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Figure 3  Biomarker levels in SLE subjects without and with lupus nephritis (LN). Protein levels of (A) serum interleukin (IL)-
18, interferon-γ-inducible protein 10 (CXCL-10) and monocyte chemotactic protein-1 (MCP-1) at baseline, (B) serum CXCL-10 
following treatment and (C) blood-based IFN-γ Blockade Signature (IGBS) transcript score following treatment are shown. 
For box plots in (A), the centre horizontal lines represent median values, notches in the boxes represent an estimate of the 
uncertainty about the median, the upper and lower ends of the boxes represent the 75% and 25% quartiles, respectively, the 
whiskers represent the farthest observed data points within 1.5 times the IQR and the + signs represent outliers. In (B) and 
(C), error bars represent 95% CIs and the dashed horizontal lines represent mean baseline values. In (B) and (C), the shaded 
rectangle represents the 95% CI around the baseline values. All panels are shown on a log scale. HV, healthy volunteers; PD, 
pharmacodynamic.
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though the baseline levels were low in the SLE subjects 
without LN (data not shown).

Discussion
Dysregulation of the IFN-γ-related pathways in patients 
with SLE and normalisation of the IFN-γ-regulated genes 
with single-dose administration of AMG 81122 provided 
the rationale for this multiple ascending dose study in 
SLE subjects without or with LN. LN subjects with elevated 
proteinuria and up to 20 mg of prednisone and at least 
1.5 g mycophenolate mofetil per day were included in 
part B of the study. The goal was to obtain safety and phar-
macodynamic information about AMG 811 and to poten-
tially obtain a preliminary indication of clinical effect. 
Although clinical trials in SLE have been marked by 
numerous failures and are notably difficult to execute (in 
large part due to the heterogeneity of the manifestations, 
complex composite clinical measures and strong influ-
ence of background corticosteroids and disease-modifying 
antirheumatic drugs), proteinuria represents an objective 
and clinically useful measure for LN. This study enrolled 
patients who were on mycophenolate mofetil for at least 
12 weeks with persistent proteinuria, a predictor of long-
term non-responsiveness to mycophenolate mofetil.25 
We did not observe any indication of clinical impact with 
AMG 811 treatment in the LN cohorts as assessed by 
proteinuria, although the duration of treatment was short 
and the sample size was small. It should also be noted that 
the presence of renal scarring as the primary driver of 

proteinuria in some patients could confound the inter-
pretation of these results. Although a renal biopsy was 
required with no evidence of significant chronicity, a rela-
tively long interval was allowed between the renal biopsy 
and inclusion in the trial (up to 18 months) because of 
significant challenges in enrolment.

The overall safety profile of AMG 811 is considered 
acceptable. The interpretation of the safety results 
should take into account the small sample size of the 
cohorts and the inclusion of active patients on back-
ground immunosuppressants. Similar incidences of 
AEs in the treated and placebo arms were observed. 
The AMG 811-treated groups reported more SAEs 
than placebo-treated subjects, but the overall number 
of events was small. The cases of PRES and salmonella 
gastroenteritis are notable and both occurred in the 
setting of LN. Salmonella has been isolated in a signif-
icant proportion of subjects with adult-onset immuno-
deficiency associated with anti-IFN-γ antibodies.26 The 
number and nature of AEs may reflect the underlying 
disease state, and the contribution of additional immu-
nosuppression through IFN-γ blockade will need to be 
better characterised through further study in a larger 
number of subjects.

Key differences in the pharmacodynamic effects were 
observed in the two populations of SLE subjects enrolled 
in the study. Cohorts 1–3 enrolled SLE subjects without 
LN, and the highest AMG 811 dose was 60 mg. The SLE 
subjects without LN in these cohorts had considerably 

Figure 4  Clinical outcomes in SLE subjects with lupus nephritis. Effects of placebo or AMG 811 on (A) 24-hour urine protein 
and (B) urine protein:creatinine ratio are shown. Error bars represent SDs.
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milder disease than those in cohorts 4–6 of LN subjects, 
which was reflected in the SELENA-SLEDAI and global 
BILAG scores as well as by the background immunosup-
pressive drugs and dose of prednisone. In SLE cohorts 
1–3, both the IGBS, a composite score reflecting the 
impact of inhibiting IFN-γ on gene expression, and 
serum CXCL-10 protein levels decreased approximately 
twofold from baseline. These decreases were sustained 
through at least day 85. In the LN cohorts, although 
the IGBS and CXCL-10 both decreased to approxi-
mately twofold below baseline at the 60 mg dose, the 
effect was not maintained over time despite continued 
dosing. Additionally, a plateau effect was observed as 
there was no further decrease of these markers at the 
higher dose of 120 mg, and maximal coverage may 
have been achieved with the 60 mg dose. Notably, the 
baseline IGBS was approximately twofold higher in the 
LN subjects compared with those without LN (as indi-
cated by the left Y-axis and grey bars in figure 3C) and 
likely represent the more active disease documented 
in the patients with LN. Although there was a twofold 
decrease in IGBS score in AMG 811-dosed subjects in 
cohorts 5 and 6, the absolute score remained relatively 
high and comparable to the baseline levels of SLE 
subjects in cohorts 1–3. No changes in IL-18 or MCP 
levels were observed with AMG 811 treatment. Phar-
macokinetic data do not support differences in AMG 
811 pharmacokinetics between SLE subjects without or 
with LN. The relative failure to suppress CXCL-10 levels 
or IGBS score in subjects with LN suggests that there 
may be other pathways in addition to IFN-γ that are 
driving these dysregulated mediators in subjects with 
LN, and that targeting IFN-γ alone may be insufficient 
to produce a therapeutic impact in this subpopulation 
of patients with SLE.

This study provides a detailed characterisation of 
the pharmacokinetic and pharmacodynamic profiles 
of multiple-dose administration of AMG 811 across a 
broad dose range in two clinically distinct SLE subpop-
ulations. Given the small size of the study, no firm 
conclusions can be drawn about the clinical impact of 
AMG 811 in SLE; however, sufficiently overcoming the 
IFN-related abnormalities associated with LN, in partic-
ular, with targeted inhibition of the IFN-γ pathway to 
achieve a clinical impact may be challenging.
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