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Do we still need renal biopsy in lupus nephritis?
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Abstract

The natural course of systemic lupus erythematosus (SLE) is characterized by periods of disease
activity and remissions. Prolonged disease activity results in cumulative organ damage. Lupus ne-
phritis is one of the most common and devastating manifestations of SLE. In the era of changing
therapy to less toxic regimens, some authors have stated that if mycophenolate mofetil can be used
for the induction and maintenance treatment in all histological classes of lupus nephritis, renal bi-
opsy can be omitted. This article aims to answer the question of what brings the bigger risk: renal

biopsy or its abandonment.
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Introduction

Lupus nephritis (LN) is one of the most common and
devastating manifestations of systemic lupus erythe-
matosus (SLE), affecting over half of patients with this
systemic disease. Lupus nephritis is characterized by
inflammatory damage to nephrons during the SLE flare
[1-3]. Not only distinct clinical pictures, but also variable
relative proportions of normal nephrons, acute inflam-
matory lesions, and chronic damage in time can be seen
in the same patient in different periods of time. Thus,
heterogeneity of LN can be observed not only between
patients but also between different periods of disease
in the same patient. Nephron damage during acute in-
flammation in LN is rapid, but potentially reversible by
adequate immunosuppressive treatment. Conversely,
chronic lesions, such as fibrosis and tubular atrophy, do
not improve with immunosuppressive treatment and re-
sult in chronic renal impairment [4].

For many years renal biopsy has remained the gold
standard in the first approach to patients with sus-
pected LN. In the American College of Rheumatology
(ACR)/Systemic Lupus International Collaborative Clinics
(SLICQ) criteria for classification of SLE from 2012 [5], re-
nal biopsy characteristic for LN together with a positive

sample for antinuclear (ANA) or anti-dsDNA antibodies
is sufficient for the SLE classification. But on the other
hand, some experts start to doubt the necessity of re-
nal biopsy in LN or postulate its limited usage. Facing
in everyday practice all concerns of patients with this
invasive, painful and frightening procedure, and the phy-
sicians’ desire to avoid unnecessary harm and risk, the
question “Do we still need renal biopsy?” arises.

Renal biopsy in expert committees’
recommendations

The clinical and histopathological diversity of LN
course is not helpful in finding the best possible algo-
rithm in SLE management. A summary of available rec-
ommendations for renal biopsy is presented in Table I.

Experts recommend renal biopsy in all previously
untreated patients with clinical evidence of active LN
(unless strongly contraindicated). Biopsy should be per-
formed before starting the immunosuppressive treat-
ment, preferably within the first month after disease
onset [6]. Renal biopsy allows specimens to be classi-
fied according to the current International Society of
Nephrology/Renal Pathology Society (ISN/RPS) classifi-
cation and to define activity and chronicity indexes for
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Table 1. Indications for renal biopsy according to several committees’ recommendations

EULAR/ERA-
EDTA [6]

Guideline
recommendation

ACR [7]

First renal biopsy

SEMI-SEN [8] Dutch Working Party

on SLE[9]

— proteinuria
> 0.5 g/24 h plus
—cellular casts

(> 5 RBCs per hpf)

Proteinuria reproducible confirmed proteinuria confirmed proteinuria proteinuria > 0.5 g/24 h
proteinuria >1.0g/24h >0.5g/24h
>05g/24h

Active urine may be yes yes no

sediment considered

(haematuria

and/or cellular

casts)

Abnormal may be yes yes — with persistent elevation of

renal function considered serum creatinine > 30% and
exclusion of other causes
of renal impairment; with
positive antiphospholipid
antibodies

— with extra-renal involvement/

presence of anti-dsDNA
antibodies/low C3, C4

Other — proteinuria

> 0.5 g/24 h plus
haematuria

Repeat renal
biopsy

—worsening or
refractoriness to im-

—no response to
treatment
biological treatment  function
(failure to decrease
proteinuria by >
50%, persistent
proteinuria beyond
1year and/or wors-
ening of GFR)
—at relapse
— progression in histo-
logical class, change
in biopsy chronicity
and activity indices

munosuppressive or — deteriorating renal

—additional or increased
proteinuria, nephrotic
syndrome or active urine
sediment, especially if
the first biopsy was in
non-proliferative class

—Increased serum cre-
atinine or unexplained
evolution

—to kidney failure

—refractory to immuno-
suppressive treatment

—uncertainty about the
level of activity/chronic-
ity of renal damage in
therapeutic decisions

—suspected other ne-
phropathy

— persistence of proteinuria
after reaching a partial re-
sponse, despite optimal
supportive treatment
including salt restriction
and treatment with ACEi or
ARBs

—failure to respond
(either complete or partial
response) at 12 months after
the start of the initial
induction treatment

tubular and vascular changes [10]. In 2003, the ISN/RPS
proposed the current system of classifying renal biopsy
[11]. Ten glomeruli as a minimum are required to per-
form credible examination and to exclude focal disease.
The biopsy should be examined by light microscopy, im-
munofluorescence and, if possible, electron microscopy.
Furthermore, vascular and interstitial lesions should be
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described and data on activity and chronicity should be
quantified (but activity and chronicity indices are not
obligatory).

However, common agreement on quantity of protein-
uria, isolated active urine sediment or deterioration of
renal function as indications for renal biopsy cannot be
found. For the majority of experts, the most convincing
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item is proteinuria higher than 0.5 g/24 h [6-9]. In pa-
tients with glomerular filtration rate (GFR) < 30 ml/min
without significant proteinuria the decision for biopsy
is doubtful, unless the kidney size is normal (> 9 cm
length in adults) and/or there is evidence of renal dis-
ease activity according to the European League Against
Rheumatism and European Renal Association—European
Dialysis and Transplant Association (EULAR/ERA-EDTA)
recommendations [6].

Indications for repeat renal biopsy are controversial
and still differ between experts. Due to heterogeneity
and variability of the clinical picture of LN in time, the
value of repeat renal biopsy in determining patients’
prognosis is unknown. Most recommendations highlight
selected indications such as worsening or refractoriness
to treatment. Thus repeat renal biopsy provides import-
ant assistance in therapeutic decisions in patients with
relapsing or refractory disease. It is also used in clinical
trials to monitor treatment efficacy, and additionally can
help to establish the role of changes in activity and chro-
nicity scores in future prognosis.

Renal biopsy at the beginning
of symptoms

In the majority of cases, the first feature of LN is pro-
teinuria of at least 500 to 1000 mg/24 h, in the pres-
ence or absence of renal insufficiency or active urine
sediment. Problems arise in patients not included in
the guidelines mentioned above, with lower proteinuria
than 500 mg/24 h, who actually can present severe LN
[12]. For example, within 38 SLE patients with glomeru-
lar hematuria with less than 500 mg/24 h proteinuria in
the first renal biopsy, 95% revealed class lI, IV, or V LN,
and only 5% had class Il [13]. These data demonstrate
that activity measurement in LN should not rely only on
clinical and laboratory parameters without renal biopsy,
because it can lead to incorrect therapeutic decisions.

Recently, clinical data support the opinion that my-
cophenolate mofetil (MMF) with glucocorticosteroids
can become the first-line therapy instead of cyclophos-
phamide for all the serious forms of LN (class Ill, IV, and
V) [14], thus making it possible to eliminate the need to
differentiate between each histological class of LN at
the beginning of therapy. But this strategy has numer-
ous insidious hazards. Proteinuria or active urine sedi-
ment in SLE can occur not only in LN. Patients may also
develop other glomerular diseases, such as minimal
change disease or focal segmental glomerulosclerosis,
named lupus podocytopathies, but other disorders can
also occur (e.g. thin basement membrane disease, amy-
loidosis, IgM nephropathy or tubular necrosis related to
medications, hypovolemia, or hypotension) [15-18]. Lu-

pus podocytopathies cannot be diagnosed without renal
biopsy, because no laboratory markers or clinical symp-
toms can distinguish them from LN. In the treatment of
lupus podocytopathies short courses of glucocortico-
steroids alone are beneficial [19]. The incidence of glo-
merulonephritis other than LN was confirmed in 5% in
a series of more than 200 patients with SLE [16]. Clinical
data such as serum creatinine, proteinuria or urine anal-
ysis are not sufficient for therapeutic decisions in LN, be-
cause their presence or absence is not strictly connected
with activity or damage in LN. Predicting the extent of
renal histologic activity or chronicity can be estimated
only by renal biopsy [20, 21]. The activity and chronic-
ity indexes allow one to assign patients to the group
requiring immunosuppression or to another, where kid-
ney-protective therapies are indicated (e.g. strict blood
pressure control, sodium restriction, and inhibitors of
the renin-angiotensin-aldosterone system) [22].

A common problem in SLE is accompanying antiphos-
pholipid syndrome (APS) or the presence of antiphospho-
lipid antibodies. The renal pathophysiological feature of
this disease is glomerular thrombotic microangiopathy.
It occurs in about 30% of patients with SLE, alone or in
combination with LN [23-25]. Diagnosis of renal throm-
botic microangiopathy without a biopsy is impossible,
because the presence of antiphospholipid antibodies is
not enough. Again, treatment with immunosuppression
instead of the required anticoagulation in patients with
APS is not efficient and may cause rapid deterioration of
renal filtration [26].

Early biopsy after the induction
treatment

Important information on the prognostic value of re-
nal biopsy after the induction of treatment comes from
studies that have been conducted for clinical indications
and from protocol biopsy studies. Data from biopsies
performed after 6 to 9 months of induction therapy
in adults and children undergoing multiple treatment
proved to be more predictive for long-term patient and
kidney outcomes than the biopsy at diagnosis [27-29].
In the first renal biopsy before starting the therapy it
is difficult to predict the histopathologic findings with
long-term kidney function or response to therapy in the
short term [27, 28]. Thus, some authors have postulat-
ed that delaying renal biopsy until the end of induction
treatment may be better for estimating patients’ prog-
nosis.

In adults, ongoing glomerular and interstitial in-
flammation, ongoing presence of glomerular capillary
immune complexes and the presence of macrophages
in tubular lumens at the 6-month biopsy was predictive
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for doubling of serum creatinine [27, 29]. On the other
hand, the extent of chronicity on the second biopsy did
not predict long-term outcome. Other studies reported
poor long-term outcomes such as doubling of serum
creatinine, renal impairment, or death in patients with
persistent glomerular and tubulo-interstitial inflamma-
tion, and persistence or worsening of subendothelial
immune-complex deposits in repeat biopsy one year or
more after induction therapy [26, 27, 30-33].

Response of the kidney to treatment can be shown
in biopsies done directly after induction therapy. Gen-
erally a decline in active lesions with an increase in
scarring lesions is observed [32]. At the moment, all
the knowledge on the biopsy after the induction period
does not reveal the impact of treatment decisions. The
question of whether patients without active changes in
the biopsy after induction treatment need maintenance
immunosuppression remains unanswered [27, 32]. The
demonstration from prospective trials supporting this
hypothesis could lead to stopping maintenance treat-
ment in this group of LN patients and become a strong
indication for renal biopsy after the induction treatment
period.

Renal biopsy after maintenance
treatment

The current standard of care in LN after the induc-
tion treatment is maintenance therapy with MMF or
azathioprine (AZA). Maintenance treatment should be
administered for at least 3 years. In patients with resid-
ual disease or without clinical symptoms of active dis-
ease, the decision on withdrawing maintenance therapy
should be made with maximum caution. It is impossible
to determine whether these patients, who are otherwise
doing well clinically, need a longer duration of mainte-
nance therapy without performing renal biopsy. This di-
lemma is especially important in all patients considering
pregnancy in the period immediately after withdrawal
of maintenance treatment, when the risk of subsequent
LN flare is high. LN activity, defined as the presence of
subendothelial immune deposits, cellular/fibrocellu-
lar crescents, glomerular necrosis, or active interstitial
nephritis and a National Institute of Health (NIH) ac-
tivity index > 2 [34], is the argument against stopping
the treatment. The presence of ongoing subendothelial
immune deposits and cellular crescents has the highest
predictive value for long-term renal impairment [35, 36].

Repeat kidney biopsies at the end of the mainte-
nance phase of LN in patients who had clinically re-
sponded to the treatment can be planned to assess dis-
ease activity before discontinuing therapy. The rationale
for performing these biopsies is the observation that
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LN can still be active after several years of immunosup-
pression. In these patients, discontinuation of immu-
nosuppressive therapy can lead to rapidly progressing
chronic kidney injury. Even aggressive standard therapy
of LN and clinical response (early declines in protein-
uria and creatinine concentrations) do not protect from
chronic kidney lesions, which after initial accumulation
during the first six months of therapy tends to plateau
in further observations. It leads to the conclusion that in
patients with ongoing but clinically silent histologic ac-
tivity, stopping maintenance immunosuppression may
predispose to LN relapses.

This conclusion can be strengthened by the fact that
one-third of patients have continuous inflammatory
lesions or subendothelial immune complexes despite
complete clinical response. Meanwhile, over half of
patients with residual low-level proteinuria (500-1000
mg/d) after years of therapy do not appear to have ac-
tive, ongoing renal inflammation.

At the same time, some authors stated that after
6 months of treatment, persistent lesions in specimens
from renal biopsy may be seen without ongoing system-
ic immune injury. According to this concept, resolution
of the histological lesions of LN is a slow process and
immune deposits persist for several months in LN even
in the absence of active disease [37]. Additionally, in 35%
of patients with complete clinical remission (proteinuria
< 0.33 g/d, serum creatinine < 1.4 mg/dl) moderate to
severe renal flares still occur during the follow-up [38].
On the other hand, only 8% of them reached end-stage
renal disease after more than 10 years without system-
atic repeat biopsy [39].

Repeat renal biopsy after the maintenance period
not only help to distinguish patients with histopatholog-
ical activity; it is also a good clinical argument to safely
stop immunosuppression in patients with low-grade
proteinuria. All these considerations create the need for
a prospective study randomizing patients to continue or
withdraw maintenance immunosuppression on the ba-
sis of a renal biopsy result.

To date, many studies on repeat biopsy have
searched in renal histology for predictors

of clinical prognosis, but no conclusions can be
drawn from them [32, 38-40]. Preliminary findings
showed that complement components may be useful in
predicting repeat biopsy activity. Very interesting results
of a recent Argentinean study are concerned with the
type of treatment used in induction and maintenance
periods [41]. All previous reports comparing cyclophos-
phamide (CYC) induction with maintenance with AZA or
MMF vs MMF alone in both phases showed that both
strategies generally lower activity indexes to a similar
extent [39, 40, 42, 43], but in the Argentinean study the
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combination of CYC-MMF or AZA was associated with
a greater reduction in active lesions than the MMF-MMF
regimen [41]. All these observations should be consid-
ered with factors influencing the heterogenic response
due to ethnicity/race or treatment compliance.

Repeat renal biopsy in a flare

Repeat renal biopsy in a flare is included in almost
all recommendations. Some studies have investigated
its role in LN flares and in determining patients who are
refractory/not responding to treatment [44-46]. The de-
cision to repeat a biopsy at LN flare according to some
reports should be based on the LN class from the initial
biopsy [47]. This conclusion was stated on the basis of
observations that switching from a proliferative lesion
to a pure non-proliferative class is less common [47],
while generally a class switch in LN is common [21, 47].
Non-proliferative Il or V LN class diagnosed at baseline
biopsy can benefit from a repeat biopsy, because these
patients have a reasonable possibility to switch to a pro-
liferative LN that may require more aggressive immuno-
suppression. Conversely, repeat renal biopsy for LN flares
in patients with originally proliferative LN are more likely
to confirm ongoing or recurrent proliferative LN, which
consequently does not bring any change in therapy [48].

Summary

The natural course of SLE is characterized by periods
of disease activity and remissions. Prolonged disease ac-
tivity due to inadequate treatment results in cumulative
organ damage [49, 50]. The role of renal biopsy — initial
and subsequent in the history of every patient — can
change the therapeutic approach to a more aggressive
one or protect against drug toxicity in inactive patients.
Although there is still a need for new randomized, pro-
spective studies to confirm clinical observations, in daily
practice initial and repeat renal biopsies remain an im-
portant and valuable tool. At the moment, all the litera-
ture data do not allow us to state that omitting the renal
biopsy in the diagnostic and therapeutic routine brings
more advantages than threats.

The authors declare no conflict of interest.
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