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Homozygous FCGR3A-158F mutation is associated with delayed
B-cell depletion following rituximab but with preserved efficacy
in a patient with refractory lupus nephritis
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Abstract

Rituximab (RTX), an anti-CD20 monoclonal antibody, has shown promising results in a small
group of systemic lupus erythematosus (SLE) patients treated for lupus nephritis (LN). However,
such observations were not confirmed in the double-blind LUNAR study. Accordingly, the factors
associated with the clinical response remain to be characterized. We report the case of a young
woman with known LN successfully re-treated with RTX and steroids and homozygous for the
low-affinity FCG3RA 158F genotype. Although B-cell depletion was delayed, complete remission
with anti-DNA antibody negativity and proteinuria normalization were maintained for 5 years.
The implications for disease pathogenesis and clinical monitoring are discussed.
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Background

Lupus nephritis (LN) is a severe and common compli-
cation of systemic lupus erythematosus (SLE). The
conventional treatment with steroids and immunosup-
pressants leads to complete or partial remission.
However, in up to 50% of cases, despite high doses of
immunosuppressants, LN is not controlled and relapse
may occur. For these patients, B-cell depletion therapy
using rituximab (RTX, Mabthera™) appears to be a prom-
ising treatment, and has been proven to be beneficial
in a small group of patients [1]. However, in the LUpus
Nephritis Assessment with Rituximab (LUNAR) study, RTX
did not improve the clinical outcomes after 1 year [2].
Thus, RTX seems to be effective in a fraction of LN
patients but it needs to be characterized.

Case report

The diagnosis of SLE with cutaneous location was estab-
lished, in February 2000, in a 31-year-old woman. Nephri-
tic syndrome appeared a month later with proteinuria at
5g/24 h without renal failure and she was treated with
oral steroids and pulsed intravenous cyclophosphamide.
A renal biopsy revealed a proliferative glomerulonephritis
type IV-G (A/C). In 2002, the first LN flare was treated
with steroids and mycophenolate mofetil, and the

second flare, in 2004, led to the initial treatment with
RTX at 350 mg/m? weekly for 4 weeks leading to a com-
plete remission. In April 2006, the patient stopped all
medical treatments and follow-up.

On admission in April 2007, the patient presented with
acute renal failure combined with nephritic syndrome
and generalized oedema. The blood pressure was 121/87
mmHg, and the plasma albumin had fallen to 7.5 g/L
with a weight gain of 19 kg. Proteinuria at 6.6 g/24 h was
associated with a microscopic haematuria. The renal
biopsy was unchanged. Laboratory examination revealed
changes in the complement classical pathway (C3c: 0.19;
normal range (NR) 0.69-1.34 and C4: 0.07; NR: 0.14-
0.33), anti-nuclear antibody (Ab) positivity (1/640;
NR<1/160) and anti-dsDNA Ab positivity (dsDNA ELISA
0.749, NR<0.200). Anti-dsDNA Ab cross-reactivity with
alpha-actinin (0.252; NR<0.170) and anti-C1q Ab were
detected (0.743; N < 0.400).

Based on the effectiveness of RTX in this patient, a new
course of RTX was initiated at 350 mg/m? weekly for 4
weeks. In order to improve its efficacy, the first injection of
RTX was associated with pulses of 1 g methylprednisolone
at Days 1, 2 and 3 and followed by oral steroids (60 mg/day)
which were progressively tapered (10 mg/day at 6 months).

Complete remission, defined as a decrease in proteinur-
ia <0.5 g/24 h, disappearance of haematuria and normal-
ization of creatinaemia, was achieved at 32 weeks
and maintained through 5-year follow-up (Figure 1A). The
complement fractions C3c and C4 were normalized at
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Fig. 1. Longitudinal variations of (A) proteinuria; (B) C3c and C4 complement fractions; (C) anti-dsDNA Ab, anti-C1q Ab and anti-alpha actinin (ACT) Ab
and (D) percentage of peripheral blood B cells in a lupus nephritis patient re-treated with RTX and compared with 14 primary Sjogren’s syndrome
patients treated with RTX. The 14 SS patients displayed the three FCGR3A genotypes (5 were F/F, 9 were V/F and 1V/V). Of particular note, the SS patient
who achieved B-cell depletion at 2 weeks was FCGR3A 158F/F. In the figure, allele-specific PCR is showing an FCGR3A 158F/F genotype.

1 month (Figure 1B). Within 2 weeks, anti-dsDNA/o-
actinin Ab and anti-C1q Ab were undetectable (Figure 1C).

In contrast to 14 primary Sjogren’s syndrome (pSS)
patients used as controls who achieved B-cell depletion
(<0.1% circulating B cells) at first or at second infusion
[3], B-cell depletion was delayed to the fourth infusion
for the reported case (Figure 1D). In an attempt to under-
stand such phenomena, analysis was performed for the
FCGR3A 158V/F polymorphism by allele-specific PCR re-
vealing a low-affinity FCGR3A 158F/F phenotype. Human
anti-chimeric antibodies were undetectable during the
follow-up. Interestingly, the difficulty in achieving com-
plete B-cell depletion did not influence the time of
reappearance of B cells when compared with the pSS
control group.

Discussion

In this case report, we present re-treatment of a refrac-
tory FCGR3A F/F LN Type IV patient with RTX, which
resulted in a complete remission of up to 5 years after
the first injection. No side effects or adverse events were
noticed.

Although anti-dsDNA/actinin Ab and anti-C1q Ab were
undetectable from the second week, it was not until the
fourth week that peripheral blood B-cell depletion was
achieved. As a consequence, it could be hypothesized
that auto-Ab-producing B cells are particularly sensitive
to the action of RTX. This observation is in line with pre-
vious observations showing a correlation between an
anti-dsDNA Ab reduction and the biological activity of RTX
[4, 5]. However, such an effect on the anti-dsDNA Ab may
not predict remission in all LN patients. Indeed, the con-
tribution of anti-dsDNA Ab to glomerulonephritis is not
completely understood, since it may sometimes target

glomerular antigens by cross-reaction, while at other
times it may form immune complexes with nucleosomes.

As demonstrated in SLE [6], the low-affinity genotype
FCGR3A 158F/F delays B-cell depletion which was the
case in the present report. In vitro, FCGR3A 158F/F NK
cells are 4.2-fold less effective than 158V/V NK cells in in-
ducing antibody-dependent cellular cytotoxicity (ADCC)
[7]. As a consequence, the FCGR3A genotype correlates
with the RTX clinical outcomes of rheumatoid arthritis [8]
and non-Hodgkin’s lymphoma, but not in those with
chronic lymphocytic leukaemia [9]. In SLE, the proof
remains to be established.

Now the standing question is, how do we use RTX as
an alternative to the standard treatment in refractory LN
patients or in patients who experience a new flare after
immunosuppressive treatment? The combination with
steroids, suspected to be beneficial, also needs further
evaluation in controlled trials. Several criteria have been
presented to predict a better response to RTX such as a
Type III LN, the absence of nephritic syndrome and renal
failure, an active renal disease and a first response to RTX
[10]. In addition, pharmacogenetic markers such as
FCGR3A and serological normalization may also be
helpful. We believe that our observation may be useful
both in designing trials with biotherapy and in consider-
ing re-treatment in LN patients.

Conflict of interest statement. None declared.

References

1. Fra GP, Avanzi GC, Bartoli E. Remission of refractory lupus
nephritis with a protocol including rituximab. Lupus 2003;
12:783-787

2. Rovin BH, Furie R, Latinis K et al. Efficacy and safety of ritux-
imab in patients with active proliferative lupus nephritis: the



76

lupus nephritis assessment with rituximab study. Arthritis
Rheum 2012; 64: 1215-1226

. Pers JO, Devauchelle V, Daridon C et al. BAFF-modulated re-

population of B lymphocytes in the blood and salivary
glands of rituximab-treated patients with Sjogren’s syn-
drome. Arthritis Rheum 2007; 56: 1464-1477

. Tew GW, Rabbee N, Wolslegel K et al. Baseline autoantibody

profiles predict normalization of complement and anti-
dsDNA autoantibody levels following rituximab treatment in
systemic lupus erythematosus. Lupus 2010; 19: 146-157

. Cambridge G, Isenberg DA, Edwards JC et al. B cell depletion

therapy in systemic lupus erythematosus: relationships among
serum B lymphocyte stimulator levels, autoantibody profile
and clinical response. Ann Rheum Dis 2008; 67: 1011-1016

. Anolik JH, Campbell D, Felgar RE et al. The relationship of

FcyRIIIa genotype to degree of B cell depletion by rituximab
in the treatment of systemic lupus erythematosus. Arthritis
Rheum 2003; 48: 455-459

10.

G. Seret et al.

. Dall’'Ozzo S, Tartas S, Paintaud G et al. Rituximab-dependent

cytotoxicity by natural killer cells: influence of FCGR3A poly-
morphism on the concentration-effect relationship. Cancer
Res 2004; 64: 4664-4669

. Ruyssen-Witrand A, Rouanet S, Combe B et al. Fcy receptor

type IIIA polymorphism influences treatment outcomes in
patients with rheumatoid arthritis treated with rituximab.
Ann Rheum Dis 2012; 71: 875-877

. Zhuang Y, Xu W, Shen Y et al. Fcy receptor polymorphisms

and clinical efficacy of rituximab in non-Hodgkin lymphoma
and chronic lymphocytic leukemia. Clin Lymphoma Myeloma
Leuk 2010; 10: 347-352

Diaz-Lagares C, Croca S, Sangle S et al. Efficacy of rituximab
in 164 patients with biopsy-proven lupus nephritis: pooled
data from European cohorts. Autoimmun Rev 2012; 11:
357-364

Received for publication: 20.7.12; Accepted in revised form: 23.10.12




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /JPXEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /JPXEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


