indices above 3
points (one with 14 points). A higher activity index in the
5



Table 3. Post-treatment Kidney Biopsies Performed in 20 Patients With Lupus Nephritis From a Mexican Cohort Due to Nonresponse to Therapy

Indication for
First Biopsy

ISN-RPS LN Class
Biopsy 1

Activity
Index

Chronicity
Index

Indication for
Second Biopsy

Time Interval
(months)

ISN-RPS LN Class
Biopsy 2

Activity
Index

Chronicity
Index

Immunosuppressive
Therapy Modification

Diagnosis IV-A + V 14 2 Nonresponder 6 IV-A 16 7 Intensification
Diagnosis IV-A 20 0 Nonresponder 10 VI 1 12 Decrease
Diagnosis IV-A + V 17 0 Nonresponder 6 IV-A/C + V 5 9 Intensification
Diagnosis IV-A + V 16 5 Nonresponder 9 IV-A/C + V 8 8 Intensification
Diagnosis IV-A/C + V 9 8 Nonresponder 7 IV-A/C + V 4 10 Decrease
Diagnosis IV-A/C 12 7 Nonresponder 7 IV-C 1 9 Decrease
Diagnosis IV-A + V 5 3 Nonresponder 7 IV-A/C + V 7 9 Intensification
Diagnosis III-A/C 3 6 Nonresponder 11 IV-C + V 2 9 Decrease
Diagnosis V 1 3 Nonresponder 8 III-C + V 1 3 Change to another agent
Diagnosis IV-A + V 12 6 Nonresponder 3 IV-C + V 3 10 Decrease
Diagnosis IV-A/C 7 4 Nonresponder 12 IV-C 1 10 Decrease
Diagnosis III-A + V 7 1 Nonresponder 12 IV-A/C + V 3 10 Intensification
Diagnosis IV-A/C + V 5 6 Nonresponder 8 IV-A/C + V 6 7 Intensification
Diagnosis IV-A/C + V 3 6 Nonresponder 16 IV-A/C + V 6 7 Intensification
Diagnosis IV-A + V 5 3 Nonresponder 6 IV-A + V 12 5 Intensification
Diagnosis IV-A/C + V 9 7 Nonresponder 6 IV-A/C + TMA 8 10 No change + total

anticoagulation
Diagnosis IV-A + V 15 5 Nonresponder 10 IV-A/C + V 5 10 Decrease
Diagnosis IV-A + V 3 3 Nonresponder 12 IV-C + V 1 6 Decrease
Diagnosis IV-A/C + V 3 8 Nonresponder 12 IV-C + V 1 6 Decrease
Diagnosis IV-A + V 14 3 Nonresponder 10 IV-C + V 1 10 Decrease
Notes: Intensification included increasing dose of glucocorticoids and other immunosuppressive agents such as mycophenolate mofetil, cyclophosphamide, calcineurin inhibitors, or B cell-directed therapies.
Abbreviations: ISN-RPS, International Society of Nephrology/Renal Pathology Society; LN, lupus nephritis; SLE, systemic lupus erythematosus.
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repeat kidney biopsy was associated with higher relapse
risk.69 This higher relapse risk associated with a persis-
tently elevated activity index has also been demonstrated in
patients beyond 12 months of clinical remission who had
kidney biopsies performed before therapy withdrawal (see
below).58

It is currently unknown if the intensification of immu-
nosuppression for patients with LN and persistent kidney
histological inflammation can modify long-term kidney
outcomes. The latter is being evaluated in the ReBIOLUP
study (Per-protocol kidney biopsy in incident cases of lupus nephritis,
NCT04449991). Alsuwaida et al70 investigated the utility of
a repeat kidney biopsy after 12 to 18 months of induction
therapy for the management of LN. They noted that after a
median of 8.7 years of follow-up, the relative risk for
doubling of serum creatinine was 1.68 (95% confidence
interval [CI], 1.3-2.2) for patients whose second kidney
biopsy had an activity index >2 points, and 1.4 (95% CI,
1.1-1.8) for those with activity index of 1 or 2 points. In
this study, 10-year kidney survival was 100% for those with
an activity index of 0 in the repeat biopsy, 80% for those
with an activity index of 1 or 2, and 44% for those with an
activity index >2. While more evidence is necessary, it
seems that persistent histological kidney disease activity in
LN may require modifications in immunosuppressive
therapy.

The repeat post-treatment kidney biopsy has a better
association with kidney function prognosis than the initial
biopsy in patients with LN.71-73 Persistent histologic evi-
dence of glomerular and interstitial inflammation, such as
glomerular capillary immune complexes and macrophages
in tubular lumens, after completing induction therapy has
been associated with a higher risk of doubling serum
creatinine.71,74

Post-treatment Kidney Biopsy for Nonresponse

Kidney scarring occurs early in LN if therapy is not
promptly initiated. Current guidelines suggest performing
a kidney biopsy as part of the evaluation of nonresponse to
therapy in patients with LN.21 However, kidney biopsies in
this context have rarely been reported in previous studies.
We assessed a series of 20 biopsies performed for no
response (Table 3, personal communication). All 20 pa-
tients had a first kidney biopsy performed for diagnosis,
showing a proliferative LN in 19 (95%) with a median
activity and chronicity indices of 8 points (interquartile
range [IQR], 4-14) and 4 points (IQR, 3-6), respectively.
After a median 9 months (IQR, 6-12), a second biopsy was
performed for no response. In 9 (45%) patients, the repeat
biopsy showed an exclusively chronic disease, and
immunosuppression was decreased in 10 (50%) cases. An
extreme case showed progression from a chronicity index
of 0 points to a class VI LN within 10 months.

Therefore, in patients with LN without the expected
response to therapy, a kidney biopsy may be performed to
evaluate the degree of chronic kidney damage, which may
influence therapeutic decisions.
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Clinical Vignette Revisited

As the case initial diagnostic biopsy demonstrated an active
LN with minimal kidney scarring, the aim was to obtain a
complete response with immunosuppressive treatment. As
described, many patients with LN and a partial response
may have underlying active inflammation on histological
examination, predisposing them to relapse and/or pro-
gressive kidney disease. Therefore, a kidney biopsy would
provide valuable information for the management and
prognosis of this patient. Once risks and benefits were
discussed with the patient, a repeat kidney biopsy was
performed after 12 months of treatment. The histological
examination revealed an active and chronic class IV LN
with an activity index of 4 points and a chronicity index of
4 points. Tacrolimus was added to mycophenolate mofetil,
and prednisone was suspended. Over the next 12 months,
UPCR decreased to 250 mg/g with a preserved kidney
function.
THE ROLE OF KIDNEY BIOPSY DURING LUPUS

NEPHRITIS FLARES: CLASS TRANSITION AND

THERAPY ADJUSTMENT

Clinical Vignette

Two years after complete clinical complete remission, the
patient presented with a new rash and arthralgias. Tacro-
limus had been suspended one year earlier, and she
continued maintenance treatment with mycophenolate
mofetil and hydroxychloroquine. Her body mass index is
34 kg/m2, and blood pressure is 138/92 mm Hg. Labo-
ratory investigations revealed serum creatinine 0.8 mg/dL,
hemoglobin A1C 8.5%, urinalysis with 2 RBC/hpf, and 2
different morning UPCRs, 880 mg/g and 1,100 mg/g,
respectively.

The Kidney Biopsy in Kidney Relapse

An LN relapse may be diagnosed clinically by persistent
increases in proteinuria, with or without decreases in
kidney function and/or hematuria.21,75 These episodes are
usually accompanied by the serological activity of the
disease and sometimes with extrarenal SLE activity. Because
of a potential LN flare, a repeat kidney biopsy to evaluate
the histology may be performed, especially if the result
modifies the therapeutic approach.

ISN/RPS LN Class Transitions

Most reports evaluating the kidney biopsy at flares have
combined repeat biopsies performed for a suspected LN
flare, persistent or worsening proteinuria, or deterioration
in kidney function. We analyzed 19 reports including
1,207 patients (Table 4).44,57,69,71,76,78-91 The median
interval between biopsies was 3.5 years (IQR, 2.4-4.1). An
LN class transition was observed in 52% of repeated bi-
opsies (27%-75%): in a mean of 13% (0%-39%) this
involved transition from a “nonproliferative” LN (class II
or V) to a “proliferative” LN (class III/IV), and in a mean
7



Table 4. Repeat Kidney Biopsy in Patients With Lupus Nephritis Performed for Diverse Indications

Study Na

Interval
Between
Biopsies (y) Indication

AI Biopsy 1 /
AI Biopsy 2

CI Biopsy 1 /
CI Biopsy 2

Progression
to LN Class VI

Nonproliferative
and
Nonproliferative

Proliferative
and
Proliferative

Nonproliferative
to Proliferative

Proliferative to
Nonproliferative

Total LN
Class
Transitions

Esdaile
199376

42 2.1 (1.8-2.5) Mixed 7 / 2 2 / 2 0 (0) 5 (12) 19 (45) 2 (5) 16 (38) 23 (55)

Moroni
199977

38 3.6 (2.1-7.4) Mixed 7 / 4 1 / 5 2 (5) 1 (3) 25 (66) 5 (13) 5 (13) 21 (55)

Bajaj
200078

57 4.2 Mixed 5.1 / 4.0 1.3 / 3.4 0 (0) 0 (0) 43 (75) 13 (23) 1 (2) 23 (40)

Daleboudt
200979

49 4.1 ± 3.6 Mixed 6.2 / 5.3 2.6 / 4.2 0 (0) 0 (0) 42 (86) 5 (10) 1 (2) 24 (49)

Lu 201180 244 3.7 Mixed 6.8 / 5.0 2.0 / 3.9 9 (4) 27 (11) 106 (43) 39 (16) 62 (25) 183 (75)
Wang
201281

50 NR Mixed 5.8 / 4.7 1.8 / 3.4 1 (2) 0 (0) 33 (66) 8 (16) 8 (16) 32 (50)

Pagni
201382

142 4.9 ± 4.9 Mixed 4.5 / 3.3 1.5 / 3.6 0 (0) 24 (17) 82 (57) 18 (13) 18 (13) 58 (41)

Greloni
201483

71 3.4 (4.4) Mixed NR 2.9 / 6.6 5 (7) 11 (24) 34 (48) 10 (14) 11 (24) 39 (55)

Alsuwaida
201484

11 2.0 Mixed 3.1 / 5.0 2.5 / 5.8 0 (0) 2 (18) 7 (64) 2 (18) 0 (0) 6 (55)

Pi~neiro
201657

35 2.5 (1.1-4.7) Mixed 9.9 / 1.3 1.6 / 2.5 1 (3) 0 (0) 20 (57) 0 (0) 14 (40) 26 (74)

Kajawo
201785

44 2.8 ± 1.8 Mixed 3.9 / 7.0 1.0 / 3.5 5 (11) 9 (20) 14 (32) 17 (39) 4 (9) 21 (48)

Pakozdi
201886

71 2.7 (1.1-6.7) Mixed NR 3.6 / 5.1 3 (4) 6 (8) 46 (65) 12 (17) 4 (6) 38 (54)

Morales
202187

26 6.0 ± 4.6 Mixed 2 / 1 1 / 3 0 (0) 3 (12) 13 (50) 8 (31) 2 (8) 19 (73)

Gatto
202288

89 6.7 ± 4.9 Mixed NR / 4.7 NR / 4.0 0 (0) 6 (7) 61 (69) 10 (11) 12 (13) 58 (65)

Narvaez
201789

54 4.0 ± 0.8 LN flare 7.9 / 6.6 1.1 / 2.2 0 (0) 8 (15) 33 (61) 7 (13) 6 (11) 25 (46)

Tannor
201890

96 3.0 (1.4-4.9) LN flare 7 / 7 3 / 4 0 (0) 10 (10) 74 (77) 9 (9) 3 (3) 26 (27)

Alvarado
201491

25 0.5/3.5 Protocol 8.9/4.3/0.9 2.8/4.2/4.3 NR NR NR NR NR NR

Tannor
201890

31 0.5 Protocol 7 / 2.7 2 / 3.7 0 (0) 7 (100) 17 (55) 0 (0) 7 (23) 13 (42)

Parodis
202069

42 2.0 (1.8-2.2) Protocol 8.5 / 3.0 1.0 / 2.0 0 (0) 0 (0) 26 (62) 0 (0) 16 (38) 16 (38)

Notes: Mixed indications include nonresponse to therapy, persistent proteinuria, suspicion of LN relapse, and deterioration of kidney function. Proliferative LN classes included III, IV, III±V, and IV±V. Nonproliferative LN class
included classes I, II, and V.
Abbreviations: AI, activity index; CI, chronicity index; LN, lupus nephritis; NR, not reported.
aThe number represents the total evaluable repeat kidney biopsies.
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of 16% (0%-40%), a transition from a “proliferative” LN
to a “nonproliferative” LN. In a mean of 60% (32%-86%)
and 11%, the first and repeat biopsies showed a “prolif-
erative” and a “nonproliferative” LN, respec-
tively.44,76,78,79,81-83,85,89,92-94 Hence, a repeat kidney
biopsy during a flaring episode might be most valuable for
patients with previous nonproliferative LN classes, such as
ISN/RPS class II or V LN, given the possibility of immu-
nosuppressive therapy intensification.

Changes in Immunosuppressive Therapy

The utility of kidney biopsy at repeated LN flares can be
questioned as its real value for therapeutic decision making
has yet to be demonstrated. As such, a repeat kidney biopsy
is less likely to modify the preprocedural therapeutic deci-
sion in a patient with a clinically evident LN relapse with no
significant compromise of kidney function. Unlike LN pa-
tients with preserved kidney function, the repeat kidney
biopsy in patients with kidney function impairment, with
or without a clinical picture suggestive of an LN flare, may
be valuable to differentiate active disease from chronic
kidney damage. The former would require intensification of
immunosuppression, while the latter would only require
maximization of kidney protective and antiproteinuric
measures without increasing immunosuppression.21 More-
over, a repeat kidney biopsy in LN patients with kidney
function impairment may be used for differential diagnosis
from other nonimmune complex glomerular diseases.

Clinical Vignette Revisited

The clinical presentation in this patient is very suggestive
of systemic and kidney lupus activity without deterioration
of kidney function. Without a kidney biopsy, the most
probable decision is to increase immunosuppression. A
new kidney biopsy has a low probability of modifying this
therapeutic decision. After a discussion with the patient, it
was decided to withhold kidney biopsy, and considering
her comorbidities (eg, diabetes, obesity), she was started
on rituximab 1 g in 2 infusions with a 250-mg methyl-
prednisolone pulse before each dose. The patient
continued mycophenolate mofetil 2 g daily and hydroxy-
chloroquine with no oral glucocorticoids. After 6 months
of observation, her kidney function remained stable, and
UPCR decreased below 300 mg/g.
THE KIDNEY BIOPSY FOR TREATMENT

WITHDRAWAL

Clinical Vignette

Three years after obtaining a complete remission, the
clinical team intends to progressively withdraw immuno-
suppression for this patient.

Tapering or Withdrawing Immunosuppression

Determining the optimal duration of maintenance therapy
in LN is challenging. Clinical guidelines recommend
Kidney Med Vol 6 | Iss 2 | February 2024 | 100772
continuing immunosuppressive therapy for at least one
year after achieving persistent complete remission and 3
years of total treatment.21,75 One of the main concerns in
determining the optimal time for treatment cessation in LN
is the potential discordance between clinical and histo-
logical remission. In an observational study, histological
remission, defined as an activity index of 0 points on a
repeat biopsy performed during the maintenance phase
(12 to 18 months after the start of therapy), was an in-
dependent predictor for kidney survival. The 10-year
kidney survival was 100% for patients with an activity
index of 0, 80% for an activity index of 1-2 points, and
44% for an activity index >2 points, regardless of clinical
remission.70

De Rosa et al58 further investigated the discordance
between clinical and histological remission in patients with
LN and clinical remission maintained for more than 12
months and more than 36 months from the start of the
initial therapy. Only 20 of 36 (56%) patients with com-
plete clinical remission had histological remission (activity
index of 0). Furthermore, over the 24-month follow-up,
all patients with an activity index >2 points had an LN
flare compared to 13.8% of those with ≤2 points.

A landmark observational study from an Argentinian
LN cohort aimed to evaluate further the role of repeat
kidney biopsy in guiding the duration of immunosup-
pression based on the histological activity index.77 Pa-
tients who had achieved clinical remission for at least 12
months and over 42 months of total immunosuppressive
therapy underwent a repeat per-protocol kidney biopsy.
An activity index of 0 resulted in the withdrawal of
immunosuppressive therapy, while patients with an ac-
tivity index of ≥1 continued the same treatment for 24
months. Another kidney biopsy was performed, and
immunosuppressive therapy was suspended if the activ-
ity index was 0 and continued for any other activity
index score. This algorithm was repeated for a median
follow-up of 96 months. At the end of the study, only 7
patients relapsed for a flare rate of 1.5 per year, a low
percentage considering other reports.95,96 Importantly,
in this study no serological or clinical biomarkers pre-
dicted the incidence of disease flares.

Thus, in the absence of noninvasive reliable biomarkers,
a histologic approach to determining the optimal time of
maintenance therapy withdrawal can further augment the
current clinical practice. Patients with histologic inactivity
might be the best candidates for treatment withdrawal.

Clinical Vignette Revisited

After a discussion with the patient, a repeat biopsy was
performed. The histological analysis revealed chronic class
IV LN, with no activity and a chronicity index of 5 points,
and no evidence of diabetic nephropathy. Immunosup-
pressive therapy was slowly tapered over the following 6
months. Currently, the patient continues biannual moni-
toring without new evidence of LN activity.
9
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CONCLUSIONS AND PERSPECTIVES

While the prognosis of LN has improved in the last de-
cades, a substantial number of patients still progress to
kidney failure. There has been an intense search for
noninvasive biomarkers that allow more accessible and
better LN monitoring. These biomarkers must be validated
against the kidney biopsy as the gold standard for LN
evaluation before entering clinical practice. Meanwhile,
the kidney biopsy is the procedure to guide diagnosis,
management, and prognosis. Hence, the expanded clinical
scenarios in which a kidney biopsy may be helpful in
patients with LN should be constantly reassessed based on
the most available data. We recommend an individualized
patient approach with careful consideration of the poten-
tial postprocedural management modifications.
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