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INTRODUCTION

Lupus nephritis affects over half of all patients with systemic
lupus erythematosus (SLE). This condition increases
mortality and morbidity rates among patients due to, among
other reasons, the risk of chronic kidney disease with the
need for renal replacement therapy in approximately 25% of
cases. Lupus nephritis is diagnosed in our health area in
women in their thirties and is the primary cause of systemic
disease with secondary renal involvement.1 Although marked
advances have been made in recent decades in the diagnosis
and treatment of this condition, there are several aspects that
require collaboration between different specialists.

follow-up of patients with lupus nephritis, the auto-immune
disease group (Grupo de Enfermedades Autoinmunes
Sistémicas, GEAS) of the Spanish Society of Internal
Medicine (Sociedad Española de Medicina Interna, SEMI)
and the Spanish Society of Nephrology (S.E.N.) have formed
a joint task force for the elaboration of a consensus
document following a critical review of the available
literature.

With the objective of establishing a consensus on the
primary subjects related to the diagnosis, treatment, and

Both scientific societies proposed five representatives that
held their first meeting in Barcelona on 17 June 2010. At this
meeting, the participants elaborated a list of concrete topics
that should be covered, and each of the five topics was
assigned to a group, headed by two authors, one from each
scientific society. After a literature review a first draft was
composed by each of the task forces, then the committee
proceeded with a general discussion on each of the sections
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during two plenary sessions held in Madrid on 16 September
2010 and 9 February 2011, in which the final
recommendations were decided upon between the 10 group
members. After another round of review, the final
manuscript was discussed electronically and agreed upon by
all authors.
The format chosen to create the document was that of
recommendations based on published evidence, evaluated
using the GRADE system (Table 1).2-4 Each of the
recommendations is followed by a summary of the literature
they were based on.

Table 1. Qualit y levels and grades of recommendat ion
used in t his consensus document a

1. DIAGNOSIS, DEFINITIONS, AND CRITERIA
1.1. Classification
Proposals

•

Lupus nephritis should be classified according to the
histological classes defined in 2003 by the
International Society of Nephrology (ISN) and the
Renal Pathology Society (RPS) (NG).

•

The histological analysis requires optical microscope
and immunofluorescence techniques, and an electron
microscope analysis is also recommended (NG).

•

Quantified data on the activity and chronicity of the
disease should be included, along with a description of
vascular and interstitial lesions (NG).

Quality (level) of evidence:
A = High, B = M oderate, C = Low, D= Very low.

Justification

Recommendation grade:
1=Strong; 2 = Week ; NG = Not graded
a

GRADE SYSTEM . References 2,3,4

Lupus nephritis should be classified according to the results
from a renal biopsy. Normal clinical and laboratory analyses
cannot predict the histological findings in a high percentage

Table 2. Classif icat ion syst em f or lupus nephrit is according t o ISN/RPS (2003)
Class I. M inimal mesangial lupus nephritis: normal glomeruli under light microscope, but with minimal mesangial deposits in immunofluorescence.
Class II. Proliferative mesangial lupus nephritis: hypercellularity and mild mesangial expansion under light microscope, with mesangial deposits evident
in immunofluorescence; there may be subepithelial or subendothelial deposits visible in an electron microscope or with immunofluorescence.
Class III. Focal lupus nephritisa: lesions present in <50% of glomeruli with endo or extracapillary lesions, subendothelial deposits, with or without mesangial involvement. There may be active (A) or chronic (C) lesions, leading to the subdivision into:
Class III (A): active lesions (focal proliferative lupus nephritis)
Class III (A/C): active and chronic lesions (focal and sclerosing proliferative lupus nephritis)
Class III (C): inactive chronic scarring lesions (focal sclerosing lupus nephritis)
Class IV. Diffuse lupus nephritisb: lesions in >
_50% of glomeruli w ith diffuse subendothelial deposits, w ith or w ithout mesangial alterations. M ay have A
or C lesions. In addition, the lesions may be segmental (S: w hen >_50% of affected glomeruli have less than half of the glomerular tuft affected) or global
(G: w hen >
_50% of affected glomeruli have over half of the glomerular tuft affected).
This class includes w ire loop deposits. These are further subdivided into:
Class IV-S (A): active segmental lesions (diffuse segmental proliferative lupus nephritis)
Class IV-G (A): active global lesions (diffuse global proliferative lupus nephritis)
Class IV-S (A/C): chronic and active segmental lesions (diffuse segmental proliferative and sclerosing lupus nephritis)
Class IV-G (A/C): chronic and active global lesions (diffuse global proliferative and sclerosing lupus nephritis)
Class IV-S (C): chronic segmental lesions (diffuse segmental sclerosing lupus nephritis)
Class IV-G (C): chronic global lesions (diffuse global sclerosing lupus nephritis)
Class V. M embranous lupus nephritis: thickening of the basal glomerular membrane w ith global or segmental immune deposits on the subepithelial w all
of the basal membrane; may be associated w ith mesangial expansion. M ay occur in combination w ith classes III or IV. There may also be an advanced grade
of sclerosis. Very similar to idiopathic forms in initial phases.
Class VI. Sclerosing lupus nephritis, w ith involvement of over 90% of glomeruli, w ith no residual activity.
a
b

Proportion of glomeruli w ith active or sclerotic lesions.
Proportion of glomeruli w ith crescents and/or fibrinoid necrosis
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of cases. The histopathological diagnosis plays a leading role
in establishing a prognosis and treatment. The current
classification system was proposed jointly by the ISN and
RPS in 2003.5 This system established 6 different classes of
disease based on analysis with optical microscope,
immunofluorescence, and electron microscope (Table 2).
This classification system has demonstrated good interobserver reproducibility6 and there is good correlation between
clinical and histological data (Table 3). The primary issue is
distinguishing between classes IV-S and IV-G, that is to say,

the significance of global and segmental lesions in the disease’s
clinical manifestations and especially in its prognosis.7,8 We
must also point out that the renal lesions caused by lupus
nephritis are not static, and transition between classes may
occur, whether spontaneously or following treatment. There
can also be a certain degree of overlap at any moment of the
disease’s evolution.9 We should also point out the different
levels of activity and chronicity, quantified according to the
parameters detailed in Table 4. Finally, patients with SLE could
have other renal lesions not contained in the ISN/RPS
classification system, which are summarised in Table 5.

Table 3. Clinical-pat hological correlat ions
Lupus nephritis

Clinical and laboratory information

Class I. M inimal mesangial lupus nephritis

Normal serum creatinine and urine laboratory results. Incidental finding.

Class II. Proliferative mesangial lupus nephritis

Normal serum creatinine, w ith microhaematuria or non-nephrotic proteinuria.
If nephrotic syndrome develops, podocytopathy must be ruled out.

Class III. Focal lupus nephritis

Proteinuria and haematuria
Occasionally: nephrotic syndrome, hypertension, and increased serum creatinine
Progression tow ards renal failure depends on the percentage of affected glomeruli
M ay evolve tow ards class IV

Class IV. Diffuse lupus nephritis

The most frequently biopsied form
Haematuria, proteinuria, nephrotic syndrome, renal failure, arterial hypertension.
Associated w ith elevated anti-nDNA titre and hypocomplementaemia
M ay evolve tow ards renal failure

Class V. M embranous lupus nephritis

Proteinuria or nephrotic syndrome with normal renal function, hypertension, and microhaematuria.
In general, little immunological activity.

Class VI. Sclerosing lupus nephritis

Progressive decrease in renal function associated w ith proteinuria and normal urinary sediment

Table 4. Act ive or chronic lesions
Active lesionsa
- Glomerular
1. Endocapillary hypercellularity w ith or w ithout leukocyte infiltration and reduced capillary lumen
2. Karyorrhexis and fibrinoid necrosis
3. Cellular crescents
4. Hyaline thrombi (intraluminal immune aggregates) and w ire loops (subendothelial deposits under light microscope)
5. Leukocyte glomerular infiltration or rupture of the basal glomerular membrane
- Tubuloint erst it ial
1. M ononuclear cell infiltration
Chronic lesionsb
- Glomerular
1. Glomerular sclerosis (segmental or global)
2. Cellular crescents
- Tubuloint erst it ial
1. Interstitial fibrosis
2. Tubular atrophy
a
b

Activity: each variable is scored from 0 to 3+. Fibrinoid necrosis and crescents can reach 6 points each. M aximum score: 24.
Chronicity: each variable is scored from 0 to 3+. M aximum score: 12.
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Table 5. Ot her renal lesions in syst emic lupus eryt hemat osus

Type

Clinical and laboratory characteristics

Tubuloint erst it ial nephrit is

Interstitial infiltration, tubular lesions
Deposits in the basal tubular membrane
Coexistent w ith glomerular lesions
Associated w ith poor evolution

Vascular disease

Podocyt opat hy

M ay be the only renal manifestation of SLE: tubular dysfunction
Vasculitis: deposits in the vascular w all, fibrinoid necrosis. Poor prognosis
Thrombotic microangiopathy: vascular thrombi associated w ith antiphospholipid antibodies
(anticardiolipin or lupus anticoagulant)
Nephroangiosclerosis: associated w ith hypertension and other vascular risk factors
Nephrotic syndrome w ith podocyte fusion and no immune deposits or other classic
evidences of lupus nephritis
Similar evolution to idiopathic minimal change nephropathy

SLE: systemic lupus erythematosus

1.2. Indications for renal biopsy and second biopsy
Proposals

•

Patients with SLE and proteinuria, haematuria,
active urinary sediment, or renal failure should
undergo a biopsy (NG).

•

A second or successive biopsies would only be
indicated if the findings could lead to a change in the
treatment or prognosis of the disease (NG).

Justification

A renal biopsy is mandatory in patients with SLE and tests
results indicative of renal involvement, such as increased
creatinine, reduced glomerular filtration rate, proteinuria,
haematuria, and active urinary sediment. The presence of
isolated haematuria should be interpreted with caution due to
the possibility of vaginal contamination, urinary infection,
tumours, a history of treatment with cyclophosphamide, or
familial haematuria. A renal biopsy provides essential
information for a) identifying the ISN/RPS class; b)

Table 6. Indicat ions f or renal biopsy
-

-

4

Confirmed proteinuria: >
_0.5g in 24-hour urine samples or
protein/creatinine ratio in first morning samples >
_0.5, or a
>
_0.5 ratio calculated in 24-hour urine sample, or active urinary
sediment (microhaematuria/leukocyturia/casts)
Inexplicable decrease in renal function

establishing a prognosis, and c) planning treatment.10 A
biopsy should be included as a preferential or even
emergency procedure based on the severity of the patient’s
condition in all treatment protocols, following normal
precautions.11 The indications for a first renal biopsy in
patients with SLE are shown in Table 6. If patients have
proteinuria <0.5g/24 hours and inactive urinary sediments, a
renal biopsy is not indicated, but clinical and laboratory
parameters should be monitored every six months, or every
three months in the case of sustained elevated anti-nDNA
antibodies and/or hypocomplementaemia. These intervals
can be shortened based on clinical and laboratory criteria.
The indications for a second biopsy are more debatable for
two reasons: the possible complications, and the doubts
concerning their influence in treating patients.12 A repeated
biopsy is not recommended if the patient has good evolution,
or has reached an adequate response.13 However, there are
other situations in which a second renal biopsy would be
indicated (Table 7).14

Table 7. Indicat ions f or repeat ing a renal biopsy
-

Increase or reappearance of proteinuria, nephrotic syndrome, or
active urinary sediment, especially if the first biopsy revealed
a non-proliferative form

-

Increased serum creatinine or inexplicable evolution tow ards renal
failure

-

Refractory to immunosuppressant treatment

-

Uncertainty w ith regard to the level of activity/chronicity of renal
lesions (deciding upon treatment)

-

Suspicion of a non-lupus related nephropathy
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•

1.3. Clinical and laboratory parameters
Proposals

•

•

Patients with lupus nephritis should be tested for
normal clinical and laboratory parameters in chronic
patients, specifying the variables involved in the
development of cardiovascular complications (NG).

Proteinuria should be measured in 24-hour urine
samples, although the follow-up protocol may only
include the protein/creatinine ratio in first morning
urine (NG).

Justification

Although histological results are essential for evaluating
lupus nephritis, it is also necessary to evaluate a series of
basic clinical and laboratory parameters, both in the initial
phase of patient treatment and in follow-up visits. Table 8 is

Renal involvement and immunological activity should
be evaluated every 3 months, by determining
creatinine, proteinuria, anti-nDNA, C3, and C4 (NG).

Table 8. Laborat ory variables proposed f or t he f ollow -up of pat ient s w it h lupus nephrit is
M onths
Haemogram

Initial

1er

2º

3er

4º

5º

6º

9º

12º

15º

18º

21º

24º

X

X

X

X

X

X

X

X

X

X

X

X

X

Basic coagulation
analysis

X

Glucose

X

X

X

X

X

X

X

X

X
X

X

X

X

X
X

Urea

X

X

X

X

X

X

X

X

X

X

X

X

X

glomerular filtration rate

X

X

X

X

X

X

X

X

X

X

X

X

X

Albumin

X

X

X

X

X

X

X

X

Lipid profile

X

X

X

X

X

X

Anti-nDNA antibodies

X

X

X

X

X

Anti-Ro (SSA) antibodies1

X

X

X

Anti-La (SSB) antibodies1

X

X

X

Anti-RNP antibodies1

X

X

X

Rheumatoid factor1

X

X

X

Immunoglobulins

X

X

X

Anti-Sm antibodies1

X

X

X

Anti-C1q antibodies

X

X

X

Creatinine and

2

X

X

X

X

X
X
X

X

Complement
(C3 and C4)

X

X

X

X

X

X

X

X

X

X

X

Lupus anticoagulant,
aCL and anti-B2GPI
(IgG and IgM )3

X

25 (OH) D3

X

PTH

X

TSH

X

X

X

X

X

X

X

X

24h proteinuria
or Pr/Cr ratio
in urine

X

X

X

X

X

X

X

X

X

X

X

X

X

Urinary sediment

X

X

X

X

X

X

X

X

X

X

X

X

X

Urine culture4

X

Abdominal ultrasound 4

X

aCL: Anticardiolipin; anti-B2GPI: anti-beta2 glycoprotein 1.
1: It is unnecessary to determine these antibody again if they w ere already found positive or negative before diagnosing the patient w ith lupus
nephritis. It is recommended to measure them at least yearly in all patients w ith SLE.
2: Not available at the majority of health centres.
3: It is not necessary to repeat antiphospholipid antibody tests upon diagnosis if values w ere already persistently positive in previous tests.
4: According to clinical indications.
Nefrologia 2012;32(Suppl.1):1-35
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a reference chart for the different parameters and the frequency
with which each should be analysed following the diagnosis of
lupus nephritis and in the first two years of follow-up. The
parameters and their frequency of collection should be
individualised based on the characteristics of each patient and
their current stage of disease, taking into account that the
patient will require life-long follow-up.
There is some debate regarding how to measure proteinuria.
Although the gold standard is 24-hour urine samples, the
protein/creatinine ratio, whether in 24-hour urine or first morning
samples, can be equally useful in the initial evaluation and during
follow-up.15 In a recent study, the use of the protein/creatinine
ratio in 12-hour urine samples taken at night was defended as the
best method for detecting renal recurrence and to monitor
response to treatment,16 although we should point out the problem
inherent in collecting the urine sample. In our opinion, the
protein/creatinine ratio in first morning urine samples is a good
method for evaluating the evolution of proteinuria, although 24hour urine is more convenient to use in initial phases. There are
not data regarding the use of microalbuminuria as a marker for
renal involvement in lupus nephritis, although it may be of value
as a marker for cardiovascular risk.
There are three serological markers of activity that are very
useful in lupus nephritis: anti-nDNA, C3, and C4. Additionally,
anti-C1q are very specific for renal activity, although they are
not available for use in clinical practice in the majority of
health institutions. Immunological activity is very unlikely to
occur if all of these markers are at normal levels.17 Although
the diagnostic and prognostic value of other biological markers
have been examined, none have shown sufficient sensitivity
and specificity to be used in clinical practice.18 Some patients
may have circulating anti-neutrophil cytoplasmic antibodies
(ANCA), but with no specific clinical significance.19

1.4. Criteria for complete and partial responses

Table 9. Response crit eria

-

Partial response: in pat ient s w it h >_3.5g/24h, decreased
prot einuria <3.5g/24h. In pat ient s w it h baseline prot einuria
<3.5g/24h, >50% reduct ion in prot einuria as compared t o init ial
values. In bot h sit uat ions, st abilisat ion (±25% ) or improvement
in serum creat inine w it h regard t o init ial values.

-

Complete response: Serum creatinine <1.2mg/dl (or decrease to
initial values or ±15% of baseline value in patients w ith creatinine
>_1.2mg/dl), proteinuria <
_0.5g/24h, inactive urinary sediment (<_5
red blood cells, <
_5 leukocytes, 0 red blood cell casts) and serum
albumin >3g/d.

deciding factor is debatable, since it can be confounded by the
procedure of taking the urine sample, and in patients that have
received cyclophosphamide, it does not necessarily indicate
inflammatory activity. However, dysmorphic red blood cells
and red cell casts are very specific to glomerular damage.

1.5. Criteria for renal recurrence
Proposal

•

Recurrences in patients that have reached a good
response to treatment should be evaluated for the
appearance of proteinuria, increased creatinine levels,
changes in urinary sediments, and, in general, the
presence of immunological activity (NG).

Proposals

•

The responses should be evaluated according to the
criteria for complete and partial responses (NG).

•

Responses are based on the evolution of creatinine,
proteinuria, and urinary sediment values as
compared to baseline values (NG).

Justification

There is no standard definition for the patterns of response to
treatment, although all are based upon the values observed in
basic laboratory variables.20 The most commonly used criteria,
which are divided into partial and complete response, are
summarised in Table 9.21 The inclusion of haematuria as a
6

Justification

There is no unanimous decision regarding the criteria used
for renal recurrence, which is also based on the changes
observed in creatinine, proteinuria, and urinary sediment
levels as compared to baseline values. Recurrence tends to
be accompanied by reduced complement and increased antinDNA titres. In cases of severe recurrence, renal function
deterioration may be present. The most commonly accepted
criteria for renal recurrence are summarised in Table 10.
When treatment fails (failure to respond or recurrence), it is
important to rule out non-compliance with treatment,
especially in young patients that may have problems
adapting to a chronic disease.22
Nefrologia 2012;32(Suppl.1)1-35
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Table 10. Crit eria f or recurrence
M ild recurrence

M oderate recurrence

Severe recurrence

 red blood cells/sample

If baseline creatinine is:

If baseline creatinine is:

in sediment from <5 to >15,

<2mg/dl,  by 0.2-1mg/dl

<2mg/dl,  by >1mg/dl

w ith >
_2 dimorphic

>2mg/dl,  by 0.4-1.5mg/dl

>
_ 2mg/dl,  by >1.5mg/dl

red blood

and/or

and/or

cells in high-pow er fields

If the Pr/Cr ratio is:

a Pr/Cr ratio >5

and/or

<0.5 ,  by >
_1

>_1 casts, leukocyte count (in the absence of

0.5-1,  by >
_ 2,

urinary infection), or both

but w ith an absolute
increase less than 5

2. THERAPEUTIC GENERALISATIONS
2.1. Corticosteroids
Proposals

•

Given the level of associated morbidity, the use of oral
corticosteroids is recommended at the lowest doses
and shortest time spans possible (1B).

•

In
severe
cases,
intravenous
pulses
of
methylprednisolone at 250mg-1000mg is recommended
at the start of treatment and as adjuvant therapy
during the induction phase (1B).

•

Irrespective of the starting dosage, the amount of
prednisone prescribed should be rapidly reduced,
until reaching a maintenance dose no greater than
5mg/day, or even halting this treatment based on the
activity of the disease (1C).

Justification

Oral prednisone is the normal baseline treatment for
lupus nephritis. It has been clear for many years that
combination therapy with immunosuppressive drugs is
more effective than monotherapy with corticosteroids. 23
However, there are no comparative studies that have
tested prednisone at different doses. In fact, the formula
of 1mg/kg/day is established only as the customary
dosage.
From the pharmacological point of view, the relationship
between beneficial and adverse effects of prednisone
doses is not completely linear. Different doses activate
different pathways, with important differences in the
potency and speed of the anti-inflammatory activity of
the drug, as well as the undesirable effects, the majority
of which have to do with genomic mechanisms. 24
Genomic effects are maximum at >30mg/day, with
increased potency of non-genomic effects (greater speed
and potency) after doses >100mg/day.25
Nefrologia 2012;32(Suppl.1):1-35

Observational studies and clinical trials, most of which
included patients with rheumatoid arthritis, show that adverse
effects such as osteoporosis, osteonecrosis, diabetes, severe
infections, cataracts, and cardiovascular disease do not or
rarely appear at doses ≤7.5mg/day, and they exponentially
multiply after doses >10mg/day.26-28
In patients with SLE, observational studies have shown that
prednisone is an important cause of irreversible organ
damage,29-31 with increased associated risk of osteoporotic
fractures, avascular necrosis, cataracts, coronary disease, and
stroke.30 On the contrary, methylprednisolone pulses have not
been related any of these complications. Other cohort studies
have established the association between maximum doses of
prednisone and thrombosis,32 and still others between the
duration of steroid treatment and the presence of carotid
plaques33 and ischaemic heart disease34 in patients with lupus.
With regard to the efficacy of these drugs in patients with
lupus nephritis, and in the absence of direct comparisons, the
different clinical trials that have been published all show
similar results using induction doses of 1mg/kg/day of
prednisone21,35,36 or 0.5mg/kg/day,37,38 or even less.39 The
addition of methylprednisolone pulses, both at the start of
treatment37,38 and during the entire induction phase,38 can
improve the long-term prognosis of these patients, without
increasing the incidence of adverse effects. Recent studies
examining what dose of methylprednisolone should be used
have shown that regimens <1000mg/day are equally
effective in severe flares of lupus, and with a lower
frequency of associated infections.40
Without a doubt, there is no evidence that can indisputably
support induction therapy for lupus nephritis with elevated
doses of prednisone, and indirect results suggest that lower
doses can be equally effective. Additionally, the association
of methylprednisolone pulses increases the potency of the
treatment without increasing the rate of adverse effects. On
the other hand, we do have solid evidence indicating that
corticosteroids produce severe adverse effects, with a
notable correlation between these drugs and the development
of irreversible damage and cardiovascular disease in patients
with lupus. The adverse effects of prednisone are dosage7
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dependent, and on a long-term basis, are clearly correlated
with doses >5mg/day.

cumulative doses of 1000g, and so an ophthalmological
examination is recommended before using the drug and
active monitoring should follow on a yearly basis.41,47

2.2. Hydroxychloroquine
2.3. Anti-proteinuria drugs
Proposals
Proposals

•

•

We recommend that patients with SLE receive
hydroxychloroquine on a long-term basis if no
contraindications exist. Lupus nephritis, sustained
remission, and pregnancy should not indicate halting
hydroxychloroquine treatment (1B).
We recommend including a yearly ophthalmological
examination in the monitoring regimen for adverse
effects, especially with cumulative doses of
hydroxychloroquine >1000g (1C).

•

We recommend that patients with lupus nephritis,
proteinuria, and/or arterial hypertension receive
renin-angiotensin-aldosterone
system
(RAAS)
blockers (1B).

•

We recommend weight loss if the patient is obese due
to the beneficial effects on proteinuria and on the
progression of renal disease (1C).

Justification
Justification

A recent systematic review has revealed that the use of
anti-malarial medications increases the survival of lupus
patients, with a >50% decrease in long-term mortality
rates. 41 A cohort study published afterwards confirmed
these results, and also demonstrated an effect dependent
on the duration of treatment.42 Other remarkable effects of
antimalarial treatments are protection against organ
damage and thrombosis and the prevention of flares of
lupus activity.41
In the specific field of lupus nephritis, three retrospective
studies have pointed to the usefulness of anti-malarial
medications as adjuvant treatment. In a cohort of 29 patients
with membranous nephritis treated with mycophenolate
mofetil, the rate of remission was greater in patients that
received hydroxychloroquine (64% vs 22%; P=.036).43 A
second case-control study analysed the factors associated
with extended remission,44 finding that 94% of patients in
extended remission had received hydroxychloroquine, as
compared to 53% of controls (P=.01). Finally, a
retrospective study with 206 patients with lupus nephritis
showed that previous treatment with hydroxychloroquine
was associated with decreased progression to stage 5 renal
failure, thrombosis, cardiovascular disease, infection, and
death.45 More recently, a study involving the LUMINA
prospective cohort demonstrated that patients with lupus
nephritis that receive hydroxychloroquine suffered less
severe development of kidney damage (hazard ratio: 0.29;
95% confidence interval [CI]: 0.13-0.68).46
Given its better safety profile, hydroxychloroquine is
recommended over chloroquine. 41 Although the
frequency of maculopathy is low, it does increase after
8

A sustained increase in protein elimination through the urine
is considered to be an additional risk factor for the
progression of renal disease.48 Since the studies involving
lupus nephritis are limited, the beneficial effects of RAAS
blockers in chronic glomerular diseases and diabetic
glomerulonephritis may be extrapolated.49,50 These drugs
include angiotensin II-converting enzyme (ACE-II)
inhibitors, as well as angiotensin receptor blockers (ARB).
The anti-proteinuria effect of these drugs is independent on
the decrease in blood pressure.51 In certain patients with no
deterioration in glomerular filtration rates, proteinuria may
be further reduced using combined ACE/ARB inhibitors,
closely monitoring the development of adverse effects on
glomerular filtration rate and the possibility of hyperkalemia.
There is no information available regarding the possible
additional benefit of aliskiren on proteinuria, whether alone
or in combination with ARB.
Recently, the LUMINA multi-ethnic prospective study
concluded that the treatment of lupus patients with ACE
inhibitors delays the development of nephritis as measured using
renal biopsy.52 The probability of avoiding renal involvement
after 10 years was 88.1% in the group of patients receiving
ACE-inhibitors, as compared to 75.4% in those that did not
(P=.0099). The group treated with ACE inhibitors also
developed a lower percentage of proteinuria and/or lupus
nephritis, as measured using renal biopsy, than the untreated
group (7.1% vs 22.9%; P=.016). Long-term, prospective studies
are needed to evaluate the administration of ACEi/ARB and
clear up doubts regarding the efficacy and safety of these drugs
in patients with different types and stages of lupus nephritis.
Obesity is considered to be a risk factor for the progression
of chronic nephropathies. Five controlled studies have
shown that weight losses achieved through various methods
Nefrologia 2012;32(Suppl.1)1-35
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were associated with decreased mean proteinuria of up to
1.7g. The meta-regression analyses show that each kg of
weight lost in obese patients with proteinuria allowed for a
mean decrease in proteinuria of 110mg, regardless of the
changes in blood pressure.53

2.4. Cardiovascular risk and arterial hypertension
Proposals

•

We recommend evaluating cardiovascular risk and
implementing both pharmacological and nonpharmacological measures to decrease the probability
of developing accelerated arteriosclerosis (1B).

•

We recommend precise control of blood pressure,
since this decreases the incidence of cardiovascular
events and improve renal survival (1B).

proteinuria. Controlling proteinuria with losartan, diuretics,
and a no-salt diet is associated with reduced excretion of
tubular damage markers and improved glomerular filtration
rates and proteinuria.60 Thus, RAAS-blocking drugs would
be the first option because of their anti-proteinuria, antihypertensive, and protective effects for the kidney. However,
some patients may require combined therapies that may
involve diuretics and calcium antagonists.
The blood pressure levels that should be reached in patients
with lupus nephritis can be similar to the currently
recommended values for other groups with high
cardiovascular risk, such as patients with diabetic
nephropathy, and should not exceed 130/80mm Hg. In order
to ensure these objectives, outpatient blood pressure
monitoring may be useful.
Tobacco use has been established as an additional risk
factor that predicts the appearance of the first
cardiovascular event in patients with SLE,61 mainly in
patients of African descent.62

Justification

It is well-established that patients with SLE have a higher
incidence of arteriosclerosis than the general population,54,55
as well as a higher risk of acute myocardial infarction. 34
This is probably due to the combination of several causes,
some of which are common in the general population
(age, hypertension, hypercholesterolemia, tobacco use)
and others related to genetic factors, the stage of the
chronic inflammatory disease, and the treatments
received. In patients with lupus nephritis, over 40% of all
deaths, both in the short and long term, are due to
cardiovascular problems.56

2.5. Gastric protection
Proposal

•

We recommend the use of drugs for gastric protection
in patients with a history of gastrointestinal
haemorrhage or peptic ulcer disease and those under
concomitant treatment with corticosteroids and nonsteroidal anti-inflammatories (1B).

Justification

In these circumstances, the risk of developing
arteriosclerosis and ischaemic heart disease will influence
both the quality and quantity of life of the patient, and so it is
essential to evaluate the cardiovascular risk of lupus patients
so as to modify diet, avoid harmful habits (tobacco use,
sedentary lifestyle, and high salt intake) and start
pharmacological treatment. An altered lipid profile, which is
frequently observed in lupus patients with atheromatous
plaques in the carotid artery, is closely associated with the
cumulative dose of corticosteroids.57 The LASER study
showed that patients with SLE and a background of
ischaemic heart disease were older, with a higher proportion
of males, and had received corticosteroids or azathioprine at
higher doses than those with no background of coronary
disease.58 Hypercholesterolemia should be treated intensely,
regardless of treating the possible underlying causes.

Monotherapy with glucocorticosteroids causes a slight increase
in the risk of gastrointestinal complications (bleeding or
perforation).63 A different scenario is the concomitant use of
prednisone and non-steroidal anti-inflammatories, which is
associated with a risk of gastrointestinal toxicity 12 times
higher.63 On the other hand, chronic suppression of gastric
acidity may produce adverse effects, since it can interfere with
the absorption of iron, calcium, and vitamin B12, as well as
increasing the rate of colonisation of the upper digestive tract
by enterobacteria and Clostridium.64,65 As such, it must be used
with caution.

2.6. Bone protection
Proposals

Optimal control of blood pressure slows down the
progression of chronic kidney disease and also reduces the
risk of cardiovascular events.59 Chronic tubulointerstitial
damage occurs in patients with chronic kidney disease and
Nefrologia 2012;32(Suppl.1):1-35

•

We recommend that patients treated with
corticosteroids receive oral supplements of calcium and
vitamin D, as far as no contraindications exist (1A).
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•

We recommend treatment with bisphosphonates as a
preventive measure against osteoporosis and fractures
in patients older than 50 years, or at younger ages if the
patient has a history of fractures (1A).

•

We recommend regular monitoring of circulating 25(OH)
Vitamin D and treatment if levels are abnormal (1C).

•

We
recommend
preventing
secondary
hyperparathyroidism in lupus patients with renal
failure (1C).

Justification

The presence of osteopaenia and osteoporosis represents a
serious problem for patients with SLE of both sexes. The
analysis of risk factors is complex, since the available
studies have been performed in patients from very different
periods and varied treatment regimens. It is difficult to
determine the exact role of corticosteroids in bone loss in
adults with lupus, since age, weight, and menopause are
additional risk factors.66,67
Furthermore, after a systematic review, the American
College of Rheumatology has recently recommended, with
the highest possible level of evidence, oral calcium
supplements (1000mg/day-1500mg/day) and vitamin D
preparations in patients that are to receive treatment with
corticosteroids for over three months.68 Additionally,
25(OH) Vitamin D levels must be measured regularly in

patients with lupus, since deficiencies of this vitamin are
very common due to several factors, especially
photoprotection.69 Although the physiological and clinical
consequences of 25(OH) Vitamin D deficit in patients
with SLE is under debate, some authors have suggested
an inverse relationship between 25(OH) vitamin D
concentrations and lupus activity and increased
cardiovascular risk.70
In post-menopausal patients and males older than 50 years
that are to receive corticosteroids for more than three
months, we recommend administering bisphosphonates
(Table 11). In pre-menopausal women and men younger
than 50 years, the recommendations are less clear, since
the risk of fracture is not well defined. Additionally, the
risks of taking bisphosphonates for extended periods and
the adverse effects on gestating mothers recommend
caution in using these drugs. Compounds with a shorter
half-life, such as alendronate, should be used in these
patients when also taking prednisone doses equal to or
greater than 7.5mg/day.68
We also recommend taking other actions, such as quitting
smoking, limiting the daily intake of alcohol, and
regularly monitoring bone density. Patients with
glomerular filtration rates <50ml/min should have
parathyroid hormone (PTH) levels regularly checked,
since secondary hyperparathyroidism may be present. In
addition, serum phosphorous levels should be controlled
through proper diet, and oral phosphorous binding agents,
and PTH secretion-suppressing drugs, such as calcitriol

Table 11. Possible t herapeut ic opt ions f or t he prevent ion and t reat ment of ost eopaenia/ost eoporosis induced by
glucocort icost eroids in adult pat ient s
Therap. option
Calcium

Product

When

Dose

Comments

Calcium carbonate

Dose P>7.5mg/day

1250mg

Divided

Possible AE
Hypercalcaemia
lithiasis
constipation

throughout the
day coinciding

Vitamin D

Bisphosphonates

Calcium citrate

Dose P> 7.5mg/day

1500mg

Can be taken after fasting

Vitamin D2

If 25 (OH) D3 levels

50000u per week for

In combination with calcium

are <20ng/ml

8 weeks

supplements

Vitamin D2

If 25 (OH) D3 levels are at 20-25ng/ml

50000u every 1-2 months

In combination with calcium supplements

Calcifediol

If 25 (OH) D3 levels are <20ng/ml

0.266mg oral every 7 to 30 days

Safer than vitamin D2

Calcitriol

In the case of chronic renal failure

0.25µg every 24-48 hours

Control the value of Ca x P

70mg week

Gestation is not contraindicated

Alendronate

Osteopaenia

Risedronate

Osteopaenia / Osteoporosis

Zoledronic

Post-menopausal osteoporosis

5mg/day or 150mg once per month Gestation and lactation are contraindicated
4 or 5 mg i.v. anual

Osteoporosis, fractures

Fractures

Calcitonin

Human parathyroid

Calcitonin

Teriparatide

hormone

Post-menopausal fractures

Osteoporosis

Hypercalcaemia,
hypercalciuria, renal lithiasis,
AHT

GI symptoms,
mandibular osteonecrosis,
nephrotoxicity if CrCl<35ml/min.
Pancytopenia
Atrial fibrillation

200UI/day nasal

Possibly effective

or 100IU subcutaneously

in vertebral fractures,

injection

not useful in other fractures

Rhinorrhoea in nasal applications

Effective in vertebral fractures

Headache, dizziness

20mg subcutaneously per day

Pain at the site of

Adynamic bone disease

P: prednisone; GI: gastrointestinal; CrCl: creatinine clearance.
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and paricalcitol, can be used along with regular
measurements for preventing the appearance of
hyperkalemia and excessive parathyroid suppression.71

2.7. Ovary protection and hormonal contraception
Proposals

•

•

•

We recommend not exceeding a cumulative dose of
10g cyclophosphamide in order to minimise the risk
of ovarian toxicity (1C).
We recommend using GnRH analogues in order to
preserve ovarian function in women older than 35
years if the dose of cyclophosphamide is >10g (1C).
We advise against the use of oestrogen-based
contraceptive methods in women with active lupus
nephritis or antiphospholipid antibodies (1C).

On the other hand, the very small number of thrombotic
episodes registered happened in patients with antiphospholipid
antibodies, even at low levels.76,77 One population-based study
recently carried out demonstrated that the risk of stroke was
much higher in women younger than 50 years with lupus
anticoagulant that received oestrogen-based treatments.78 As a
consequence, the presence of antiphospholipid antibodies should
be considered as a contraindication for administering oestrogenbased contraceptives.

2.8. Vaccinations and infectious prophylaxis
Proposals

•

We recommend carrying out all vaccination protocols
based on age and to avoid vaccines containing live or
attenuated viruses during immunosuppression (1B).

•

We recommend vaccinating patients before receiving
B lymphocyte-depleting agents (1B).

Justification
Justification

A recent review72 established a 50% risk of permanent
amenorrhea in women older than 32 years that received a
cumulative dosage >8g/m2. However, other authors have
published values lower than 15%.37,73 In any case, ovarian toxicity
produced by cyclophosphamide is clearly determined by the
cumulative dose and age of the patient. Women that receive
cumulative doses >10g of cyclophosphamide, particularly if they
are older than 30-35 years, should be considered at a high risk of
suffering early menopause.72
GnRH analogues (leuprolide), administered on a monthly basis
intramuscularly, are effective at reducing the incidence of
amenorrhea. A recent meta-analysis that included studies (mostly
observational) of women with lupus and different types of cancer
treated with cyclophosphamide concluded that the probability of
maintaining fertility was 68% greater (relative risk: 1.68; 95% CI:
1.34-2.1) when using leuprolide.74 However, this difference was
not significant in any of the three studies analysed that included
women with SLE. The total dose of cyclophosphamide
administered was not specified in the majority of studies.
Although it has been suggested that leuprolide may increase the
risk of thrombosis or worsen lupus activity, the adverse effects
observed so far have been mild and uncommon.75
The safety of oral contraceptive medications containing
oestrogens in women with SLE has been analysed in two
recent clinical trials.76,77 Neither study observed an increase
in lupus activity in patients taking contraceptive
medications, although women with severe lupus activity
were excluded from both. As such, we cannot ensure that
oestrogen-based contraceptive medications do not worsen
cases of active lupus nephritis.
Nefrologia 2012;32(Suppl.1):1-35

Extreme caution should be taken to avoid whenever possible the
appearance of infection by opportunistic micro-organisms, which
can occur with greater frequency in the case of active disease and
intense immunosuppression, especially during the induction phase.
Recording the history of all vaccines received in the initial clinical
history is recommended in order to plan a tentative vaccination
schedule.79 Infections can be favoured by a state of pharmacological
immunosuppression or immune deficit associated with lupus. This
includes congenital or acquired immunoglobulin and complement
deficits and decreased splenic function, with a greater risk of
infection by encapsulated bacteria and Salmonella.
The efficacy of vaccination programmes in patients with chronic
inflammatory diseases (rheumatoid arthritis, vasculitis, and
lupus) has been shown to have a similar or slightly lower
response rates than those obtained in healthy control subjects.
However, treatment with tumour necrosis factor alpha (TNFα)
antagonists and, to a much greater extent, rituximab, has been
associated with inadequate immunological responses to vaccines
against the cold virus and pneumococcus. In contrast, the
response to the tetanus vaccine under the same circumstances is
not altered. As such, we recommend programming vaccinations
at least four weeks before treatment with rituximab, or to wait
six months for vaccinations after administering this drug.79
Studies that have specifically addressed vaccinating lupus
patients are limited.80 It has been suggested that certain vaccines
act as triggering factors for flares of lupus activity, although this
suspicion is based on case series with a low level of evidence.
Table 12 summarises the recommendations for vaccinating
patients with lupus nephritis.79
11
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Table 12. Recommendat ions f or vaccines in pat ient s w it h syst emic lupus eryt hemat osus
Children

Adults

Trips

Vaccine

Notes

Flu

YES

YES

--

In

sc

Hepatitis A y B

YES

YES

YES

In

Occasionally causes lupus flares.

Pertussis, diphtheria

YES

--

--

Tetanus

YES

YES

YES

Polio

YES

YES

--

At/In

Inactivated preferred

Haemophilus

YES

--

--

Cj

Recommended

S. Pneumoniae

YES

YES

--

Recommended

N. M eningitis

YES

YES

--

Not studied in SLE

Rabies

YES

YES

--

Varicella, Rubella; M umps

NO

NO

--

At

NR if receiving immunosuppressants

BCG

NO

NO

--

At

Uncommon complications

Currently considered safe
Not studied in SLE
Safe and effective

Not studied in SLE

Cholera

--

--

NO

At

NR

Yellow Fever

--

--

NO

At

Not recommended

Japanese encephalitis

--

--

YES

In

Not studied in SLE

Salmonella typhi

--

--

NO/YES

At/In

Not studied in SLE

In: inactive virus; At: live attenuated virus; Cj: conjugated; sc: subcutaneous; NR: not recommended. Adapted from references (O´Neill, 2006 and
Guidelines for vaccination 2010).

Before starting immunosuppressive therapy, the presence of
active or latent infection by Mycobacterium tuberculosis
should be first evaluated. So far, there is no evidence for
recommending prophylaxis against cytomegalovirus or herpes
virus with drugs such as ganciclovir or acyclovir, although the
risk of infection by these viruses should be taken into account.
Some authors recommend prophylaxis against Pneumocystis
jiroveci with trimethoprim-sulfamethoxazole during treatment
with cyclophosphamide in patients with auto-immune disease,
despite the lack of precise evidence. They justify this
recommendation by extrapolating the benefits obtained in
patients with human immunodeficiency virus (HIV) and those
that have undergone a kidney transplant (KT), taking into
account that the prevalence of colonisation exceeds 10% and
can be exacerbated in situations of pharmacological
immunosuppression.81 In any case, risk should be evaluated on
an individual basis for each patient (immunosuppressant load,
lymphocytopenia, etc.)

phase can vary, but in general it lasts from three to six months,
or even longer if the patient still has signs of active renal
disease. The second phase, or maintenance, has the objective
of avoiding the development of renal flares during the
evolution of the disease, and to maintain the improvements
achieved during the induction phase. In general, this phase
involves a less intense immunosuppressive regimen. The
duration of this phase, and thus the duration of treatment for
lupus nephritis, is indefinite, but it generally lasts at least two
years after remission is established. It is also important that all
of this treatment be undergone with the least possible
secondary side effects.
The number and type of immunosuppressive drugs used,
their dosage, and duration of treatment must all be decided
upon based on the clinical manifestations of the patient,
his/her renal function, the histological characteristics
observed in the renal biopsy, and the evolution towards a
complete or partial response.

3. INDUCTION AND M AINTENANCE THERAPY WITH
IM M UNOSUPPRESSIVE DRUGS.
TREATM ENT DISCONTINUATION

3.2. Treatment categorised according to the
histological class of the renal biopsy

3.1. What are induction and maintenance therapy?

3.2.1. Class I

The treatment of the most severe histological classes of lupus
nephritis (classes III and IV) and class V is divided into two
phases.82 The first phase, or induction of response, has the
objective of producing early remission of the renal flare and to
avoid progression towards chronicity. This is achieved using
intensive immunosuppressive treatment. The duration of this

Proposals

12

•

Given that the diagnosis of class I lupus nephritis is
only histological and is not accompanied by altered
clinical or laboratory parameters, immunosuppressive
treatment should not be administered. The treatment
Nefrologia 2012;32(Suppl.1)1-35
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of these patients should be determined by their extrarenal manifestations (NG).
•

The appearance of significant proteinuria, nephrotic
syndrome, or macroscopic haematuria in patients
diagnosed with class I lupus nephritis would require
ruling out associated glomerular processes or
histological evolution towards other classes of lupus
nephritis with a new renal biopsy (NG).

in nephrotic range), active sediment, arterial hypertension, or
deteriorated renal function using glucocorticosteroids.85 The
dose of glucocorticosteroids is not specified, although it is
high in all cases published. In patients with recurrence,
azathioprine is proposed as the first choice, although some
patients were treated with other immunosuppressive drugs.
3.2.3. Classes III (A and A/C) and IV (A and A/C)
3.2.3.1. Induct ion t herapy

Justification
Proposals

Class I lupus nephritis is an exclusively histopathological
finding, since patients remain asymptomatic from a clinical
and laboratory analysis point of view, and as such do not
present any indications for performing a renal biopsy.
There are very few studies that have evaluated the
prevalence of histological classes I and II in patients with
SLE.83 These studies are based on renal biopsies in patients
with no indication of renal involvement. So far, and although
some signs consider class I to be the initial stage of lupus
nephritis, there is no evidence to support a renal biopsy at
the moment of diagnosing SLE in patients with no signs of
renal involvement, nor the need to treat these patients with
class I lupus nephritis.84

•

In patients with class III or IV lupus nephritis, we
recommend treating with glucocorticosteroids (1A)
accompanied by one of the following therapeutic options:
- Cyclophosphamide (1B).
- Mycophenolate mofetil (1B) or enteric-coated
mycophenolate sodium (2C).

•

We recommend that glucocorticosteroids be started
with a dose of prednisone up to 1mg/kg/day
(maximum dose of 60mg/day), although smaller
doses up to 0.5mg/kg/day can be used with
concomitant pulses of methylprednisolone (1B).

•

We suggest using intravenous (IV) pulses of
methylprednisolone (250mg/day-1000mg/day for three
consecutive days) in the presence of extracapillary
proliferation in the renal biopsy or in patients with
acute deterioration in renal function (2C).

•

In order to reduce the cumulative dose and avoid the
well-known toxicity that can be produced when
using this drug, we recommend administering
cyclophosphamide in IV pulses under one of the
following administration regimens:
- Monthly IV pulses of 750mg/m2 body surface area
for six consecutive months. (1B)
- Fornightly IV pulses with a fixed dose of 500mg for
three months (a total of 6 pulses) (1B). If this regimen
is used, the patient must first receive pulses of
methylprednisolone (750mg/day for 3 days) followed
by prednisone at doses of 0.5mg/kg/day.

•

If mycophenolate is chosen for induction therapy, it
should be commenced at oral doses of 1g/day
(divided in two doses) in the form of mycophenolate
mofetil or 720mg (divided into two doses) in the
form of enteric-coated mycophenolate sodium.
These doses should be progressively increased over
two weeks until reaching a dose of 2g/day-2.5g/day
(mycophenolate mofetil) (1B) or 1440mg-1880mg
(mycophenolate sodium) (2C), divided into 2-3
daily doses.

3.2.2. Class II
Proposals

•

Immunosuppressive treatment would not be initially
indicated in patients with class II lupus nephritis. The
treatment of these patients should be determined by
their extra-renal manifestations (NG).

•

In the presence of significant proteinuria (>1-2g/day
despite renal protective treatment) and/or
deteriorated renal function that is not attributable to
functional factors, we suggest that patients receive
steroid treatment (up to 0.5mg/kg/day) whether
accompanied or not by immunosuppressive drugs
(azathioprine, mycophenolate), as corticosteroidsparing drugs for 6-12 months (2D).

Justification

There is no data with a high level of scientific evidence
regarding the optimal treatment of class II lupus nephritis. In a
systematic review of cases published on mesangial nephritis,
some of which had histological characteristics of proliferative
mesangial disease, the resulting recommendations were to
treat patients with significant proteinuria (the majority being
Nefrologia 2012;32(Suppl.1):1-35
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•

We suggest that the induction regimen include IV
cyclophosphamide in cases of severe deterioration in
renal function (serum creatinine >3mg/dl) and those
with cellular crescents or fibrinoid necrosis lesions in
the biopsy (2C).

•

The patient’s race, socioeconomic conditions, and the
probability of proper compliance with the prescribed
treatment are all factors shat should be considered
before deciding between a treatment regimen that
includes IV cyclophosphamide or mycophenolate
(NG).

Justification

Histological classes III and IV are more severe and so require
intensive treatment based on combined therapy with
corticosteroids and immunosuppressive drugs.86 The majority
of studies performed until now have involved
glucocorticosteroids at high levels initially, up to 1mg/kg/day,
or IV pulses for more severe cases.87 As previously mentioned,
this dose is based on nothing more than customary practice,
since no specific studies compare different doses of
prednisone.
In this sense, there is indirect evidence that lower initial
doses of corticosteroids could be sufficient to push a
renal flare of disease into remission. In studies by the
Euro-Lupus Nephritis Trial (ELNT), comparing two
different treatment regimens with cyclophosphamide, the
initial dose of glucocorticosteroids was three pulses of
750mg methylprednisolone followed by 0.5mg/kg/day
prednisone for four weeks, and then a progressively
descending dosage. 37,88 In another study sponsored by the
National Institutes of Health (NIH) in the USA, monthly
pulses of methylprednisolone were compared with
monthly pulses of cyclophosphamide, and with a
combined treatment scheme. 38 All patients also received
treatment with prednisone at initial doses of
0.5mg/kg/day for four weeks, followed by progressively
decreasing amounts. As was described in the previous
section, a small randomised clinical trial with 29 patients
with proliferative lupus nephritis compared one
continuous dose of oral cyclophosphamide with pulses of
cyclophosphamide combined with methylprednisolone, 39
and this second group was also treated with prednisone at
0.3mg/kg/day, as opposed to 0.85mg/kg/day in the first
group. No significant differences were observed between
the two groups in terms of a clinical response. Finally, a
study of 81 patients with class III and IV lupus nephritis
analysed the efficacy of mycophenolate sodium in
combination with two different dosages of
glucocorticosteroids. 89 All patients also received a daily
pulse of methylprednisolone (500mg) during three days
and were then randomised to receive initial doses of
14

prednisone at 1mg/kg/day or 0.5mg/kg/day, both in
similar progressively descending amounts. The lowest
dose of glucocorticosteroids achieved the same results
regarding complete remission (19% vs 18%), although
not in partial remission (48% vs 33%), with better
percentages in terms of the appearance of adverse effects
(10.3% vs 16.7%).
According to these studies, it is possible that initial doses
of prednisone of 1mg/kg/day may not be needed, and that
smaller doses along with pulses of methylprednisolone
could be sufficient for achieving remission in patients with
proliferative lupus nephritis, with a lower associated
toxicity level. However, this fact must be confirmed in
future randomised studies.
Regarding
immunosuppressive
drugs,
both
cyclophosphamide and mycophenolate mofetil are
supported by sufficient scientific evidence to be
considered as first lines of induction therapy for
proliferative lupus nephritis. Until now, at least four
systematic reviews and six meta-analyses have analysed
the available randomised and observational studies that
have compared cyclophosphamide (oral or in pulses)
with
mycophenolate
mofetil. 90-95
In
general,
mycophenolate mofetil presents a better profile for
secondary side effects, as well as a lower incidence rate
of leukopenia and amenorrhea. In the first studies on the
subject, mycophenolate mofetil also demonstrated itself
to be more effective for inducing remission, 90-92 as well
as in some composite variables such as death and
terminal chronic renal failure. 92 However, after the
publication of the ALMS study, the largest study
published with 370 patients, 21 the conclusion of the most
recent meta-analyses is that mycophenolate mofetil is
similar to cyclophosphamide in terms of efficacy. 93-95
Few studies have evaluated the effectiveness of entericcoated mycophenolate sodium in patients with
proliferative lupus nephritis, although the results are
positive and similar to those achieved using
mycophenolate mofetil. 89,96,97
As for the two different methods for administering
cyclophosphamide pulses, the ELNT studies demonstrated
that the low dose (500mg pulses every 14 days for 3
months) is similar in terms of efficacy to the high dose
(750mg/m 2 every month for 6 months), both at 5 and 10
years.37,88 One possible limitation to these studies is that all
patients included in the studies were Caucasians, and most
did not have severe renal involvement, making debatable
the extrapolation of the results to other types of patients,
such as those of African descent or Latin Americans, or
those with severe initial forms of lupus nephritis.
Finally, the choice of one immunosuppressant or another
could be made based on other variables such as race,
Nefrologia 2012;32(Suppl.1)1-35

Guillermo Ruiz-Irast orza et al. Diagnosis and t reat ment of lupus nephrit is

socioeconomic conditions, or the probability of
compliance with the prescribed treatment. Regarding race
and the ethnic origin of the patient, we consider that a subanalysis of the ALMS study 21 showed that patients of
African descent and mixed race responded worse to
cyclophosphamide than to mycophenolate mofetil. In a
similar manner, Latin American patients had a better
response to mycophenolate mofetil. 98 On the other hand,
the cost of treatment with mycophenolate mofetil can be
greater than with cyclophosphamide, although several
studies show conflicting results in this regard. 99,100 In
patients suspected of a low level of compliance with
prescribed oral treatment plans, IV pulses of
cyclophosphamide allow for ensuring that the patient will
receive proper immunosuppression.

3.2.3.2. M aint enance t herapy
Proposals

•

We suggest that, once they have completed the
induction therapy and have reached at least a
partial response, patients with class III or IV lupus
nephritis receive maintenance treatment with low
doses of steroids and mycophenolate mofetil as the
first option over azathioprine (2A) or with entericcoated mycophenolate sodium (2D).

•

We recommend that the maintenance dose for
mycophenolate mofetil range between 1.5g/day and
2g/day
(mycophenolate
mofetil)
(1B)
or
1080mg/day-1440mg/day (mycophenolate sodium)
(2C), divided into two doses.

•

The duration of treatment with mycophenolate should
be at least two years once remission has been reached
(2C). The dose of mycophenolate should be
progressively reduced before completely halted (2C).

•

The initial dose for maintenance therapy using
azathioprine should range between 1.5mg/kg/day
and 2mg/kg/day (1B). The duration of treatment
and gradual reduction in dosage should follow the
same schedule as in the case of mycophenolate (2C).

•

If a response has been achieved at the start of
maintenance therapy, the dose of prednisone should
be set at a maximum of 10mg/day. After this
moment, the dose should be progressively reduced,
always attempting to reach the lowest possible
amount (≤5mg/day) (2B).

•

Steroids should be administered at the lowest dose
possible, but for as long as the patient is being treated
with mycophenolate or azathioprine (2C).
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•

After discontinuing treatment with mycophenolate or
azathioprine, prednisone should be maintained
during a period that will vary based on the
characteristics of the patients. If there is no clinical or
laboratory evidence of activity in patients that have
not experienced previous recurrences, we suggest a
slow and gradual reduction of the dose until
suspending it entirely (2D).

Justification

In 2004, Contreras et al101 showed in a randomised clinical
trial that both mycophenolate mofetil and azathioprine were
more effective and safer than pulses of cyclophosphamide
during the maintenance therapy phase in proliferative lupus
nephritis, with no significant differences between the two
drugs. There were no differences in efficacy and safety
between these two treatments in other studies, although the
number of patients included in these publications was
small.36,102 In fact, two meta-analyses published between 2007
and 2010 concluded that there were no differences in
efficacy or the appearance of adverse effects between
mycophenolate mofetil and azathioprine in maintenance
therapy regimens for proliferative lupus nephritis.91,95
Following these meta-analyses, the results for two different
randomised clinical trials were published that analysed the
same issue but included a larger number of patients. The
MAINTAIN study103 involved a total of 105 patients that
were randomised to receive either mycophenolate mofetil at
maximum mean doses of 2g/day or azathioprine at
maximum mean doses of 124mg/day. After a mean followup period of 48 months, and after performing an intention to
treat analysis, the primary variable, defined as time to renal
flare, was similar between the two study groups. In fact,
there were no differences in any of the final variables
studied: number of renal flares, time to severe flares, time to
mild flares, and time to remission of the renal flare.
Additionally, the activity scores for the disease and the
laboratory variables analysed were similar between the two
groups. In terms of adverse effects, the two drugs were also
similar, except for a greater frequency of leukopenia in
patients treated with azathioprine.
A second recently published phase III clinical trial constitutes
the maintenance phase of the ALMS study.104 This trial included
227 patients that had reached remission according to the criteria
of the responsible physician, and were randomised to
azathioprine (n=111) at a mean dose of 119.7mg/day or
mycophenolate mofetil (n=116) at a mean dose of 1.87g/day,
with a 36-month follow-up period. The primary variable
analysed was the time to treatment failure, which was a
composite variable of death, terminal chronic renal failure,
doubled creatinine value, renal flare (proteinuric or nephritic),
or the need for salvage therapy due to deterioration or
15
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exacerbation of the nephritis condition. At the end of
the study, mycophenolate was shown to be superior to
azathioprine in terms of the primary variable (hazard
ratio: 0.44; 95% CI: 0.25-0.77; P=.003) and treatment
failure (P=.03). There were no differences in adverse
effects. Furthermore, the frequency with which patients
reached complete remission was similar in both groups.
One interesting finding from this study was that the
patients that had received induction therapy using
cyclophosphamide had better results in both groups,
and that patients of African descent showed the greatest
difference in favour of mycophenolate.
These contradictory results could be due to several
reasons. The number of patients included in the
different studies varies, as does their ethnic origins.
Furthermore, in the MAINTAIN study, patients were
included in the maintenance phase even if they had not
achieved renal remission using the induction therapy.
In this study, all patients received cyclophosphamide
during the induction phase, and this subgroup had the
best evolution during the maintenance phase in the
second
study,
both
with
azathioprine
and
mycophenolate. Finally, the primary variable was not
the same in both studies.
Moreover, the dose of corticosteroids used in these
studies at the start of the maintenance therapy phase
was different. In the ALMS study, the maximum dose
was 10mg/day prednisone or its equivalent, and the
progressively decreasing dose was decided upon by the
treating physician. In the MAINTAIN study, the initial
corticosteroid dose at the start of the maintenance
therapy phase was 7.5mg/day prednisone in week 24
and 5mg/day in week 52. Additionally, after week 76,
the amount administered continued to decrease, and
was completely suspended whenever possible (21 and
20 patients in the azathioprine and mycophenolate
mofetil groups, respectively). This information is
important, because there is a notable heterogeneity in
the amounts of corticosteroids used in maintenance
therapies for lupus nephritis, as has been recently
revealed. 105
There is no reliable data regarding what the optimal
duration for the maintenance therapy in proliferative
lupus nephritis. In the majority of randomised studies,
immunosuppressive therapy lasts approximately 3.5
years. One retrospective study identified a mean
duration of maintenance phase immunosuppression of
less than three years as an independent prognostic
factor for negative renal evolution, defined as the
development of terminal chronic renal failure, doubled
creatinine levels, or death. 106 Some authors recommend
progressively suspending immunosuppressive treatment
after a minimum of five years. 107
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3.2.4. Class V
3.2.4.1. Induct ion t herapy
Proposals

•

In patients with class V lupus nephritis, we
recommend initial treatment with prednisone up to
1mg/kg/day (with maximum dose of 60mg/day and
later reduction of the dosage in a similar manner to
classes III and IV), accompanied by one of the
following treatment options:
- Cyclophosphamide (1B).
- Calcineurin inhibitors: cyclosporine (1B) or
tacrolimus (2C).
- Mycophenolate mofetil (1B) or enteric-coated
mycophenolate sodium (2C).
- Azathioprine (1C).

•

If cyclophosphamide or mycophenolate are used,
they should be used in the same doses as for classes
III and IV. If azathioprine is used, the initial dose
should be between 1.5mg/kg/day and 2mg/kg/day,
and in the case of calcineurin inhibitors, between
2mg/kg/day and 5mg/kg/day for cyclosporine and
between 0.15mg/kg/day and 0.2mg/kg/day for
tacrolimus (1B).

•

Patients with class V lupus nephritis and renal
biopsies with criteria for coexisting class III or IV
lupus nephritis should be treated as is indicated for
these last two types (2C).

Justification

Few studies have analysed which the most adequate
treatment for membranous lupus nephritis is, and as such,
the level of supporting evidence is generally low. Recently, a
prospective study of 40 patients demonstrated that a
combined treatment regimen with prednisone and
cyclosporine
or
cyclophosphamide
administered
intravenously is more effective than treatment with
prednisone alone.108 Specifically, patients were treated with a
regimen of prednisone on alternate days with an initial dose
of 40mg/m2 (approximately 1mg/kg) for eight weeks
followed by a gradual decrease (5mg/week) until reaching a
dose of 10mg/m2 that was maintained for the one-year study
period. One group of patients also received six bi-monthly
pulses of cyclophosphamide (0.5-1g/m2) and the third group
of patients received cyclosporine at initial doses of
200mg/m2 (approximately 5mg/kg). The median level of
proteinuria at the start of the study was 5.4g/day (range:
2.7g/day-15.4g/day) and the median glomerular filtration
rate was 83ml/min/1.73m2 (range: 32ml/min-189ml/min).
The primary study variable was remission of proteinuria,
Nefrologia 2012;32(Suppl.1)1-35
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which was achieved in 27%, 60%, and 83% of patients
treated only with corticosteroids, cyclophosphamide, and
cyclosporine, respectively. The use of cyclosporine in this
type of lupus nephritis is also supported by other studies
performed with a smaller number of patients.109
With regard to the use of mycophenolate mofetil,
Radhakrishnan et al 110 published a study that compiled
specific information from patients with class V lupus
nephritis included in two previous randomised studies
in which mycophenolate mofetil was compared to
pulses of cyclophosphamide as an induction
therapy. 21,101 They analysed 84 patients, 65 of which
followed the treatment schedule for 24 weeks. The
mean dose of mycophenolate mofetil ranged between
2.6g/day and 2.8g/day, and the mean dose of
cyclophosphamide ranged between 760mg/m 2 and
829mg/m 2 . The initial dose of prednisone used ranged
between 35mg/day and 54mg/day. There were no
differences observed between the two drugs in the
percentage change in proteinuria or creatinine after 24
weeks. They did not found any difference when
analysing patients with nephrotic-range proteinuria
either. There is very little evidence regarding the use of
enteric-coated mycophenolate sodium in patients with
class V lupus nephritis. In the previously mentioned
studies, only 6 cases were described.
One open study examined 28 patients treated with
azathioprine (mean dose of 1.7mg/kg/day) together
with prednisone at a mean initial dose of
0.85mg/kg/day. After 12 months, the percentage of
complete and partial remissions was 67% and 22%,
respectively, and the drug was very well tolerated. 111
The use of tacrolimus to treat membranous lupus
nephritis is anecdotal. 112,113 The study involving the
largest sample size held only 18 patients, with mean
proteinuria at 4.5g/day and a glomerular filtration rate
of 102.8ml/min/1.73m 2 The dose of tacrolimus was
between 0.1mg/kg/day and 0.2mg/kg/day in order to
achieve a plasma level of 3ng/ml-8ng/ml, along with
prednisone at an initial dose of 30mg/day. After 12
weeks, the partial and complete remission rates were
50% and 27.8%, respectively. These results were
similar to those achieved in a historical cohort of
patients treated with oral cyclophosphamide or
azathioprine. 113
Finally, there are retrospective studies that show that
the prognosis for renal function after 10 years in
patients with membranous lupus nephritis and evidence
of proliferation in the renal biopsy is worse than in
patients with “pure” forms of the disease, 114 which
would support treating these patients as if they suffered
from proliferative forms (classes III and IV).
Nefrologia 2012;32(Suppl.1):1-35

3.2.4.2. M aint enance t herapy
Proposals

•

After they have completed the induction therapy regimen
and reached at least a partial response, we suggest that
patients with class V lupus nephritis undergo
maintenance treatment with low doses of steroids and
one of the following treatment options (2B):
- Mycophenolate
- Calcineurin inhibitors
- Azathioprine

•

We suggest maintenance therapy duration and dosage
similar to those described for classes III and IV, with
regard to steroids, mycophenolate, and azathioprine.
The duration of treatment would also be the same in
the case of calcineurin inhibitors (2D).

Justification

No studies have been specifically designed to investigate
which is the proper treatment for maintenance therapy in
patients with class V lupus nephritis. In general, these
patients have been included in randomised prospective
studies involving proliferative lupus nephritis, but due to the
scarcity of this disease, it has not been analysed
independently.
The data available comes from the studies cited in the
previous section and suggest that azathioprine,101,111,113
mycophenolate mofetil,21,101,103 and cyclosporine108 are valid
options for the maintenance therapy phase. Additionally, the
treatment regimen involves the same duration as in patients
with proliferative lupus nephritis.

4. SPECIAL SITUATIONS
4.1. Chronic renal failure class VI
lupus/ dialysis/ transplant

4.1.1. Concept of class VI lupus nephrit is.
Hist opat hology and diagnosis
Class VI lupus nephritis is the final phase of renal
damage produced by this immunological disease. The
current histological classification of lupus nephritis
includes class VI for cases that are in the final stage of
the disease and that, from the point of view of renal
function, correspond to stage 5 on the KDOQI scale for
the classification of advanced chronic kidney disease
(ACKD) based on glomerular filtration rate, which in
these cases is less than 15ml/min. 5,115 In stage 5 ACKD,
the kidney cannot reach adequately with its functional
17
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objectives, despite the activation of effective
compensation and adaptation mechanisms, which causes
a clinical syndrome known as uraemia. At this point,
almost all organs and systems are affected and the body
quickly deteriorates into a life-threatening state unless
renal replacement therapy (RRT) is commenced in the
form of dialysis or KT. This stage of the disease
becomes very important in the life of patients with SLE
and lupus nephritis, and is a determining factor in their
prognosis. 116
The histopathology of class VI lupus nephritis reveals
a form of renal sclerosis that is the result of the
evolution of the different types of lupus nephritis,
which is indistinguishable from the other aetiologies.
At least 90% of glomeruli are sclerotic and there is
interstitial fibrosis with distortion of tubular and
vascular structures. Immunofluorescence techniques
can show residual complement and immunoglobulin
deposits, but there are little or no histological signs of
immunological activity. 5,117 Under these circumstances,
the progression of the nephropathy is independent of
the immunological aggression, relentlessly advancing
to a terminal stage.

Proposals

•

The diagnosis of class VI lupus nephritis should be
essentially clinical, and a renal biopsy should not be
routinely indicated (NG).

•

Taking a renal biopsy should only be justified in the
presence of rapid deterioration in glomerular
filtration rate with no evident cause in patients with a
history of lupus nephritis (NG).

Justification

The diagnosis of the nephropathy in this phase of the
disease is based on clinical evidence. There is a
progressive decrease in glomerular filtration rate with
increased nitrogenous products and the appearance of
biochemical signs and clinical manifestations of uraemia
(acidosis, anaemia, hyperkalemia, altered metabolism of
phosphorous and calcium, etc.), with no clinical or
immunological signs of lupus activity. Proteinuria and
altered urinary sediment can persist. 5,116 A renal biopsy is
not indicated at this stage of the disease, except for in
certain clinical contexts (see farther on). Occasionally,
there may be a rapid deterioration in renal function in
patients that already had CKD secondary to lupus
nephritis. These changes can be secondary to a
spontaneous evolution of the disease or due to the
occurrence of exterior, interacting factors (excessive
18

blood pressure control, dehydration, medication, etc.) or
can also occur in the event of an acute flare of lupus
nephritis within a kidney chronically damaged from
previous renal flares. As such, a decrease in glomerular
filtration rates in patients with lupus nephritis that
already had experienced deteriorated renal function may
present a differential diagnosis problem between
irreversible class VI lupus nephritis (which would not
require immunosuppressive treatment), a reversible or
improvable functional disorder that can be returned to
similar renal function levels from before (if proper
specific treatment is applied), and an acute recurrence of
the lupus disease (requiring immunosuppressive
treatment), inflicted on a renal parenchyma already
damaged by chronic lesions from the evolution of the
previous lupus nephritis. The diagnosis is fundamental
for the future of the patient, and in many cases may a
renal biopsy may be necessary to establish one of these
therapeutic alternatives.5,116,118
4.1.2. Risk f act ors f or developing renal f ailure in
lupus nephrit is. Evolut ion t ow ards advanced renal
f ailure in lupus nephrit is
There is a very large variability in the rate of patients with
lupus nephritis that evolve towards ACKD requiring RRT
(7%-70%; median: 20% at 10 years). Despite the advances
made in the treatment of these patients, the rates for CKD
secondary to lupus nephritis does not appear to have
improved in the last decade. An analysis of 9199 cases in
the United States revealed rates of 4.4 per million
population (pmp) in 1996 and 4.9pmp in 2009.119 However,
there are considerable differences between the different
studies published.
There is a marked variability based on race that can affect
the evolution of lupus nephritis. The progression towards
ACKD is significantly more common in patients of African
descent, followed by Latin American patients, and the best
results are obtained in Caucasian and Chinese patients.120-122
Korbet et al,122 in a multi-centre North American study,
observed a 38% renal survival rate 10 years after diagnosis
in African American patients, as opposed to 61% in Latin
Americans and 68% in Caucasians.
Patients with proliferative forms of lupus nephritis (class
III, IV) evolve towards ACKD with the need for RRT at a
greater rate than those with class V patients. The
incidence of ACKD in class V lupus nephritis in classic
studies is lower (8%-12% after 10-12 years), and its
evolution slower. 123-125 However, another study showed an
incidence of ACKD or death in class V lupus nephritis of
28% at 10 years, a similar rate to those found in
proliferative forms. 126 Class I and II lupus nephritis do
not evolve towards ACKD.115,117
Nefrologia 2012;32(Suppl.1)1-35
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Before the introduction of the various methods used for
intensive immunosuppression in 1970, renal survival at 1015 years in the proliferative forms of lupus nephritis did not
exceed 20%-25%, improving to 60%-80% afterwards,
especially
following
the
introduction
of
cyclophosphamide.37,73,101,121,127-129 The results also seem to be
improving with the most recent therapeutic options. For
example, in the ELNT study by Houssiau et al,88 renal
survival at 10 years was 93%.

immunological activity.129,140 In a population of paediatric and
young adult patients with lupus nephritis, no response to initial
treatment and the presence of recurrence were significant
predictive variables for the development of ACKD (hazard
ratio: 5.5 and 11.8, respectively).139

Certain histological risk factors have been described for
the evolution towards ACKD, including the index of
chronicity, the index of activity, and the presence of focal
vs diffuse glomerular lesions, but only the presence of
interstitial fibrosis and index of chronicity are common
in the majority of published studies. They have been
established as independent risk factors for the
development of ACKD.130-132

Proposals

4.1.3. Pre-dialysis management of pat ient s w it h
lupus nephrit is

•

We recommend that patients undergo assessment
in special ACKD centres when estimated GFR
drops below 30ml/min (stage 5 ACKD) in order to
begin procedures in preparation for RRT and to
monitor uraemic changes closely (1C).

•

We suggest the following for class VI lupus
nephritis in stage 5 CKD: maintaining RAAS
blockers and monitoring closely for any
complications
that
may
arise,
mainly
hyperkalemia and decreased renal function (2C).

•

For class VI lupus nephritis, we recommend
slowly decreasing immunosuppressive drugs until
they can be discontinued, unless they are
necessary for extrarenal lupus activity (1B).

•

In cases of lupus nephritis that reach ACKD
(stage 5) during an acute flare with rapidly
progressing kidney failure, induction treatment
should be prolonged for at least 4–6 months after
beginning dialysis, until lack of recovery is
confirmed (NG).

Proposal

•

We recommend early treatment at the proper
intensity at the start and upon recurrence, since the
severity of the clinical presentation of lupus nephritis
and an early clinical management of the patient are
determining factors in the evolution of the disease to
advanced phases of CKD (1B).

Justification

A joint analysis of the studies available on the prognosis
of lupus nephritis reveals that serum creatinine levels at
the start of treatment is the risk factor most clearly related
to the development of ACKD (hazard ratio: 1.3-5). This
has been reported by most of the authors. 122,133-136 In a less
consistent manner, the level of baseline proteinuria has
also been established as a risk factor for developing
ACKD. 122,135 As such, the clinical severity of lupus
nephritis is the clearest determining factor in the
evolution towards ACKD.
Secondly, prospective studies have shown that delaying
the start of induction therapy more than three months after
diagnosis is associated with a progression towards
ACKD. 122,135 On the other hand, the initial response to
treatment also influences the long-term evolution of the
disease: complete and partial remission are accompanied
by greater renal survival than in those cases with no
response to treatment.137-139
Additionally, recurrence is important in determining the
evolution of the disease. Each episode of lupus nephritis
recurrence involves added damage to the renal parenchyma that
will favour evolution towards ACKD, even in the absence of
Nefrologia 2012;32(Suppl.1):1-35

Justification

It has been stated that early initiation of preparations
for RRT and proper monitoring of treatment for
uraemic complications by a nephrology specialist
influence the overall prognosis of ACKD. 141,142 The main
steps at this moment in the course of the disease are as
follows: a) provide correct information to the patient
and family members regarding the characteristics and
expected outcomes of different types of RRT; b) select
the best procedure for each case (haemodialysis,
peritoneal dialysis or KT); c) prepare for that procedure
(create the arteriovenous fistula for haemodialysis,
prepare catheter for peritoneal dialysis, etc.); d)
monitor arterial blood pressure; e) provide dietary
information and meticulously adjust medication for
treating biochemical changes in uraemia (anaemia,
hyperkalemia, acidosis, calcium/phosphate metabolism
disorders, etc.).
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It is also very important to pay attention to nutritional
factors. Studies by Siu et al 143 and Huang et al 144
showed that lupus nephritis patients with predialysis
ACKD presented serum albumin levels that were lower
than those of the patient control group with ACKD but
without SLE.
RAAS blockers may be used with caution in lupus
nephritis; ACEi and ARB may be used either alone or
in combination. The purpose of these anti-proteinuria
and anti-hypertensive drugs is to preserve residual
renal function that could delay the onset of RRT.
However, handling these drugs in a case of ACKD may
be difficult due to induction of hyperkalemia or their
harmful affect on GFR, which is already in terminal
values. 145 Measures such as controlling blood pressure
and administering lipid lowering treatment are
important, since these patients present two
cardiovascular risk factors: ACKD as an independent
risk factor, and SLE itself, which has a higher
prevalence of vascular complications (see section 2.4).
Lupus activity decreases in the final phase of ACKD
and remains at a low level throughout RRT
(haemodialysis and peritoneal dialysis). 146,147 The study
by Nossent et al 147 is a good example of this situation:
in more than half of a cohort of 55 SLE patients on
haemodialysis that were monitored prospectively,
lupus activity decreased or disappeared. Only 15% of
the patients needed to continue treatment with low
doses of prednisone, and only 7% needed
immunosuppressive drugs. Decreased renal function in
this stage of lupus nephritis is not usually secondary to
immunological activity, but rather to chronic kidney
failure’s
self-perpetuating
and
progressing
mechanisms. We should therefore try to decrease
immunosuppressive treatment in order to minimise its
side effects, which are the main cause of morbidity and
mortality at this stage of the disease. They should only
be maintained if extrarenal lupus activity persists.
Medication should be adjusted with great care as some
authors have warned us about the presence of
significant levels of lupus activity during the first year
of dialysis treatment, especially in black patients. 148-150
In cases requiring dialysis due to progression to acute
renal failure after a flare, significant immunological
activity with active renal lesions tends to persist
during the first months of RRT. These patients may
therefore
improve
under
immunosuppressive
treatment. In fact, an improvement in renal function
has been described in 10%–20% of these cases, and
RRT can be discontinued, at least for a few
months. 116,150 We must remember that treatment directed
at extrarenal manifestations of lupus must be
maintained.
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4.1.4. Alt ernat ives t o renal replacement t herapy:
Haemodialysis vs perit oneal dialysis in lupus
nephrit is.
Proposals

•

A type of dialysis – haemodialysis or peritoneal
dialysis – should be offered to patients with ACKD
and lupus nephritis only after assessing their clinical
condition and individual preferences (NG).

•

We suggest offering peritoneal dialysis to patients
with class VI lupus nephritis without significant lupus
activity and with no need for intensive
immunosuppressive treatment (2C).

•

We suggest haemodialysis in cases in which the lupus
is extremely active and immunosuppressive treatment
is required (2C).

•

For SLE patients on RRT, prophylactic measures
protecting against infection should be greatly
increased, both in peritoneal dialysis and
haemodialysis. Furthermore, immunosuppressive
drugs should be decreased to the lowest level needed
in order to prevent extrarenal lupus activity (1B).

Justification

In most published studies, survival rates in SLE patients
undergoing dialysis are similar to that of patients on
dialysis due to other causes.116,146-149 However, other authors
point to a worse prognosis, particularly during the first 3
months of dialysis. This is fundamentally due to an
increased incidence rate of infections as a complication of
chronic treatment with high doses of steroids. 150-152 Few
studies compare the two basic procedures —
haemodialysis and peritoneal dialysis — in patients with
lupus. In a prospective study of 55 lupus patients on
dialysis, Nossent et al 147 found no significant differences
in survival rates between the two techniques. However,
Weng et al153 found that mortality and infection rates were
higher in the peritoneal dialysis group, even when
excluding infections having to do with the peritoneal
dialysis catheter or the arteriovenous fistula (more
information provided below). These data were confirmed
by other authors. 146,154 Consequently, haemodialysis is
preferred to peritoneal dialysis in patients with active SLE
who need intensive immunosuppressive treatment.
Peritoneal dialysis, however, is a procedure that may be
carried out on an outpatient basis. It allows the patient to
be more independent, thereby providing a greater degree
of recovery. These characteristics may be of particular
interest for younger patients, in fact, most lupus nephritis
patients are below retirement age and many are still
Nefrologia 2012;32(Suppl.1)1-35
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raising their children. After weighing the risks and
benefits of both techniques, we believe that peritoneal
dialysis should be offered to patients with class VI lupus
nephritis with no major lupus activity and no need for
intensive immunosuppressive treatment.
Infections are the main cause of mortality and morbidity
in SLE patients on RRT. They are more common in these
patients than in the general population, and cause 80% of
all deaths during the first 3 months of RRT. 143,151,152 Some
authors have found infections to be more common in SLE
patients treated with peritoneal dialysis than in the rest of
the population except for diabetics. They also report that
SLE patients have higher incidence rates of peritonitis
and infections, both at the catheter exit site and at
unrelated locations, therefore leading to higher rates of
treatment discontinuation.143,144,152 Infections are also one of
the main causes of death among SLE patients on
haemodialysis, and the mortality rate is higher than in
patients undergoing HD due to other causes.154
The use of immunosuppressive drugs has a considerable
effect on the appearance of infections. In a study of
patients on peritoneal dialysis who were treated with
immunosuppressive drugs for whatever reason, the
peritonitis rate in the treatment group was 1.8 episodes
per patient/year, compared to 0.6 in those not receiving
immunosuppressive drugs. 155 These data emphasise the
need for being extremely cautious and increasing
prophylactic measures against infection in peritoneal
dialysis and haemodialysis patients, as well as decreasing
immunosuppressive treatment, particularly corticosteroids
(see sections 2.1 and 2.8).
4.1.5. Kidney t ransplant at ion in pat ient s w it h
syst emic lupus eryt hemat osus
Proposals

•

•

We recommend cadaveric or living kidney transplant
as the RRT procedure of choice in patients with SLE
(1B).
We recommend that KT as treatment for rapidlyprogressing kidney failure in ACKD patients with
lupus be postponed as long as lupus activity persists
during dialysis.

•

The pre-KT examination of SLE patients must
include lupus activity variables and phospholipid
antibodies in addition to routine parameters
measured in all patients (NG).

•

Standard immunosuppressant doses should be used
for KT (NG).

Nefrologia 2012;32(Suppl.1):1-35

Justification

Patient and graft survival rates among SLE patients are
similar to those in patients undergoing KT for other
reasons.116,146,147,156-158 Analysis of European transplant registry
data showed that 3 year survival rates for SLE patients were
similar to those for the rest of the cohort.159 On the other
hand, the analysis by Ward et al119 of data from the United
States Renal Data System found no differences in graft
survival or mortality rates among 772 transplant recipients
with lupus and 32 644 control subjects. However, this
opinion is not unanimous and some studies report lower
patient and graft survival rates for SLE patients.157,160 In
lupus, as in other diseases, living-donor kidney transplant
offers better results than cadaveric-donor kidney
transplant.156, 157,160 Graft survival rates in 390 living-donor
recipients and 772 cadaveric-donor recipients were 83.3%
and 58.1% respectively. Patient survival rates were 94.4%
and 77%.
As we stated above, lupus activity decreases in the end stage
of ACKD, including the dialysis period, and is particularly
low during the KT period.116,146,147 A study by Nossent et al147
shows that the lupus activity index drops significantly in
transplant patients with SLE. There can be no question that
this occurs because the immunosuppressive drugs
administered during KT are also effective for treating lupus,
which would explain the low rates of lupus nephritis relapse
in the graft. Different studies show this rate between 4.3%
and 8.6%.146,154,161 Furthermore, a lupus nephritis relapse in a
kidney recipient usually responds well to treatment, and
causes graft loss in only a small percentage of cases (3.8% in
the study by Stone et al).160 In some cases, significant lupus
activity may persist during the first months of dialysis
treatment, particularly when ACKD has developed in only a
few months as a result of rapidly-progressing renal
failure.146,158 KT in such a situation may lead to loss of the
graft. In these cases, we therefore recommend waiting 6-12
months until the activity has been brought under control and
the patient’s general condition has improved.
The pre-transplant study in a lupus patient must include all
common parameters for the ACKD population on the
waiting list, in addition to the following specific checks:
1. Immunological parameters for lupus activity, for the
reasons stated above.
2. Phospholipid antibodies: 30%–40% of SLE patients
test positive, and phospholipid presence may hold
clinical consequences for the KT.160,162 In addition to the
normal complications arising from antiphospholipid
syndrome (APS), authors have also described an
increased risk of early graft thrombosis. 160,163 In the
study by Marcén et al, 163 early thrombosis of the graft
occurred in 37.5% of the cases in which the patient
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tested positive for antiphospholipid antibodies, in 2.8%
of the cases in which patients were not tested, and in
none of the 13 cases that were negative (P<0.0001).

•

Pregnancy should be properly planned in the case of
lupus nephritis patients, i.e. after at least 6 months of
remission, at least partial remission (1B).

On the other hand, lupus patients have a high prevalence
(30%–90% of anti-lymphocyte antibodies that may cause
false positives in the pre-KT crossmatch. The test should
therefore be carried out with autologous lymphocytes from
the donor.164

•

When planning a pregnancy in lupus nephritis
patients, immunosuppressive and immunomodulating treatments should first be adapted for
maintaining control of renal and systemic activity,
while avoiding the use of teratogenic drugs or
medications with negative effects on gestation
(1B).

•

The patient should be closely monitored for flares
of lupus nephritis with frequent urine analyses
and measurements of other parameters of activity,
so that recurrences are early detected and treated
using drugs that do not have contraindications
during pregnancy (NG).

•

We recommend adequate control of blood pressure
in pregnant women with lupus nephritis,
suspending angiotensin-renin system blockers due
to their teratogenic effects, and using instead
alpha methyldopa, labetalol, or nifedipine (1B).

•

We recommend aspirin at low doses (100mg/day)
before week 12 in pregnant women with lupus
nephritis that is active or in remission in order to
reduce the risk of preeclampsia and foetal loss (1A).

There are no controlled studies that show whether any
immunosuppressive agent proposed for KT management
offers demonstrable benefits to SLE patients. In addition to
their anti-rejection properties, the immunosuppressive agent
must control lupus activity, minimise the corticosteroid dose,
not cause nephrotoxicity and minimise atherogenic effects.
In general, calcineurin inhibitors, tacrolimus or cyclosporin
A165 are recommended during the induction period (the first
6-12 months after KT), and mycophenolate mofetil or
mycophenolate sodium is recommended during the
maintenance phase. They are useful in SLE treatment, both
have antiatherogenic effects and are proven to be effective in
preventing rejection.156,164 All of them are associated with low
doses of corticosteroids. However, since suspending
prednisone in SLE patients is recommended whenever
possible, some authors have proposed routine use of steroidfree treatment programmes in KT patients with lupus.158

4.2. Pregnancy/ postpartum

Although prognoses have noticeably improved in recent
years, pregnant women with SLE have a higher incidence of
miscarriage and premature births, a worse perinatal and
neonatal prognosis, a greater frequency of preeclampsia, and
greater maternal mortality than healthy women. A recent
analysis of 13 555 pregnant lupus patients from a database
of 16.6 million pregnancies showed a maternal mortality rate
20 times greater in lupus patients, with a 1.7 odds ratio of Csection, 2.4 for premature birth, and 3.0 for preeclampsia.166
The presence of organ damage, especially in the kidney,
results in a greater frequency of complications.

Proposals

•

Pregnancy should not be contraindicated in patients
with lupus nephritis in remission and preserved renal
function (1B).

•

We recommend avoiding pregnancy in women with
advanced renal failure (1B).

•

Pregnancy should be monitored by multi-disciplinary
teams in high-risk pregnancy units under consensus
protocols (NG).
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Justification

The evolution of pregnancies in women with SLE has
improved notably in recent years. An epidemiological study
carried out by Clark et al reported a percentage decrease of
embryo-foetal losses from 40% in 1960-1965 to 17% in
2000-2003.167 Despite this, pregnancies in women with
lupus should automatically be considered high-risk.
The presence of lupus nephritis produces a series of
additional problems. In different cohorts of patients with
lupus nephritis, a consistent increase has been described in
foetal deaths, miscarriages, and perinatal deaths, which
varies according to study.168-172 This disease also causes a
high rate of premature births and underweight
newborns.170,173 C-section births are also more frequent in
some studies.170,173
As regards maternal complications, a recently published
meta-analysis reported that women with an episode of lupus
nephritis during pregnancy or with a previous history of
lupus renal involvement may have a greater probability of
developing arterial hypertension, preeclampsia, and
premature/pre-term birth.172
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It has been described that lupus activity can increase during
pregnancy and during postpartum.174,175 During pregnancy, there
may be a recurrence of lupus nephritis, which is more frequent
in women with recent renal activity.170,171,176-178 A glomerular
filtration rate <60ml/min, proteinuria greater than 1g/24 hours,
and the absence of complete remission at the moment of
conception have all been identified as predictive variables for a
renal flare during gestation.170 The presence of renal activity
during pregnancy is related with a greater probability of
embryo-foetal loss, which ranges between 25% and 57% in
women with active nephritis at the moment of conception vs
8%-12% in patients in renal remission.173,179 There are also
severe complications that may affect the mother, including
acute renal failure and death.170,177-179 In order to minimise the
risks involved, SLE should be adequately controlled at least six
months before conceiving. According to the majority of
authors, patients with nephritis should be in a prolonged
remission period, at least partial remission.168,173,179,180
Pregnancy can also cause rapid deterioration in renal
function in patients with chronic renal failure.181 Renal
failure is a risk factor for preeclampsia, premature birth, and
delayed intra-uterine growth.181,182
All of these reasons establish pregnancy while suffering SLE
as a high-risk situation that should be attended by a multidisciplinary team, ensuring coordinated medical and obstetric
action, proper pre-pregnancy planning and information, and a
strict monitoring programme for the mother and foetus that
should be continued through the first weeks post-partum.

There are only a small number of drugs that can be used
to induce or maintain the remission of lupus nephritis
during pregnancy (Table 13). Cyclophosphamide and
mycophenolate, in addition to methotrexate, are
absolutely
contraindicated
during
gestation. 183
Azathioprine is a safe medication since, although it does
cross the placental barrier, the foetal liver does not have
the enzyme inosinate-pyrophosphorylase, which converts
azathioprine into 6-mercaptopurine, its active metabolite.
Some experience has been garnered in providing
calcineurin inhibitors to patients undergoing a renal
transplant, which can also be used during pregnancy at the
minimum possible effective dose. 183 Hydroxychloroquine
should be maintained, since it does not cause
malformations, nor does it affect foetal growth. On the
contrary, suspending this medication is associated with a
greater frequency of flares during pregnancy. 184 Finally,
glucocorticosteroids do not pose a risk of foetal toxicity,
since they are inactivated in the placenta in over 90% by
11‚-hydroxysteroid dehydrogenase, except for its fluoride
forms (betamethasone and dexamethasone), which cross
the placental barrier at high concentrations. 183 However,
the list of potential maternal complications when using
this drug is long, including the normal complications
associated with corticosteroids and increased risk of
gestational diabetes, preeclampsia, and premature rupture
of membranes.185 Methylprednisolone pulses can be used in
severe situations, as well as immunoglobulins, 183 making
them a good option in severe renal flares during
pregnancy.

Table 13. M edicat ion during pregnancy
Drugs

Risks / Comments

Immunosuppressant s t hat can be used during pregnancy
Glucocorticosteroids

Increased risk of gestational diabetes
Increased early rupture of membranes
Increased risk of preeclampsia
Fluorinated glucocorticosteroids (betamethasone and dexamethasone) cross the placental barrier.

Azathioprine

Good control w hen substituting mycophenolate mofetil during pregnancy

Hydroxychloroquine

Suspension may cause recurrence

Cyclosporine

Increased risk of cholestasis

Tacrolimus

Increased risk of gestational diabetes

Immunoglobulins

Occasional thrombotic episodes

Immunosuppressant s t hat must not be used during pregnancy
Cyclophosphamide

Increased risk of miscarriage.
Increased risk of foetal malformations.

M ycophenolate mofetil /

Labial, palate, and pinna malformations.

A. M ycophenolic

Suspend at least 10 w eeks before pregnancy

Rituximab

Foetal depletion of B cells, w hich later normalises; lack of sufficient information

M odified from: Day CJ et al. Nephrol Dial Transplant (2009) 24: 344–347
Nefrologia 2012;32(Suppl.1):1-35
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Arterial hypertension is an independent risk factor for the
evolution of the disease towards terminal renal failure and
foetal death in women with lupus nephritis.168,179,186 As such,
proper control of blood pressure is essential in these
patients. Target values less than 140/90mm Hg have been
proposed, although the exact target values are unknown. In
fact, an excessive reduction in blood pressure has been
shown to lead to delayed foetal growth. 187 Frequently,
patients with lupus nephritis are treated with ACE
inhibitors and ARB, which have the capacity to combat
proteinuria and protect the kidneys in addition to their
efficacy as anti-hypertensive agents. However, both
therapeutic options are associated with congenital defects
and altered foetal renal function, and as such, they must be
suspended several weeks before pregnancy or as soon as
possible after discovering it.188 During gestation, labetalol,
nifedipine, or alphamethyldopa can be used as antihypertensive drugs.
Lupus nephritis increases the risk of preeclampsia.172 Aspirin
reduces the risk of preeclampsia and perinatal death in highrisk pregnancies, including patients with renal disease. As
such, it should be prescribed at low doses (100mg/day) in
women with active or previous lupus nephritis, as long as
contraindications are not present.189 Aspirin treatment should
be commenced before week 12 of pregnancy, and it does not
need to be suspended before birth.
It is difficult to make the differential diagnosis between a
flare of lupus nephritis and preeclampsia in pregnant
women with lupus, and it is important to specify that the
treatment for these two different conditions is very
different. Lupus nephritis flares can be produced at any
moment during pregnancy. Preeclampsia is not produced
before week 20, and is most common after week 32. In
both cases, there is an increase in proteinuria (especially if
ACE inhibitors have just been suspended), arterial
hypertension, and a possible deterioration in renal
function. Thrombocytopenia may exist in both cases,
although it is more common in preeclampsia. The presence
of active urinary sediment with microhaematuria and cell
casts and immunological activity are products of the lupus
nephritis flare and aid in making the differential diagnosis,
although complement levels tend to increase with
pregnancy and therefore normal values may be present in
the case of lupus activity. 170,171,179 Uric acid tends to be
elevated in preeclampsia.

4.3. Antiphospholipid syndrome

Antiphospholipid syndrome (APS) is defined as
thrombosis (arterial, venous, and/or small vessel) and/or
obstetric complications (miscarriage, foetal death, and/or
premature birth due to placental insufficiency), along
with sustained positive antiphospholipid antibodies:
24

lupus anticoagulant, anticardiolipin antibodies, and antiß2-glycoprotein I.
Approximately 30%-40% of patients with lupus have
circulating antiphospholipid antibodies. Many of them
remain asymptomatic. However, these antibodies are
considered to be a risk factor for developing thrombosis and
long-term irreversible damage. APS can affect the kidneys in
several ways: thrombosis of renal arteries/veins or stenosis
of the renal arteries with renovascular hypertension, along
with a specific type of nephropathy associated with the
antiphospholipid syndrome (APS), i.e. thrombotic lesions in
the glomeruli (thrombotic microangiopathy), arterioles, and
interlobular spaces, not involving larger vessels.190
Proposals

•

Given the thrombotic nature of APSN, we suggest
maintaining anticoagulant treatment in these patients
(2C).

•

We recommend treating thrombosis of major renal
vessels with prolonged anticoagulant therapy (1B).

•

No specific therapeutic approaches are recommended
for patients positive for antiphospholipid antibodies
who are undergoing dialysis.

•

Anticoagulant treatment in KT patients with
antiphospholipid antibodies should be adjusted on an
individual basis (NG).

Justification

APSN may be present in more than 30% of SLE patients
with antiphospholipid antibodies, 190 as well as in
individuals with primary APS. 191 It may have a wide
histological spectrum, but its underlying condition is
usually the presence of thrombosis. In its acute forms,
thrombosis can be found as thrombotic microangiopathylike lesions of the glomerular arterioles and capillaries. In
its chronic forms, we may find lesions with intimal
thickening and fibrosis and capsular sclerosis/atrophy. 190
The typical clinical presentation of renal thrombotic
microangiopathy associated with APS consists of arterial
hypertension, which may be severe; proteinuria, which
may be within the nephrotic range; and the development of
kidney failure. 191 APSN lesions may appear over those
caused by lupus nephritis and are independent from them.
Some authors have found a correlation between testing
positive for antiphospholipid antibodies and increased risk
of developing kidney failure among patients with lupus
nephritis. In addition, vascular thrombosis has been
reported to develop during late follow-up in APSN
patients, especially in arteries.190
Nefrologia 2012;32(Suppl.1)1-35
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In addition to the small-vessel lesions that are typical of
APSN, thrombosis of large renal arteries and veins may
appear in the clinical presentation of a case of APS. Renal
vascular hypertension associated with stenosis of renal
arteries is also frequent.193

definitions). Recurrence tends to be associated with extrarenal symptoms and biochemical indicators of activity,
although it can rarely occur in their absence.

There are no specific treatment guidelines for APSN. In
line with recommendations for other thrombotic
manifestations of APS, and in consideration of the high
risk of developing thrombosis at a later date, we
recommend indefinite anticoagulant treatment,191,193
although its effect on the course of renal lesions of this
type is unknown. Recommendations for treating
thrombosis of major renal vessels are the same as those for
treating vascular thrombosis in other locations. 194
Immunosuppressive treatment has not been shown to be
superior to anticoagulant treatment in APS patients.194

•

In the case of renal recurrence, other diseases and
processes must be ruled out (APS with thrombotic
microangiopathy, nephritis secondary to NSAIDs,
atheromatous ischaemic nephropathy, etc.) and proper
compliance with treatment must be ensured. (NG).

•

In the case of recurrence, the patient should follow
general measures (body weight control, avoid
exposure to the sun, anti-proteinuria drugs,
hydroxychloroquine, controlling vascular risk factors,
etc.) (NG).

The prevalence of antiphospholipid antibodies is higher in
patients with advanced chronic renal failure undergoing
haemodialysis than in the general population.195-197 There are
many reasons why these antibodies might develop and they
are not clear, since its association with bioincompatibility
with dialyser membranes or other factors has not been
proven. These antiphospholipid antibodies are independent
from cofactor beta 2-glycoprotein I, and are therefore not
associated with thrombosis development. Some authors
believe that these antibodies are related to an increase in
thrombosis of the vascular access for haemodialysis, but this
phenomenon was not confirmed by other authors.198-200 In
cases of thrombosis of the arteriovenous fistula and where
antiphospholipid antibodies are present, treatment decisions
should be made on an individual basis.201-203

•

In the case of moderate or severe recurrence after
achieving complete or partial response, we
recommend treating the patient with the same
induction and maintenance therapies as were initially
effective. The treatment should be given early in
order minimise the risk of residual fibrosis (1C).

•

If cyclophosphamide was indicated in the previous
cycle of induction therapy, and the risk of toxicity is
unacceptable due to high cumulative doses or adverse
side effects, mycophenolate should be used (NG).

•

A new renal biopsy may be needed if a change in the
clinical manifestations of the disease is detected, such
as signs indicating thrombotic microangiopathy, if a
change in the class of lupus nephritis is suspected, or
if the renal deterioration could be secondary to
terminal/scarring nephropathy rather than lupus
nephritis, as determined by discordance between
extra-renal signs and symptoms, biological markers
of activity, and signs of renal involvement (NG).

Several studies have described a high rate of early
thrombosis of the kidney graft (25%–37.5%) in KT patients
positive for antiphospholipid antibodies and lower functional
survival rates in those grafts. They also found lesions
characteristic of APS-related vascular disease in
biopsies.204,205 Early anticoagulant treatment may be indicated
in patients with a history of thrombosis prior to the
transplant and/or high titres of antiphospholipid antibodies.
However, the high risk of patients experiencing major
haemorrhages immediately after KT has prevented the
widespread use of this measure. Every case requires careful
assessment and a personalised treatment strategy.206,207

5. TREATING RELAPSES AND RESISTANT CASES.
NEW DRUGS
5.1. Recurrence of lupus nephritis

The term recurrence refers to the reappearance of signs of
renal activity after having achieved partial or complete
remission using treatment (see previously described
Nefrologia 2012;32(Suppl.1):1-35

Proposals

Justification

Although SLE is a condition characterised by a series of
flares, the epidemiology of lupus nephritis recurrence
following partial or complete remission is not well
understood. Such flares may emerge more than 20 years
after the first episode, although they are quite
uncommon one decade after diagnosis. 208 A prospective,
observational study of a single cohort showed that up to
40% of patients who responded completely to treatment
experienced recurrence after a median of 41 months.
Among the patients who responded partially, the
percentage rose to 63% after a median of 11.5 months. 209
We lack a precise knowledge of the risk factors for
recurrence, although it seems clear that incomplete
remission is a strong risk factor. 210 In addition, such
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recurrences are associated with decreased renal function
and increased risk of presenting ACKD with a need for
dialysis treatment. 211 Thus, patients need to be monitored
periodically, every 3-6 months at the longest, even if
they have experienced no clinical or lab activity since
remission. This contributes to early detection and
treatment of relapses.
There are no randomised studies to compare the
efficacy/safety of different treatments for achieving
remission in the case of a recurrence. Observational
studies suggest that remission may be achieved through
administering
either
cyclophosphamide 212
or
213
mycophenolate mofetil. There is no data suggesting
that rituximab is more effective than mycophenolate or
cyclophosphamide, or that it would prevent further
recurrences. 214 Several observational studies describe
responses to rituximab in patients with relapsing forms
of the disease.215
Although figures vary, we cannot overlook the fact that
changes in the class of lupus nephritis have been
described in as much as 50% of re-biopsies. 216 The most
common transition is from class III to class IV, 13 and up
to 20%-30% of patients whose initial biopsies showed
no proliferation may present it during a subsequent
recurrence. Transition from a proliferative class to a
non-proliferative class is much less frequent. 37 With this
in mind, re-biopsy should be considered if there are
signs of increase or reappearance of proteinuria,
nephrotic syndrome or active sediment (particularly if
the first biopsy revealed a non-proliferative class);
increase in serum creatinine or unexplained progress
toward renal failure; clinical doubt with respect to the
degree of activity/chronicity of the renal lesions; or a
suspicion of nephropathy not related to lupus (Table 7).

•

In patients with acute or rapidly progressing renal
failure, with elevated activity observed in the biopsy
and/or extracapillary proliferation, treatment may be
intensified if there is no improvement at the end of the
fourth week (NG).

•

In non-responsive patients, we should rule out the
presence of other diseases or processes (APS with
thrombotic microangiopathy, nephritis secondary to
NSAIDs, atheromatous ischaemic nephropathy, etc.)
and ensure proper compliance with treatment (NG).

•

We believe it to be necessary to ensure compliance
with the general indications for these patients (control
weight loss, avoid overexposure to the sun, antiproteinuria drugs, hydroxychloroquine, controlling
vascular risk factors, etc.) (NG).

•

Patients
with
criteria
of
resistance
to
cyclophosphamide or mycophenolate should be
treated with an alternative induction therapy regimen
(mycophenolate or cyclophosphamide, respectively
(1A).

•

In the case of resistance to effective induction
therapies (cyclophosphamide and mycophenolate), we
suggest using alternative treatment methods such as
rituximab (2B), calcineurin inhibitors (2B),
immunoglobulins (2C), or to use strategies based on
combined drugs (2B).

•

If there is still no response to treatment, a new renal
biopsy may be necessary if the persistence of renal
activity is not associated with extra-renal activity and
if complement and anti-DNA levels are normal, in
order to rule out the possibility that the resistance
may be due to changes in the histological pattern of
disease or advanced glomerulosclerosis (NG).

5.2. Resistant and non-responsive patients

Resistance to treatment is defined as an absence of complete
or partial response of the renal involvement after completing
the induction therapy phase. Renal resistance may or may not
be associated with persistent signs of extra-renal activity.
Despite the apparent simplicity of this definition, there is
actually no current consensus on how to define the
minimum time for the induction therapy phase or the
minimum cumulative dose of immunosuppressive drugs
needed to consider the disease resistant to treatment.
Proposals

•

26

We recommend changing the treatment scheme if
there are no signs of response before completing the
six months period of induction therapy (1B).

Justification

The results from cohort studies and clinical trials agree
that the probability of response following induction
therapy is similar whether using cyclophosphamide or
mycophenolate, around 50% after the first year and 75%80% after two years. Approximately 20% of patients do
not reach a response under the currently used induction
protocols. Most of the patients do have some level of
response during the first year of induction therapy,
although between 5% and 25% can take as long as 24
months to reach remission, 217,218 which is an obstacle to
standardising a definition of non-responsive patients.
However, there are data indicating that an absence of
improvement in renal function and/or a decrease in
proteinuria to less than 1g/day after 6 months of induction
Nefrologia 2012;32(Suppl.1)1-35
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therapy predicts patient evolution towards chronic renal
failure, 138 and so at this point the patient can be classified
as resistant and the treatment strategy should be changed.
In patients with rapidly progressing renal failure with
severe histological signs, the time before changing
treatment in the case of an absence of improvement should
be 4 weeks, given the high risk of irreversible lesions in
this type of disease.
It is important to rule out other possible causes that could
explain the lack of response to treatment, especially in the
presence of thrombotic lesions and in patients with
antiphospholipid antibodies or drug toxicity. Additionally,
proper compliance with treatment must be verified, both
with immunosuppressive therapy and general medications.
If pulses of cyclophosphamide were administered for
induction therapy, it is advisable to check the date and
dose for each cycle and to perform control haemograms
two weeks after administering each cycle in order to
optimise the dose based on leukocyte count. If
mycophenolate was used for induction therapy, the
attending physician must ensure that the maximum dose
has been reached and the patient complied with the
treatment regimen (circulating levels of mycophenolate do
not correlate with the response, but may be useful for
monitoring compliance).
There are no randomised prospective studies that have
compared the efficacy/safety of the various treatments
available for resistant lupus nephritis. However, the
similar
efficacy
of
cyclophosphamide
and
mycophenolate mofetil observed in clinical trials, 21,94,95
as well as the different response rates observed in
specific patient sub-groups (such as those of African
descent), 98 make of these two drugs the first choice to
treat proliferative lupus nephritis. If resistance
develops to one of these two treatments, the other
should be used as an alternative.
The results from prospective observational studies (in
which the criteria used for defining resistance vary)
suggest that it is possible to reach remission in patients
that have not responded to mycophenolate and
cyclophosphamide using immunoglobulins, rituximab, and
calcineurin inhibitors. There is evidence to suggest that
immunoglobulins at high doses can induce a response in
resistant patients, and the efficacy of this treatment has
even been shown to be comparable to that of
cyclophosphamide in patients with proliferative lupus.219
These drugs can be administered at the routine doses
prescribed for systemic auto-immune diseases (400mg/kg
during 5 days or 1g/kg for 2 days). Preparations rich in
sucrose should be avoided due to the risk of
nephrotoxicity, assuming that there may be a relative
increase in proteinuria due to the renal elimination of these
immunoglobulins.
Nefrologia 2012;32(Suppl.1):1-35

Despite the failure of the EXPLORER220 and LUNAR221 trials
in demonstrating the primary objectives of rituximab in lupus
patients with extra-renal and renal involvement, respectively,
there is evidence from observational studies on the benefits of
this drug in patients with multiple recurrence or resistance to
standard protocols,222-228 which also is useful in combination
with mycophenolate without excessive toxicity.228 The routine
regimen is four weekly doses of 375mg/m2 or two weekly
doses of 1000mg. There is less experience with other
biological agents, including infliximab, which was
successfully used in a small number of patients, although with
more secondary side effects than rituximab.229,230
Recent observational studies have suggested that calcineurin
inhibitors (cyclosporine A at 2.5mg/kg/day and tacrolimus at
0.075mg/kg/day) in combination with other drugs such as
mycophenolate can induce remission in patients with
persistent activity after receiving standard induction therapy.
However, the potential effect of this treatment regimen on
the long-term prognosis of renal function has yet to be
demonstrated.232-234 In patients with a glomerular filtration
rate <60ml/min, treatment with calcineurin inhibitors should
be avoided.
There is no evidence suggesting that plasmapheresis or
immunoadsorption can induce remission in patients that are
resistant to other treatments.235
There are several drugs and treatments (leflunomide, bone
marrow transplant, stem cell transplant, ablative doses of
cyclophosphamide, fludarabine, cladribine, chlorambucil,
mizoribine, thalidomide/lenalidomide, imatinib, etc.) that
have occasionally been used in these patients, and several
therapeutic targets are under development, whose benefit is
yet to be explored.
The decision as to when to intensify induction therapy or
how long it should be prolonged before considering the
patient to be resistant should be considered on an individual
basis based on the severity of the nephropathy, considering
the equilibrium between the risk of infection brought on by
excessive immunosuppression and the risk of developing
irreversible renal fibrosis lesions associated with late or
absent response to treatment. On the other hand, the lack of a
response in the absence of other signs of renal or extra-renal
treatment could suggest the need for a renal biopsy before
intensifying this type of treatment, in order to rule out the
presence of irreversible lesions with no potential for
improvement using immunosuppressive drugs.

Conflicts of interest

Laboratorios Novartis has collaborated on the organisation
of meetings of this group and the publication of the
manuscript.
27

Guillermo Ruiz-Irast orza et al. Diagnosis and t reat ment of lupus nephrit is

No organisation outside of the S.E.N. or GEAS-SEMI
scientific societies has participated in the election of authors
or the selection of references, nor had any access to the
different drafts of the manuscript before publication.

classif icat ion

of

lupus nephrit is.

Nephrol Dial Transplant

2008;23:223-30.
7.

Hill GS, Delahousse M , Nochy D, et al. Class IV-S versus class IV-G
lupus nephrit is: clinical and morphologic diff erences suggest ing
different pathogenesis. Kidney Int 2005;68:2288-97.

Guillermo Ruiz Irastorza. He declares no conflicts of
interest with respect to the contents of this article.

8.

Gerard Espinosa. He declares no conflicts of interest with
respect to the contents of this article.

9.

Schw art z M M , Korbet SM , Lew is EJ, f or t he Collaborat ive St udy
Group. The prognosis and pat hogenesis of severe lupus
glomerulonephritis. Nephrol Dial Transplant 2008;23:1298-306.
Seshan SV, Jennet t e JC. Renal disease in syst emic lupus
eryt hemat osus w it h

emphasis on

classif icat ion

of

lupus

glomerulonephrit is: advances and implicat ions. Arch Pat hol Lab

Miguel Ángel Frutos. He declares no conflicts of interest
with respect to the contents of this article.

M ed 2009;133:233-48.
10.

Falk RJ, Schur PH, Appel GB. Indicat ions f or renal biopsy in
pat ient s w it h lupus nephrit is. UpToDat e. In: Basow DS (ed.).

Juan Jiménez Alonso. He declares no conflicts of interest
with respect to the contents of this article.

UpToDate, Waltham, M A, 2011. UpToDate 2011.
11.

Rivera F. Biopsia renal. NefroPlus 2009;2:1-8.

12.

M it t al B, Rennke H, Singh AK. The role of kidney biopsy in t he

Manuel Praga. He declares no conflicts of interest with
respect to the contents of this article.

management of lupus nephrit is. Curr Opin Nephrol Hypert ens
2005;14:1-8.
13.

X. Lucio Pallarés. He declares no conflicts of interest with
respect to the contents of this article.
Francisco Rivera. He declares no conflicts of interest with
respect to the contents of this article.

Daleboudt GM , Bajema IM , Goemaere NN, et al. The clinical
relevance of a repeat biopsy in lupus nephritis flares. Nephrol Dial
Transplant 2009;24:3712-7.

14.

Bajaj S, Albert L, Gladman DD, et al. Serial renal biopsy in

15.

Hebert LA, Birmingham DJ, Shidham G, et al. Random spot urine

systemic lupus erythematosus. J Rheumatol 2000;27:2822-6.
prot ein/creat inine rat io is unreliable f or est imat ing 24-hour

Ángel Robles Marhuenda. He declares no conflicts of
interest with respect to the contents of this article.

prot einuria in individual syst emic lupus eryt hemat osus nephrit is
patients. Nephron Clin Pract 2009;113:c177-c182.
16.

Alfons Segarra. He declares no conflicts of interest with
respect to the contents of this article.

Fine DM , Ziegenbein M , Pet ri M , et al. A prospect ive st udy of
prot ein excret ion using short -int erval t imed urine collect ions in
patients w ith lupus nephritis. Kidney Int 2009;76:1284-8.

17.

Carlos Quereda. He declares no conflicts of interest with
respect to the contents of this article.

M oroni G, Radice A, Giammarresi G, et al. Are laborat ory t est s
usef ul f or monit oring t he act ivit y of lupus nephrit is? A 6-year
prospective study in a cohort of 228 patients w ith lupus nephritis.
Ann Rheum Dis 2009;68:234-7.

18.

M ok CC. Biomarkers f or lupus nephrit is: a crit ical appraisal. J

REFERENCES

19.

Nachman PH, Glassock RJ. Vascular, Glomerular and Int erst it ial

1.

20.

Biomed Biotechnol 2010;2010:638413.
Diseases. NephSAP 2010;9:150-9.

2.

3.

Rivera F, López-Gómez JM , Pérez-García R. Clinicopathologic

Rh eu m at o l o g y A d Ho c Co m m i t t ee o n Syst em i c Lu p u s

Guyat t GH, Oxman AD, Visit GE, et al. GRADE: an emerging

Er yt h em at o su s Resp o n se Cr i t er i a. Th e A m er i can Co l l eg e

consensus on rat ing qualit y of evidence and st rengt h of

o f Rh eu m at o l o g y r esp o n se cr i t er i a f o r p r o l i f er at i ve an d

recommendations. BM J 2008;336:924-6.

m em b r an o u s

Uhlig K, M acleod A, Craig J, et al. Grading evidence and

er yt h em at o su s

recommendations for clinical practice guidelines in nephrology. A
posit ion st at ement f rom Kidney Disease: Improving Global

cient íf ico.

El

sist ema

GRADE.

22.

Weening JJ, D’Agati VD. The Classification of Glomerulonephritis

23.

2004;15:241-50.

syst em i c
A rt hrit is

lupus
Rh eu m

Appel GB, Contreras G, Dooley M A, et al. M ycophenolate mofetil

Beier UH, Green C, M eyers KE. Caring f or adolescent renal
Bansal VK, Beto JA. Treatment of lupus nephritis: a meta-analysis
of clinical trials. Am J Kidney Dis 1997;29:193-9.

24.

Groot scholt en C, Bajema IM , Florquin S, et al. Int erobserver
agreement of scoring of hist opat hological charact erist ics and

28

in

patients. Kidney Int 2009;77:285-91.

in Syst emic Lupus Eryt hemat osus Revisit ed. J Am Soc Nephrol
6.

t r i al s.

nephritis. J Am Soc Nephrol 2009;20:1103-12.

Nef rologia

Suplemento Extraordinario 2009;29:7-14.
5.

d i sease

cl i n i cal

versus cyclophosphamide f or induct ion t reat ment of lupus

Quereda C, Barrio V, Gracia López F. Jerarquización del
conocimient o

r en al

2 0 0 6 ;5 4 :4 2 1 -3 2 .
21.

Outcomes (KDIGO). Kidney Int 2006;70:2058-65.
4.

Ren al Di sease Su b co m m i t t ee o f t h e A m er i can Co l l eg e o f

correlations of renal pathology in Spain. Kidney Int 2004;66:898-904.

Buttgereit F, Burmester GR, Lipw orth BJ. Optimised glucocorticoid
therapy: the sharpening of an old spear. Lancet 2005;365:801-3.

25.

But t gereit F, St raub R, Wehling M , et al. Glucocort icoids in t he
Nefrologia 2012;32(Suppl.1)1-35

Guillermo Ruiz-Irast orza et al. Diagnosis and t reat ment of lupus nephrit is

26.

t reat ment of rheumat ic diseases: an updat e on t he mechanisms

have a t ime-dependent eff ect on lupus survival: Dat a f rom a

of action. Arthritis Rheum 2004;50:3408-17.

mult inat ional Lat in American incept ion cohort . Art hrit is Rheum

Saag KG, Koehnke R, Caldw ell JR, et al. Low dose long-t erm
cort icost eroid t herapy in rheumat oid art hrit is: an analysis of

27.

2010;62:855-62.
43.

serious adverse events. Am J M ed 1994;96:115-23.

predict s complet e renal remission w it hin 12 mont hs among

Da Silva JA, Jacobs JW, Kirw an JR, et al. Saf et y of low dose

pat ient s t reat ed w it h mycophenolat e mof et il t herapy f or

glucocort icoid t reat ment in rheumat oid art hrit is: published
evidence and prospective trial data. Ann Rheum Dis 2006;65:285-

membranous lupus nephritis. Lupus 2006;15:366-70.
44.

Barber CE, Geldenhuys L, Hanly J. Sust ained remission of lupus

45.

Sisó A, Ramos-Casals M , Bové A, et al. Previous ant imalarial

93.
28.

nephritis. Lupus 2006;15:94-101.

Curtis J, Westfall A, Allison J, et al. Population-based assessment
of adverse event s associat ed w it h long-t erm glucocort icoid use.

t herapy in pat ient s diagnosed w it h lupus nephrit is: inf luence on

Arthritis Rheum 2006;55:420-6.
29.

30.

outcomes and survival. Lupus 2008;17:281-8.

Gladman D, Urow it z M , Rahman P, et al. Accrual of organ

46.

Group. Protective effect of hydroxychloroquine on renal damage

J Rheumatol 2003;30:1955-9.

in pat ient s w it h lupus nephrit is: LXV, dat a f rom a mult iet hnic US

Zonana-Nacach A, Barr SG, M agder LS, et al. Damage in systemic

cohort. Arthritis Rheum 2009;61:830-9.
47.

Arthritis Rheum 2000;43:1801-8.

lupus erythematosus. Arthritis Care Res 2010;62:775-84.
48.

Burgos P, M cgw in G, Reveille J, et al. Fact ors predict ive of

is t he

nephropathies. Kidney Int 1998;53:1209-16.
49.

M anzi S, Selzer F, Sut t on-Tyrrell K, et al. Prevalence and risk
erythematosus. Arthritis Rheum 1999;42:51-60.
M anzi S, M eilahn EN, Rairie JE, et al. Age-specific incidence rates

51.

Ginzler EM , Dooley M A, Aranow C, et al. M ycophenolate mofetil

Tse K, Li F, Tang S, Tang CS, et al. Angiot ensin inhibit ion or
nephritis and persistent proteinuria. Lupus 2005;14:942-52.
Du r án - Bar r ag án

S,

M cGw in

G

Vila

LM ,

o ccu rren ce o f ren al in vo lvem en t an d are asso ciat ed w it h a

Nephrology Study Group. N Engl J Med 2000;343:1156-62.

d ecrease r isk o f d isease act ivit y in p at ien t s w it h syst em ic

Houssiau F A, Vasconcelos C, D’Cruz D, et al. Immunosuppressive

lu p u s

t herapy in lupus nephrit is: t he Euro-Lupus Nephrit is Trial, a

m u lt iet h n ic

et

al.

Low -dose

Af shinnia F, W ilt TJ, Duval S, et al. Weight loss and prot einuria:

Asanuma Y, Oeser A, Shint ani AK, et al. Premat ure coronary-

M ok CC, Poon W L, Lai JPS, et al. M et abolic syndrome,
endothelial injury, and subclinical atherosclerosis in patients w ith
systemic lupus erythematosus. Scand J Rheumatol 2010;39:42-9.

pulse

56.

met hylprednisolone is an eff ect ive t herapy f or severe SLE f lares.
Ruiz-Irastorza G, Ramos-Casals M , Brito-Zeron P, Khamashta M A.

Arthritis Care Res 2010;62:873-80.
57.

Clinical efficacy and side effects of antimalarials in systemic lupus

Estudio del Lupus Eritematoso Gladel. Antimalarial treatment may

Doria A, Schoenf eld Y, Wu R et al. Risk f act ors f or subclinical
at herosclerosis in a prospect ive cohort of pat ient s w it h syst emic

erythematosus: a systematic review. An Rheum Dis 2010;69:20-8.
Shinjo SK, Bonfa E, Wojdyla D, et al. Grupo Latino Americano de

Faurschou M , Dreyer L, Kamper AL, et al. Long-term mortality and
renal out come in a cohort of 100 pat ient s w it h lupus nephrit is.

Lupus 2004;13:212-3

Nefrologia 2012;32(Suppl.1):1-35

a

(Oxf o rd )

M ed 2003;349:2407-15.
55.

prednisolone in lupus nephritis. Ann Rheum Dis 2003;63:525-9.
TY,

(LIX):

Nephrol Dial Transplant 2010;25:1173-83.
54.

cyclophosphamide and prednisolone follow ed by azathioprine and
Lian

LUM INA

Rh eu m at o lo g y

art ery at herosclerosis in syst emic lupus eryt hemat osus. N Engl J

pulse cyclophosphamide and methylprednisolone versus continuous

H,

f ro m

syst emat ic review of clinical t rials and comparat ive cohort s.

Yee CS, Gordon C, Dostal C, et al. EULAR randomised controlled trial of

Badsha

co h o r t .

the

2008;47:1093-96.
53.

Illei GG, Aust in HA, Crane M , et al. Combinat ion t herapy w it h

KO,

UC

d elay

al.

patients with diffuse proliferative lupus nephritis. Hong Kong-Guangzhou

er yt h em at o su s- resu lt s

in h ib it o r s

et

A n g io t en sin - co n ver t in g

Kong

en zym e

Jr,

Chan TM , Li FK, Tang CS, et al. Efficacy of mycophenolate mofetil in

lupus nephritis. Ann Intern M ed 2001;135:248-57.

42.

Cat apano F, Chiodini P, De Nicola L, et al. Ant iprot einuric

blockade f or t he t reat ment of pat ient s w it h quiescent lupus
52.

long-term renal outcome w ithout adding toxicity in patients w ith

41.

M asood S, Jayne D, Karim Y. Beyond immunosuppresion-

primary glomerulonephrit is: met a-analysis and met aregression.

pulse cyclophosphamide plus pulse methylprednisolone improves

40.

chronic

Am J Kidney Dis 2008;52:475-85.

cyclophosphamide. Arthritis Rheum 2002;46:2121-31.

39.

non-diabet ic

response t o dual blockade of t he renin angiot ensin syst em in

randomized t rial of low -dose versus high-dose int ravenous
38.

ESRF in

lupus eryt hemat osus: comparison w it h t he Framingham St udy.

M ed 2005;353:2219-28.

37.

of

of myocardial inf arct ion and angina in w omen w it h syst emic

or int ravenous cyclophosphamide f or lupus nephrit is. N Engl J
36.

predict or

2009;18:106-15.
50.

Am J Epidemiol 1997;145:408-15.
35.

best

challenges in t he clinical management of lupus nephrit is. Lupus

f act ors of carot id plaque in w omen w it h syst emic lupus
34.

Ruggenenti P, Pensa A, M osconi L, et al. Urinary protein excretion

t hrombot ic event s in LUM INA, a mult i-et hnic cohort of SLE
patients (LXXII). Rheumatology (Oxford) 2010;49:1720-5.
33.

Wolfe F, M armor M F. Rates and predictors of hydroxychloroquine
ret inal t oxicit y in pat ient s w it h rheumat oid art hrit is and syst emic

Thamer M , Hernán M A, Zhang Y, et al. Prednisone, lupus activity,
and permanent organ damage. J Rheumatol 2009;36:560-4.

32.

Pons-Est el GJ, Alarcon GS, M cgw in G, et al, LUM INA St udy

damage over time in patients w ith systemic lupus erythematosus.

lupus eryt hemat osus and it s associat ion w it h cort icost eroids.
31.

Kasit anon N, Fine DM , Haas M , et al. Hydroxychloroquine use

lupus erythematosus. Ann Rheum Dis 2003;62:1071-7.
58.

Haque S, Gordon C, Isenberg D, et al. Risk f act ors f or clinical
coronary heart disease in syst emic lupus eryt hemat osus: The

29

Guillermo Ruiz-Irast orza et al. Diagnosis and t reat ment of lupus nephrit is

Lupus and At herosclerosis Evaluat ion of Risk (LASER) St udy. J

ovarian failure during cyclophosphamide therapy in w omen w ith

Rheumatol 2010;37:322-9.
59.

severe lupus. Arthritis Rheum 2005;52:2761-7.

Balamuthusamy S, Srinivasan L, Verma M , et al. Renin angiotensin

cont racept ive

chronic kidney disease and proteinuria: a meta-analysis. Am Heart

erythematosus. N Engl J M ed 2005;353:2539-49.
77.

Waanders F, Vaidya VS, Van Goor H, et al. Eff ect of reninangiot ensin-aldost erone syst em

inhibit ion,

79.

eryt hemat osus-a prospect ive cohort st udy. Art hrit is Res Ther

aut oimmune inf lammat ory rheumat ic diseases. Ann Rheum Dis
80.

81.

immune: Pneumocystose pulmonaire ou simple colonisation? Rev

Yang YX, M et z DC. Saf et y of prot on pump inhibit or exposure.

M ed Int 2010;194-9.
82.

Gordon C, Jayne D, Pusey C, et al. European consensus statement

Boparai V, Rajagopalan J, Triadafilopoulos G. Guide to the use of

on t he t erminology used in t he management

proton pump inhibitors in adult patients. Drugs 2008; 68:925-47.

glomerulonephritis Lupus 2009;18:257-63.

Laksminaranan S, Wals S, M ohanraj, M et al. Fact ors associat ed

83.

of

lupus

Zabalet a-Lanz M E, M uñoz LE, Tapanes FJ, et al. Furt her
descript ion of early clinically silent lupus nephrit is. Lupus
2006;15:845-51.

Almehed K, Forsblad d´Elia H, Kvist G, et al. Prevalence and risk

84.

González-Crespo M R, López-Fernández JL, Usera G, et al. Outcome
of silent nephritis. Sem Arthritis Rheum 1996;26:468-76.

85.

Grossman JM , Gordon R, Ranganath VK, et al. American College

M ok CC, Cheung TT, Lo WH. M inimal mesangial lupus nephritis:
a systematic review. Scand J Rheumatol 2010;39:181-9.

86.

Light st one L. Lupus nephrit is: w here are w e now ? Curr Op
Rheumatol 2010;22:252-6.

87.

Ruiz-Irast orza G, Egurbide M V, Olivares N, et al. Vit amin D

Flanc RS, Robert s M A, St rippoli GF, et al. Treat ment of lupus
nephritis. Cochrane Database Syst Rev 2004;1:CD002922.

88.

Houssiau FA, Vasconcelos C, D’Cruz D, et al. The 10-year follow -

and clinical consequences. Rheumatology (Oxford) 2008;47:920-3.

up data of the Euro-Lupus Nephritis Trial comparing low -dose and

Wu PW, Rhew EY, Dyer AR, et al. 25-hydroxyvit amin D and

high-dose int ravenous cyclophosphamide. Ann Rheum Dis

erythematosus. Arthritis Rheum 2009;61:1387-95.

2010;69:61-4.
89.

Zeher M , Doria A, Lan JL, et al. Eff icacy and saf et y of ent eric-

Fishbane S, Chittineni H, Packman M , et al. Oral paricalcitol in the

coated mycophenolate sodium (EC-M PS) in combination w ith tw o

t reat ment of pat ient s w it h CKD and prot einuria: A randomised

cort icost eroids regimens f or t he t reat ment of lupus nephrit is

trial. Am J Kidney Dis 2009;54:647-52.

flare–Results of the M YLUPUS Study. Lupus 2011;20:1484-93.

Kat sif is GE, Tziouf as AG. Ovarian f ailure in syst emic lupus
eryt hemat osus

pat ient s

t reat ed

w it h

pulsed

90.

int ravenous

lupus nephritis Arthritis Res Ther 2006;8:R182.

M ok C, Ying K, Ng W, et al. Long-t erm out come of diff use
prolif erat ive

lupus

glomerulonephrit is

M oore RA, Derry S. Syst emat ic review and met a-analysis of
randomised trials and cohort studies of mycophenolate mofetil in

cyclophosphamide. Lupus 2004;13:673-8.
t reat ed

91.

w it h

analysis of randomized cont rolled t rials. Nephrol Dial Transplant

Clow se M E, Behera M A, Anders CK, et al. Ovarian preservat ion
by GnRH agonist s during chemot herapy: a met a-analysis. J

2007;22:1933-42.
92.

Womens Health (Larchmt) 2009;18:311-9.

Walsh M , James M , Jayne D, et al. M ycophenolat e mof et il f or
induct ion t herapy of lupus nephrit is: A syst emat ic review and

Somers E, M arder W, Christman G, et al. Use of a gonadotropinreleasing hormone analog f or prot ect ion against premat ure

Zhu B, Chen N, Lin Y, et al. M ycophenolat e mof et il in induct ion
and maint enance t herapy of severe lupus nephrit is: a met a-

cyclophosphamide. Am J M ed 2006;119:25-33.

30

M ekinian A, Queyrel V, Durand-Joly I, et al. PCR Pneumocystis

93.

cardiovascular risk f act ors in w omen w it h syst emic lupus

75.

O´Neill SG, Isenberg DA. Immunizing patients w ith systemic lupus

jirovecci posit ive chez les pat ient s at t eint s de maladie aut o-

deficiency in systemic lupus erythematosus: prevalence, predictors

74.

pat ient s w it h

gast roint est inal complicat ions. Am J Epidemiol 2001;153:1089-

Res 2010;62:1515-26.

73.

adult

eryt hemat osus: a review of eff ect iveness and saf et y. Lupus

t reat ment of glucocort icoid-induced ost eoporosis. Art hrit is Care

72.

in

2006;15:778-83.

Hernández-Díaz S, Rodríguez LA. St eroids and risk of upper

of Rheumatology 2010 recommendations for the prevention and

71.

vaccinat ion

2011;70:414-22.

Scalzi LV, Bhat t S, Gilkeson RC, et al. The relat ionship bet w een

2007;46:1185-90.

70.

Van Assen S, Agmon-Levin N, Elkayam O, et al. EULAR
recommendat ions f or

f act ors of ost eoporosis in f emale SLE pat ient s. Rheumat ology

69.

Urbanus RT, Siegerink B, Roest M , et al. Ant iphospholipid

f irst cardiovascular event in pat ient s w it h syst emic lupus

lupus erythematosus. J Rheumatol 2001;28:102-8.

68.

Pet ri M A, Kim M Y, Kalunian KC, et al. OC-SELENA Trial.

Neurology 2009;8:998-1005.

Gust af sson J, Gunnarsson I, Börjesson O, et al. Predict ors of t he

w it h low bone mineral densit y in f emale pat ient s w it h syst emic
67.

lupus

in young w omen in the RATIO study: a case-control study. Lancet

Gastroenterology 2010;139:1115-27.

66.

syst emic

antibodies and risk of myocardial infarction and ischaemic stroke

systemic lupus erythematosus. Lupus 2009;18:1289-97.

65.

w it h

analysis of a randomized cont rolled t rial. Am J Kidney Dis

race, cigaret t e smoking and carot id int imal medial t hickness in

64.

w omen

excret ion in nondiabet ic prot einuric kidney disease: a post hoc

2009;11:R186.

63.

in

erythematosus. N Engl J M ed 2005;353:2550-58.
78.

2009;53:16-25.

62.

met hods

Combined oral cont racept ives in w omen w it h syst emic lupus

diet ary sodium

rest rict ion, and/or diuret ics on urinary kidney injury molecule 1

61.

Sánchez-Guerrero J, Uribe AG, Jiménez-Santana L, et al. A trial of

syst em blockage and cardiovascular out comes in pat ient s w it h
J 2008;155:791-805.
60.

76.

meta-analysis. Clin J Am Soc Nephrol 2007;2:968-75.
93.

M ak A, Cheak AAC, Tan JYS, et al. M ycophenolat e mof et il is as
Nefrologia 2012;32(Suppl.1)1-35

Guillermo Ruiz-Irast orza et al. Diagnosis and t reat ment of lupus nephrit is

efficacious as, but safer than, cyclophosphamide in the treatment
of prolif erat ive lupus nephrit is: a met a-analysis and met aregression. Rheumatology 2009;48:944-52.
94.

Kamanamool N, M cEvoy M , At t ia J, et al. Eff icacy and adverse
induction therapy of lupus nephritis. Systematic review and meta-

t reat ment in membranous or quiescent lupus nephrit is w it h
proteinuria resistant to angiotensin inhibition or blockade. Lupus

M ak SK, Lo KY, Lo M W, et al. Eff icacy of ent eric-coat ed
Nephrology 2008;13:331-6.

t reat ment of syst emic lupus eryt hemat osus w it h pure class V
nephritis. Rheumatology 2008;47:1678-81.
114. Sloan RP, Schw artz M M , Korbet SM , et al. Long-term outcome in

Kitiyakara C, Ophascharoensuk V, Changsirikulchai V, et al. Treatment

syst emic lupus eryt hemat osus membranous glomerulonephrit is.

of lupus nephritis and primary glomerulonephritis w ith enteric-coated

Lupus Nephrit is Collaborat ive st udy Group. J Am Soc Nephrol

mycophenolate sodium. Clin Nephrol 2008;69:90-101.

1996;7:299-305.

Isenberg D, Appel GB, Cont reras G, et al. Inf luence of

115. K/DOQI clinical pract ice guidelines f or chronic kidney disease:

race/ethnicity on response to lupus nephritis treatment: the ALM S

evaluat ion, classif icat ion, and st rat if icat ion. Am J Kidney Dis

study. Rheumatology 2010;49:128-40.
99.

2007;16:46-51.
113. Szet o CC, Kw an BCH, Lai FM M , et al. Tacrolimus f or t he

mycophenolat e sodium in pat ient s w it h act ive lupus nephrit is.

98.

label trial. Am J Kidney Dis 2004;43:269-76.
112. Tse KC, Lam M F, Tang SC, et al. A pilot st udy on t acrolimus

analysis. M edicine 2010;89:227-35.

Lupus 2010;19:703-10.

97.

lupus nephropat hy w it h prednisone and azat hioprine: an open-

Lee YH, Woo JH, Choi SH, et al. Induct ion and maint enance
therapy for lupus nephritis: a systematic review and meta-analysis.

96.

2010;77:152-60.
111. M ok CC, Ying KY, Lau CS, et al. Treat ment of pure membranous

event s of mycophenolat e mof et il versus cyclophosphamide f or

95.

similar as induction therapy for class V lupus nephritis. Kidney Int

2002;39:S1-266.

Tse KC, Tan g CS, Lam M F, et al. Co st co m p ariso n b et w een

116. Coplon NS, Diskin CJD, Pet ersen J, et al. The long-t erm clinical

m yco p h en o lat e m o f et il an d cyclo p h o sp h am id e-azat h io p rin e

course of syst emic lupus eryt hemat osus in end-st age renal

in

t he

t reat m en t

of

lu p u s

n ep h rit is.

J

Rh eu m at o l

2009;36:76-81.
100. W ilso n ECF, Jayn e DRW, Dello w

E, et

al. Th e co st -

ef f ect iven ess o f m yco p h en o lat e m o f et il as f irst lin e t h erap y
in act ive lupus nephrit is. Rheum at ology 2007;46:1096-101.
101. Co n t reras G, Pard o V, Leclercq B, et al. Seq u en t ial t h erap ies
f or prolif erat ive lupus nephrit is N Engl J M ed 2004;350:97180.

before you leap. Nephrol Dial Transplant 2006;21:1749-52.
118. Cervera R, Khamasht a M A, Font J, et al. M orbidit y and mort alit y
in syst emic lupus eryt hemat osus during a 10-year period: a
comparison of early and lat e manif est at ionsin a cohort of 1,000
patients. M edicine (Baltimore) 2003;82:299-308.
119. Ward M M . Changes in t he incidence of endst age renal disease

102. Sah in GM , Sah in S, Kizilt as S, et al. M yco p h en o lat e m o f et il
versu s azat h io p rin e in t h e m ain t en an ce t h erap y o f lu p u s
nephrit is. Renal Fail 2008;30:865-9.
mycophenolat e mof et il f or long-t erm immunosuppression in
lupus nephrit is: result s f rom t he M AINTAIN Nephrit is Trial. Ann
Rheum Dis 2010;69:2083-9.

J

Rheumatol 2009;36:63-7.
eryt hemat osus in t hree et hnic groups. XII. Risk f act ors f or lupus
nephritis after diagnosis. Lupus 2002;11:152-60.
121. Dooley M A, Hogan S, Jennet t e C, et al. Cyclophosphamide
therapy for lupus nephritis: poor renal survival in black americans.

104. Dooley M A, Jayne D, Ginzler E, et al. M ycophenolat e versus
azathioprine as maintenance therapy for lupus nephritis. N Engl J
M ed 2011;365:1886-95.

Glomerular

Disease

Collaborat ive

Net w ork.

Kidney

Int

1997;51:1188-95.
122. Korbet SM , Schw art z M M , Evans J, et al f or t he Collaborat ive

105. Walsh M , Jayne D, M oist L, et al. Practice pattern variation in oral
glucocort icoid t herapy af t er t he induct ion of response in
proliferative lupus nephritis. Lupus 2010;19:628-33.
glomerulonephrit is

St udy GroupSevere Lupus Nephrit is: Racial Diff erences in
Presentation and Outcome. J Am Soc Nephrol 2007;18:244-54.
123. Pasquali S, Banf i G, Zucchelli A, et al. Lupus membranous

106. M ok CC, Ying K, Ng W, et al. Long-t erm out come of diff use
lupus

due to lupus nephritis in the United States, 1996-2004.

120. Bast ian HM , Roseman JM , M cGw in G, et al. Syst emic lupus

103. Houssiau FA, D’ Cruz D, Sangle S, et al. Azat hioprine versus

prolif erat ive

disease. N Engl J M ed 1983;308:186-90.
117. Bihl GR , Petri M , Fine DM . Kidney biopsy in lupus nephritis: look

t reat ed

nephropathy: long-term outcome. Clin Nephrol 1993;39:175-82.

w it h

124. M ok CC. M embranous nephropathy in systemic lupus erythematosus:

107. M oroni G, Gallelli B, Quaglini S, et al. W it hdraw al of t herapy in

125. M ercadal L, M ontcels T, Nochy D, et al. Factors affecting outcome

pat ient s w it h prolif erat ive lupus nephrit is: long-t erm f ollow -up.

and prognosis in membranous lupus nephropat hy. Nephrol Dial

cyclophosphamide. Am J M ed 2006;119:25-33.

a therapeutic enigma. Nat Rev Nephrol 2009;5:212-20.

Nephrol Dial Transplant 2006;21:1541-8.

Transplant 2002;17:1771-8.

108. Austin HA, Illei GG, Braun M J, et al. Randomized, controlled trial

126. M ok CC, Ying KY, Yim CW, et al. Very long-term outcome of pure

of prednisone, cyclophosphamide, and cyclosporine in lupus

lupus membranous nephropathy treated w ith glucocorticoid and

membranous nephropathy. J Am Soc Nephrol 2009;20:901-11.

azathioprine. Lupus 2009;18:1091-5.

109. M oroni G, Doria A, Pont icelli C. Cyclosporine (CsA) in lupus

127. Austin HAR, Klippel JH, Balow JE, et al. Therapy of lupus nephritis.

nephrit is: assessing t he evidence. Nephrol Dial Transplant

Cont rolled t rial of prednisone and cyt ot oxic drugs. N Engl J M ed

2009;24:15-20.
110. Radhakrishnan

1986;314:614-9.
J,

M out zouris

DA,

Ginzler

EM ,

et

al.

M ycophenolat e mof et il and int ravenous cyclophosphamide are
Nefrologia 2012;32(Suppl.1):1-35

128. Balow JE, Austin HA, Muenz LR, et al. Effect of treatment on the evolution
of renal abnormalities in lupus nephritis. N Engl J Med 1984;311:491-4.

31

Guillermo Ruiz-Irast orza et al. Diagnosis and t reat ment of lupus nephrit is

129. Groot scholt en C, Bajema IM , Florquin S, et al. Treat ment w it h

Cardiovascular Disease, High Blood Pressure Research, Clinical

cyclophosphamide delays the progression of chronic lesions more

Cardiology, and Epidemiology and Prevent ion. Circulat ion

eff ect ively

t han

does

t reat ment

w it h

azat hioprine

plus

methylprednisolone in patients w ith proliferative lupus nephritis.
Arthritis Rheum 2007;56:924-37.

2003;108:2154-69.
146. Riet veld A, Berden JH. Renal replacement t herapy in lupus
nephritis. Nephrol Dial Transplant 2008;23:3056-60.

130. Aust in HA 3rd, Boumpas DT, Vaughan EM , et al. High-risk

147. Nossent HC, Sw aak TJ, Berden JH: Systemic lupus erythematosus:

f eat ures of lupus nephrit is: Import ance of race and clinical and

analysis of disease act ivit y in 55 pat ient s w it h end-st age renal

hist ological f act ors in 166 pat ient s. Nephrol Dial Transplant

f ailure t reat ed w it h hemodialysis or cont inuous ambulat ory

1995;10:1620-8.

perit oneal dialysis. Dut ch Working Part y on SLE. Am J M ed

131. Najaf i CC, Korbet SM , Lew is EJ, et al. Signif icance of hist ologic
pat t erns of glomerularinjury upon long-t erm prognosis in severe
lupus glomerulonephritis. Kidney Int 2001;59:2156-63.
132. Lim CS, Chin HJ, Jung YC, et al. Prognost ic f act ors of diff use
proliferative lupus nephritis. Clin Nephrol 1999;52:139-47.

1990;89:169-74.
148. Bruce IN, Hallet t DC, Gladman DD, et al. Ext rarenal disease
act ivit y in syst emic lupus eryt hemat osus is not suppressed by
chronic renal insuff iciency or renal replacement t herapy. J
Rheumatol 1999;26:1490-4.

133. Al Arfaj AS, Khalil N, Al Saleh S. Lupus nephritis among 624 cases

149. Okano K, Yumura W, Nit t a K, et al. Analysis of lupus act ivit y

of syst emic lupus eryt hemat osus in Riyadh, Saudi Arabia.

inend-st age renal disease t reat ed by hemodialysis. Int ern M ed

Rheumatol Int 2009;29:1057-67.
134. Cont reras G, Pardo V, Cely C, et al. Fact ors associat ed w it h poor
outcomes in patients w ith lupus nephritis. Lupus 2005;14:890-5.

2001; 40:598-602.
150. Krane N, Burjak K, Archie M , et al. Persist ent lupus act ivit y in
endstage renal disease. Am J Kidney Dis 1999;33:872-9.

135. Ioannidis JPA, Boki KA, Kat sorida M E, et al. Remission, relapse,

151. Lee PT, Fang HC, Chen CL, et al. Poor prognosis of end-st age

and re-remission of prolif erat ive lupus nephrit is t reat ed w it h

renal disease in syst emic lupus eryt hemat osus: a cohort of

cyclophosphamide. Kidney Int 2000;57:258-64.

Chinese patients. Lupus 2003;12:827-32.

136. M ok CC, Ho CTK, Chan KW, et al. Out come and prognost ic

152. Goo Ys, Park Hc, Choi Hy, et al. The evolut ion of lupus act ivit y

indicators of diffuse proliferative lupus glomerulonephritis treated

among pat ient s w it h end-st age renal disease secondary t o lupus

w ith sequential oral cyclophosphamide and azathioprine. Arthritis
Rheum 2002;46:1003-101.
137. Chen YE, Korbet SM , Katz RS, et al. Value of a complete or partial
remission in severe lupus nephrit is. Clin J Am Soc Nephrol
2008;3:46-53.
138. Houssiau FA, Vasconcelos C, D’ Cruz D, et al. Early response t o
immunosuppressive therapy predicts good renal outcome in lupus
nephritis. Arthritis Rheum 2004;50:3934-40.
139. Gipson KL, Gipson DS, M assengill SA, et al. Predict ors of relapse
and end st age kidney disease in prolif erat ive lupus nephrit is:

nephritis. Yonsei M ed J 2004;45:199-206.
153. Weng CH, Hsu CW, Yu CC, et al. Dialysis and hemodialysis in
syst emic lupus eryt hemat osus pat ient s: comparison of clinical
outcomes. Kidney Blood Press Res 2009;32:451-6.
154. M ojcik CF, Klippel JH. End-stage renal disease and systemic lupus
erythematosus. Am J M ed 1996;101:100-7.
155. Andrew s PA, Warr KJ, Hicks A, et al. Impaired out come of
cont inuous ambulat ory perit oneal dialysis in immunosuppressed
patients. Nephrol Dial Transplant 1996;11:1104-8.
156. Bunnapradist

S, Chung P, Peng A, et al. Out comes of renal

Focus on children, adolescent s, and young adult s. Clin J Am Soc

transplantation for recipients w ith lupus nephritis: analysis of the

Nephrol 2009;4:1962-7.

Organ Procurement and Transplant at ion Net w ork dat abase.

140. Gunnarsson I, Sundelin B, Heimburger M , et al. Repeat ed renal
biopsy in proliferative lupus nephritis-predictive role of serum C1q
and albuminuria. J Rheumatol 2002;29:693-9.
141. Arora P, Obrador GT, Ruthazer R, et al. Prevalence, predictors, and
consequences of late nephrology referral at a tertiary care center.
J Am Soc Nephrol 1999;10:1281-90.
142. Kessler M ,

Frimat L, Panescu V, et al. Impact of nephrology

Transplantation 2006;82:612-8.
157. Chelamcharla M , Javaid B, Baird BC, et al. The out come of renal
t ransplant at ion among syst emic lupus eryt hemat osus pat ient s.
Nephrol Dial Transplant 2007;22:3623-30.
158. Pont icelli C, M oroni G. Renal t ransplant at ion in lupus nephrit is.
Lupus 2005;14:95-8.
159. Berden JHM . Lupus nephritis. Kidney Int 1997;52:538-58.

ref erral on early and midt erm out comes in ESRD: EPidemiologie

160. St one J, AmendW, Crisw ell L. Ant iphospholipid ant ibody

de l’Insuffisance REnale chronique terminale en Lorraine (EPIREL):

syndrome in renal transplantation: occurrence of clinical events in

Result s of a 2-year, prospect ive, communit y-based st udy. Am J

96 consecutive patients w ith systemic lupus erythematosus. Am J

Kidney Dis 2003;42:474-9.

Kidney Dis 1999;34:1040-7.

143. Siu YP, Leung KT, Tong M K, et al. Clinical out comes of syst emic

161. Ghaf ari A, Et madi J, Adrdalan M R. Renal t ransplant at ion in

lupus erythematosus patients undergoing continuous ambulatory

pat ient s w it h lupus nephrit is: a single cent re experience.

peritoneal dialysis. Nephrol Dial Transplant 2005;20:2797-802.

Transplant Proc 2008;40:143-4.

144. Huang JW, Hung KY, Yen CJ, et al. Systemic lupus erythematosus

162. Quereda C, Pardo A, Lamas S, et al. Lupus-like in vit ro

and perit oneal dialysis: out comes and inf ect ious complicat ions.

ant icoagulant act ivit y in end-st age renal disease. Nephron

Perit Dial Int 2001;21:143-7.
145. Sarnak M J, Levey AS, Schoolw ert h AC, et al. Kidney disease as a

32

1988;49:39-44.
163. M arcén R, Pascual J, Quereda C, et al. Lupus ant icoagulant and

risk factor for development of cardiovascular disease: a statement

t hrombosis

f rom t he American Heart Associat ion Councils on Kidney in

1990;22(4):1396-8.

of

kidney

allograf t

vessels.

Transplant

Proc

Nefrologia 2012;32(Suppl.1)1-35

Guillermo Ruiz-Irast orza et al. Diagnosis and t reat ment of lupus nephrit is

164. Osm an C, Sw aak A . Lym p h o cyt o t o xic an t ib o d ies in SLE: a
review of t he lit erat ure. Clin Rheum at ol 1994;13:21-7.

185. Chakravart y EF, Colón I, Langen ES, et al. Fact ors t hat predict
p rem at u rit y an d p reeclam p sia in p reg n an cies t h at

165. Lochhead KM , Pirsch JD, D’ A llesandro A M , et al. Risk f act ors
f o r ren al allo g raf t lo ss in p at ien t s w it h syst em ic lu p u s
eryt hem at osus. Kidney Int 1996;49:512-7.

are

co m p licat ed b y syst em ic lu p u s eryt h em at o su s. A m J Ob st et
Gynecol 2005;192:1897-904.
186. Oviasu E, Hicks J, Cam eron JS. The out com e of pregnancy in

166. Clo w se M EB, Jam iso n M , M yers E, et al. A n at io n al st u d y o f
t he com plicat ions of lupus in pregnancy. Am J Obst et Gynecol
2008;199:e1-6.

w om en w it h lupus nephrit is. Lupus 1991;1:19-25.
187. Vo n Dad elszen P, Or n st ein M P, Bu ll SB, et al. Fall in m ean
art erial p ressu re an d f et al g ro w t h rest rict io n in p reg n an cy

167. Clark CA , Sp it zer KA , Laskin CA . Decrease in p reg n an cy lo ss
rat es in pat ient s w it h syst em ic lupus eryt hem at osus over a 40year period. J Rheum at ol 2005;32:1709-12.

hypert ension: a m et a-analysis. Lancet 2000;355:87-92.
188. Co o p er W O, Her n án d ez-Díaz S, A rb o g ast PG, et al. M ajo r
co n g en it al m alf o rm at io n s af t er f irst -t rim est er exp o su re t o

168. M oroni G, Pont icelli C. The risk of pregnancy in pat ient s w it h
lupus nephrit is. J Nephrol 2003;16:161-7.

ACE inhibit ors. N Engl J M ed 2006;354:2443-51.
189. A skie LM , Du ley L, Hen d erso n -Sm art DJ, et al. PA RIS

169. M oroni G, Pont icelli C. Pregnancy af t er lupus nephrit is. Lupus
2005;14:89-94.

Co llab o rat ive Gro u p . A n t ip lat elet ag en t s f o r p reven t io n o f
p re-eclam p sia: a m et a-an alysis o f in d ivid u al p at ien t d at a.

170. Imbasciat i E, Tincani A, Gregorini G, et al. Pregnancy in w omen
w it h pre-exist ing lupus nephrit is: predict ors of f et al and
mat ernal out come. Nephrol Dial Transplant 2009;24:519-25.
171. Day CJ, Lip kin GW, Savag e COS. Lu p u s n ep h rit is an d
p reg n an cy in t h e 2 1 st cen t u ry. Nep h ro l Dial Tran sp lan t
2009;24:344-7.

Lancet 2007;369:1791-8.
190. Tekt o n id o u

M G,

So t sio u

F,

Nako p o u lo u

L,

et

al.

A n t ip h o sp h o lip id syn d ro m e n ep h ro p at h y in p at ien t s w it h
syst em ic

lu p u s

eryt h em at o su s

an d

an t ip h o sp h o lip id

an t ib o d ies: p revalen ce, clin ical asso ciat io n s, an d lo n g -t erm
out com e. Art hrit is Rheum 2004;50:2569-79.

172. Sm yt h A , Oliveira GHM , Lah r BD, et al. A syst em at ic review
an d m et a-an alysis o f p reg n an cy o u t co m es in p at ien t s w it h
syst em ic lupus eryt hem at osus and lupus nephrit is. Clin J A m
Soc Nephrol 2010;5:260-8.

191. A m ig o M C. Kid n ey d isease in an t ip h o sp h o lip id syn d ro m e.
Rheum Dis Clin Nort h Am 2006;32:509-22.
192. M o ro n i G, Ven t u ra D, Riva P, et al. A n t ip h o sp h o lip id
an t ib o d ies are asso ciat ed w it h an in creased risk f o r ch ro n ic

173. Hu o n g DL, W ech sler B, Vau t h ier-Bro u zes D, et al. Preg n an cy
in p ast o r p resen t lu p u s n ep h rit is: a st u d y o f 3 2 p reg n an cies
f rom a single cent re. Ann Rheum Dis 2001;60:599-604.

ren al in su f f icien cy in p at ien t s w it h lu p u s n ep h rit is. A m J
Kidney Dis 2004;43:28-36.
193. A lch i B, Grif f it h s M , Jayn e D. W h at n ep h ro lo g ist s n eed t o

174. Pet ri M , Ho w ard D, Rep ke J. Freq u en cy o f lu p u s f lare in
pregnancy. The Hopkins Lupus Pregnancy Cent er experience.
Art hrit is Rheum 1991;34:1538-45.

kn o w

ab o u t

an t ip h o sp h o lip id

syn d ro m e.

Nep h ro l

Dial

Transplant 2010;25:3147-54.
194. Ruiz-Irast orza G, Cuadrado M , Ruiz-A rruza I, et al. Evidence-

175. Ruiz-Irast orza G, Lim a F, Alves J, et al. Increased rat e of lupus

b ased reco m m en d at io n s f o r t h e p reven t io n an d lo n g -t erm

f lare d u rin g p reg n an cy an d t h e p u erp eriu m : a p ro sp ect ive

m an ag em en t o f t h ro m b o sis in an t ip h o sp h o lip id an t ib o d y-

st udy of 78 pregnancies. Br J Rheum at ol 1996;35:133-8.

p o sit ive p at ien t s: Rep o rt o f a Task Fo rce at t h e 1 3 t h

176. Co rt és-Her n án d ez J, Ord i-Ro s J, Pared es F, et al. Clin ical

Int ernat ional Congress on Ant iphospholipid Ant ibodies. Lupus

p red ict o rs o f f et al an d m at er n al o u t co m e in syst em ic lu p u s
eryt h em at o su s: a p ro sp ect ive st u d y o f 1 0 3 p reg n an cies.
Rheum at ology 2002;41:643-50.

an t ico ag u lan t in h em o d ialysis p at ien t s. Lif e Su p p o rt Syst

177. Rah m an FZ, Rah m an J, A l-Su leim an SA , et al. Preg n an cy
o u t co m e

in

lu p u s n ep h ro p at h y.

A rch

Gyn eco l

Ob st et

2005;271:222-6.

1985;3 S1:58-62.
196. Qu ered a C, Pard o A , Lam as S, et al. Lu p u s-like in vit ro
an t ico ag u lan t act ivit y in en d -st ag e ren al d isease. Nep h ro n

178. M o ro n i G, Qu ag lin i S, Ban f i G, et al. Preg n an cy in lu p u s
nephrit is. Am J Kidney Dis 2002;40:713-20.

1988;49:39-44.
197. García-M art ín

179. Ko n g NCT. Preg n an cy o f a lu p u s p at ien t -a ch allen g e t o t h e
nephrologist . Nephrol Dial Transplant 2006;21:268-72.

F,

De

A rrib a

G,

Carrasco sa

T,

et

al.

A n t icard io lip in an t ib o d ies an d lu p u s an t ico ag u lan t in en d st age renal disease. Nephrol Dial Transplant 1991;6:543-7.

180. Bo u m p as DT, Balo w JE. Ou t co m e crit eria f o r lu p u s n ep h rit is
t rials: a crit ical overview. Lupus 1998;7:622-9.

198. Ch ew SL, Lin s RL, Daelem an s R, et al. A re an t ip h o sp h o lip id
ant ibodies clinically relevant in dialysis pat ient s? Nephrol Dial

181. W illiam s D, Daviso n J. Ch ro n ic kid n ey d isease in p reg n an cy.
BM J 2008;336:211-5.

Transplant 1992;7:1194-8.
199. Phillips A O, Jones HW, Ham bley H, et al. Prevalence of lupus

182. Germ ain S, Nelson-Piercy C. Lupus nephrit is and renal disease
in pregnancy. Lupus 2006;15:148-55.
183. Øst en sen M ,

2011;20:206-18.
195. Quereda C, Pardo A , Lam as S, et al. High prevalence of lupus

A n t i-

200. Priet o LN, Suki W N. Frequent hem odialysis graf t t hrom bosis:

d ru g s

an d

associat ion w it h ant iphospholipid ant ibodies. Am J Kidney Dis

184. Clow se M EB, M agder L, W itter F, Petri M A. Hydroxychloroquine in

201. Brunet P, Aillaud M F, San M arco M , et al. Ant iphospholipids in

an d

M,

Lo cksh in

pat ient s. Nephron 1993;65:350-3.
al.

in f lam m at o ry

Kh am ash t a

ant icoagulant and ant icardiolipin ant ibodies in haem odialysis

M,

im m u n o su p p ressive

et

reproduct ion. Art hrit is Res Ther 2006;8:209-18.
lupus pregnancy. Arthritis Rheum 2006;54:3640-7.
Nefrologia 2012;32(Suppl.1):1-35

1994;23:587-90.
h em o d ialysis

p at ien t s:

relat io n sh ip

b et w een

lu p u s

33

Guillermo Ruiz-Irast orza et al. Diagnosis and t reat ment of lupus nephrit is

ant icoagulant and t hrom bosis. Kidney Int 1995;48:794-800.
202. Sh af i ST, Gu p t a M . Risk o f vascu lar access t h ro m b o sis in
pat ient s w it h syst em ic lupus eryt hem at osus on hem odialysis. J
Vasc Access 2007;8:103-8.

217. Bao H, Liu ZH, Xie HL, et al. Successf ul t reat m ent of class V IV
lu p u s n ep h rit is w it h m u lt it arg et t h erap y. J A m So c Nep h ro l
2008;19: 2001-10.
218. M o k CC. Th erap eu t ic o p t io n s f o r resist an t lu p u s n ep h rit is.

203. Lee CH, Wan g IK, Ch en TC, et al. A n t icard io lip in an t ib o d ies
an d vascu lar access t h ro m b o sis in Taiw an ese h aem o d ialysis

Sem in Art hrit is Rheum 2006;36:71-81.
219. Rau o va L, Lu kac J, Levy Y, et al. Hig h -d o se in t raven o u s

p at ien t s w it h ch ro n ic h ep at it is C: a ret ro sp ect ive st u d y. In t J

im m u n o g lo b u lin s

Clin Pract 2006;60:1591-5.

im m unom odulat ion. Lupus 2001;10:209-13.

f or

lu p u s

n ep h rit is-a

salvag e

204. M arcen R, Pascu al J, Qu ered a C, et al. lu p u s an t ico ag u lan t

220. M errill JT, Neuw elt CM , Wallace DJ, et al. Ef f icacy and saf et y

an d t h ro m b o sis o f kid n ey allo g raf t vessels. Tran sp lan t Pro c

o f rit u xim ab in m o d erat ely-t o -severely act ive syst em ic lu p u s

1990;22:1396-8.

eryt h em at o su s: Th e ran d o m ized , d o u b le-b lin d , p h ase ii/iii

205. Canaud G, Bienaim é F, Noël LH, et al. Severe vascular lesions
an d p o o r f u n ct io n al o u t co m e in kid n ey t ran sp lan t recip ien t s
w it h

lu p u s an t ico ag u lan t

an t ib o d ies. A m

J Tran sp lan t

2010;10:2051-60.

syst em ic lu p u s eryt h em at o su s evalu at io n o f rit u xim ab t rial.
Art hrit is Rheum 2010;62:222-33.
221. Fu rie R, Lo o n ey RJ, Ro vin B, et al. Ef f icacy an d saf et y o f
rit uxim ab in subject s w it h act ive prolif erat ive lupus nephrit is

206. Irish A . Hyp erco ag u lab ilit y in ren al t ran sp lan t recip ien t s.

(ln ): resu lt s f ro m t h e ran d o m ized , d o u b le-b lin d p h ase III

Id en t if yin g p at ien t s at risk o f ren al allo g raf t t h ro m b o sis an d

LUNAR St udy [abst ract ]. Art hrit is Rheum 2009;60:S1149.

evalu at in g st rat eg ies f o r p reven t io n . A m J Card io vasc Dru g s

222. Vigna-Pérez M , Hernández-Cast ro B, Paredes-Saharopulos O,

2004;4:139-49.

et al. Clin ical an d im m u n o lo g ical ef f ect s o f rit u xim ab in

207. Vaid ya S, Sellers R, Kim b all P. Freq u en cy, p o t en t ial risk an d
t h erap eu t ic in t erven t io n in en d -st ag e ren al d isease p at ien t s
w it h an t ip h o sp h o lip id an t ib o d y syn d ro m e: a m u lt icen t er
st udy. Transplant at ion 2000;69:1348-52.

p at ien t s w it h lu p u s n ep h rit is ref ract o ry t o co n ven t io n al
t herapy: A pilot st udy. Art hrit is Res Ther 2006;8:R83.
223. Looney RJ, Anolik JH, Campbell D, et al. B cell depletion as a novel
treatment for systemic lupus erythematosus: A phase i/ii dose-

208. M o ro n i G, Grelo n i GC, Po n t icelli C. Lat e recu rren ce o f lu p u s
n ep h rit is af t er lo n g -t erm clin ical rem issio n . Nep h ro l Dial
Transplant 2001;16:849-52.

escalation trial of rituximab. Arthritis Rheum 2004;50:2580-9.
224. Sm it h KG, Jo n es RB, Bu r n s SM , et al. Lo n g -t erm co m p ariso n
of

209. Illei GG, Takada K, Parkin D, et al. Renal f lares are com m on in
pat ient s w it h severe prolif erat ive lupus nephrit is t reat ed w it h

rit u xim ab

t reat m en t

f or

ref ract o ry

syst em ic

lu p u s

eryt h em at o su s an d vascu lit is: Rem issio n , relap se, an d ret reat m ent . Art hrit is Rheum 2006;54:2970-82.

p u lse im m u n o su p p ressive t h erap y: lo n g -t erm f o llo w u p o f a

225. Terrier B, A m o u ra Z, Ravau d P, et al. Saf et y an d ef f icacy o f

cohort of 145 pat ient s part icipat ing in random ized cont rolled

rit u xim ab in syst em ic lu p u s eryt h em at o su s: resu lt s f ro m 1 3 6

st udies. Art hrit is Rheum 2002;46:995-1002.

p at ien t s f ro m t h e Fren ch A u t o Im m u n it y an d Rit u xim ab

210. Ch an TM , Tse KC, Tan g CSO, et al. Lo n g -t erm o u t co m e o f
pat ient s w it h dif f use prolif erat ive lupus nephrit is t reat ed w it h
p red n iso lo n e

an d

o ral

cyclo p h o sp h am id e

f o llo w ed

by

azat hioprine. Lupus 2005;14:265-72.
211. Gib so n KL, Gip so n DS, M assen g ill SA , et al. Pred ict o rs o f

regist ry. Art hrit is Rheum 2010;62:2458-66.
226. Díaz-Lag ares C, Cro ca S, Sh an g le S, et al. Ef f icacy o f
rit uxim ab in 164 pat ient s w it h biopsy-proven lupus nephrit is:
Po o led d at a f ro m Eu ro p ean co h o rt s. A u t o im m Rev 2 0 1 1
[Epub ahead of print ].

relap se an d en d st ag e kid n ey d isease in p ro lif erat ive lu p u s

227. Carroll RP, Brow n F, Kerr PG. Ant i-cd20 ant ibody t reat m ent in

n ep h rit is: f o cu s o n ch ild ren , ad o lescen t s, an d yo u n g ad u lt s.

ref ract o ry class iv lu p u s n ep h rit is. Nep h ro l Dial Tran sp lan t

Clin J Am Soc Nephrol 2009;4:1962-7.

2007;22:291-3.

212. Ioannidis JP, Boki KA , Kat sorida M E, et al. Rem ission, relapse,

228. Lin d h o lm C, Bö rjesso n -A sp K, Zen d jan ch i K, et al. Lo n g t erm

and re-rem ission of prolif erat ive lupus nephrit is t reat ed w it h

clinical and im m unological ef f ect s of ant i-CD20 t reat m ent in

cyclophospham ide. Kidney Int 2000;57:258-64.

p at ien t s w it h ref ract o ry syst em ic lu p u s eryt h em at o su s. J

213. Su ría S, Ch eca M D. M yco p h en o lat e m o f et il in t h e t reat m en t

Rheum at ol 2008;35:826-33.

o f lu p u s n ep h rit is, in p at ien t s w it h f ailu re, in t o leran ce o r

229. A rin g er M , Ho u ssiau F, Go rd o n C, et al. A d verse even t s an d

relapses af t er t reat m ent w it h st eroids and cyclophospham ide.

ef f icacy o f TNF-alp h a b lo ckad e w it h in f lixim ab in p at ien t s

Nef rologia 2007;27:459-65.

w it h syst em ic lupus eryt hem at osus: long-t erm f ollow -up of 13

214. M elan d er C, Sallée M , Tro lliet P, et al. Rit u xim ab in severe
lupus nephrit is: early B-cell deplet ion af f ect s long-t erm renal
out com e. Clin J Am Soc Nephrol 2009;4:579-87.

pat ient s. Rheum at ology (Oxf ord) 2009;48:1451-4.
230. M at sum ura R, Um em iya K, Sugiyam a T, et al. St udy Group on
Nep h ro lo g y at t h e Nat io n al Ho sp it al Org an izat io n o f Jap an .

215. Bo let is JN, M arin aki S, Skalio t i C, et al. Rit u xim ab an d

A n t i-t u m o r n ecro sis f act o r t h erap y in p at ien t s w it h d if f icu lt -

m yco p h en o lat e m o f et il f o r relap sin g p ro lif erat ive lu p u s

t o-t reat lupus nephrit is: a prospect ive series of nine pat ient s.

n ep h rit is: a lo n g -t erm

p ro sp ect ive st u d y. Nep h ro l Dial

Transplant 2009;24:2157-60.

Clin Exp Rheum at ol 2009;27:416-21.
231. Og aw a H, Kam ed a H, A m an o K, et al. Ef f icacy an d saf et y o f

216. M oroni G, Pasquali S, Quaglini S, et al. Clinical and prognost ic

cyclo sp o rin e A in p at ien t s w it h ref ract o ry syst em ic lu p u s

valu e o f serial ren al b io p sies in lu p u s n ep h rit is. A m J Kid n ey

eryt hem at osus in a daily clinical pract ice. Lupus 2010;19:162-

Dis 1999;34:530-9.

9.

34

Nefrologia 2012;32(Suppl.1)1-35

Guillermo Ruiz-Irast orza et al. Diagnosis and t reat ment of lupus nephrit is

232. M iyasaka N, Kaw ai S, Hash im o t o H. Ef f icacy an d saf et y o f

al. Long-t erm out com es-m ycophenolat e m of et il t reat m ent f or

t acro lim u s f o r lu p u s n ep h rit is: a p laceb o -co n t ro lled d o u b le-

lupus nephrit is w it h addit ion of t acrolim us f or resist ant cases.

blind m ult icent er st udy. M od Rheum at ol 2009;19:606-15.
233. Uch in o A , Tsu kam o t o H, Nakash im a H, et al. Tacro lim u s is
ef f ect ive

f or

lu p u s

n ep h rit is

p at ien t s

w it h

p ersist en t

prot einuria. Clin Exp Rheum at ol 2010;28:6-12.
234. Cort és-Hernández J, Torres-Salido M T, Segarra M edrano A, et

Nephrol Dial Transplant 2010;25:3939-48.
235. Yam aji K, Kim YJ, Tsuda H, et al. Long-t erm clinical out com es
of synchronized t herapy w it h plasm apheresis and int ravenous
cyclophospham ide pulse t herapy in t he t reat m ent of st eroidresist ant lupus nephrit is. Ther Apher Dial 2008;12:298-305.

Sent for review : 9 Dec. 2011 | Accepted: 13 Dec. 2011
Nefrologia 2012;32(Suppl.1):1-35

35

