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AbstrAct
Objective To evaluate safety, pharmacokinetics and 
pharmacodynamics of anti-interferon (IFN)-γ monoclonal 
antibody AMG 811 in subjects with SLE without or with 
lupus nephritis (LN).
Methods In this phase Ib, randomised, multiple-dose 
escalation study (NCT00818948), subjects without 
LN were randomised to subcutaneous AMG 811 (6, 
20 or 60 mg) or placebo and subjects with LN were 
randomised to subcutaneous AMG 811 (20, 60 or 120 
mg) or placebo every four weeks for three total doses. 
Outcomes included incidence of adverse events (AEs); 
pharmacokinetics; levels of serum proteins (CXCL-
10, interleukin 18, monocyte chemotactic protein-1); 
changes in gene transcript profiles and clinical 
parameters (Safety of Estrogen in Lupus Erythematosus 
National Assessment-Systemic Lupus Erythematosus 
Disease Activity Index (SELENA-SLEDAI) scores, 
proteinuria, anti-double-stranded DNA (anti-dsDNA) 
antibodies, C3 complement, C4 complement).
Results Fifty-six subjects enrolled (28 SLE without 
LN; 28 with LN). Baseline mean SELENA-SLEDAI scores 
were 2.2 and 12.0 for SLE subjects without and with 
LN, respectively. Most subjects reported an AE; no 
meaningful imbalances were observed between AMG 
811 and placebo. Pharmacokinetic profiles were similar 
and mostly dose-proportional in subjects without 
or with LN. AMG 811 treatment reduced CXCL-10 
protein levels and blood-based RNA IFN-γ Blockade 
Signature compared with placebo. Reductions were 
less pronounced and not sustained in subjects with LN, 
even at the highest dose tested, compared with subjects 
without LN. No effect on SELENA-SLEDAI scores, 
proteinuria, C3 or C4 complement levels, or anti-dsDNA 
antibodies was observed.
Conclusion AMG 811 demonstrated favourable 
pharmacokinetics and acceptable safety profile but no 
evidence of clinical impact. IFN-γ-associated biomarkers 
decreased with AMG 811; effects were less pronounced 
and not sustained in LN subjects.

Trial registration number NCT00818948; results.

InTROduCTIOn
SLE is an autoimmune disease that affects 
multiple organs and presents with a variety 
of clinical manifestations.1 2 Lupus nephritis 
(LN) affects up to 60% of patients with SLE 
overall,3 with lower risk in patients of Euro-
pean genetic ancestry,4 and portends poor 
clinical outcomes as LN can lead to severe 
acute kidney injury and chronic kidney 
failure.5

Multiple lines of evidence in animal models 
and patients with SLE strongly support the 
role of interferon (IFN)-γ in the pathogen-
esis of SLE, and of LN in particular.6 In the 
MRL-Faslpr mouse, IFN-γ is required for lupus-
like disease and blockade of IFN-γ shows 
beneficial effects.7 Similarly, in New Zealand 
Black (NZB)/New Zealand White (NZW) 
F1 mice, blockade or reduction of IFN-γ was 
beneficial.8 Deletion of a regulatory element 
in the 3′ untranslated region of the IFN-γ 
gene in mice leads to congenital overexpres-
sion of IFN-γ and development of serological 
and cellular features characteristic of SLE.9 
Individuals treated with IFN-γ for several 
disorders (eg, bladder cancer, myeloprolifer-
ative disorders) developed or had potentiated 
autoimmune responses including SLE-like 
syndromes.10–12 Emerging human genetic 
information implicates IFN-γ in disease patho-
genesis, with evidence that an IFN-γ +874 T/A 
polymorphism may play a significant role in 
modifying the risk of autoimmune diseases, 
including SLE, and that the IFN-γ gene is a 
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genetic factor determining the histological phenotype of 
LN.13

IFN-γ or molecules that are upregulated by IFN-γ, such 
as IFN-γ-inducible protein 10 (CXCL-10), human leuko-
cyte antigen (HLA) class II and neopterin, are present 
at increased levels in patients with SLE, including those 
with LN, and have been associated with disease activity 
and flares.14–20

AMG 811 is a fully human (IgG1) anti-IFN-γ antibody. 
In patients with mild-to-moderate SLE, single doses of 
AMG 811 normalised IFN-regulated gene expression, led 
to dose-related reductions in serum CXCL-10, and were 
well tolerated.21 22 The objective of this study was to eval-
uate safety, pharmacokinetics, pharmacodynamics and 
clinical parameters of multiple-dose administration of 
AMG 811 in SLE patients without or with LN.

MeThOds
study design
This was a phase Ib, randomised, double-blind, place-
bo-controlled, multiple dose escalation study conducted 
in SLE subjects without or with LN. SLE subjects without 
LN were randomly assigned to AMG 811 or placebo 
(planned 6:2 ratio) in cohorts 1–3 and received subcu-
taneous placebo or AMG 811 at doses of 6, 20 or 60 mg 
in part A (figure 1). SLE subjects with LN were randomly 
assigned to AMG 811 or placebo (planned 6:2 ratio) in 
cohorts 4–6 and received placebo or AMG 811 at 20, 60 
or 120 mg administered subcutaneously in part B. All 
subjects received study drug (AMG 811 or placebo) every 
four weeks for a total of three injections. After comple-
tion of study drug administrations, subjects in cohorts 1–5 
were followed for 5 months, and subjects in cohort 6 were 
followed for 6 months. Escalation to higher dose cohorts 
proceeded after the previous dose regimen was found to 

be safe and well tolerated by the Dose Level Review Team. 
Enrolment for LN cohort 4 was initiated after the first 
four subjects in cohort 2 (SLE subjects receiving 20 mg 
AMG 811 or placebo) had received at least two doses of 
study drug with no concerning safety issues. This study 
was conducted in accordance with the Declaration of 
Helsinki. The study protocol and consent forms were 
approved by the institutional review board at each study 
site. All subjects provided written informed consent 
before initiation of study-related procedures. This study 
was registered under the  ClinicalTrials. gov identifier 
NCT00818948.

subjects
Key inclusion criteria included age 18–70 years (inclu-
sive); a diagnosis of SLE as defined by the American 
College of Rheumatology criteria with the presence 
of ANA at least 6 months before randomisation. Any 
concurrent SLE medications (eg, mycophenolate mofetil, 
azathioprine, leflunomide, methotrexate, antimalarials) 
were at a stable dose for ≥30 days before randomisa-
tion; concurrent prednisone was ≤20 mg/day (or equiv-
alent) and for subjects without LN could be increased 
or decreased once by ≤5 mg/day within 30 days before 
randomisation. Subjects met current recommendations 
for immunisations.23 Subjects with LN were required 
to have biopsy-proven active disease within 18 months 
of randomisation according to WHO or International 
Society of Nephrology/Renal Pathology Society classifica-
tion of SLE with glomerulonephritis class III or IV; urine 
protein:creatinine ratio >1 or 24-hour urine protein >1 g 
following ≥12 weeks of standard-of-care induction treat-
ment with prednisone plus cyclophosphamide or myco-
phenolate mofetil, then maintained on prednisone 
at ≤20 mg/day (or equivalent) and mycophenolate or 
azathioprine. Exclusion criteria included any disorder 
that would interfere with study evaluations including 
unstable or severe disease; presence or history of vascu-
litis or active central nervous system lupus requiring 
therapy within 3 years; uncontrolled hypertension; low 
creatinine clearance (<50 mL/min); low haemoglobin 
levels, thrombocytopenia, neutropenia or low total white 
blood cell counts; poorly controlled diabetes; evidence 
of viral, bacterial or fungal infection within 30 days of 
randomisation or evidence of parasitic infestation; history 
of repeated infections or predisposition to infections; 
receipt of cyclophosphamide, cyclosporine, tacrolimus, 
sirolimus, intravenous immunoglobulins or plasmapher-
esis within 3 months of randomisation; or receipt of an 
investigational drug or device within 30 days or 5 half-lives 
of randomisation.

study outcomes
Safety endpoints included the incidence of treat-
ment-emergent adverse events (AEs), clinically signif-
icant changes in vital signs, clinical laboratory tests 
and the development of neutralising anti-AMG 811 

Figure 1 Study schema. Arrows indicate times of study 
drug administration. SC, subcutaneous.



Boedigheimer MJ, et al. Lupus Science & Medicine 2017;4:e000226. doi:10.1136/lupus-2017-000226 3

Lupus nephritis

antibodies. Severity of AEs was graded based on 
Common Terminology Criteria for Adverse Events V. 
3.0.

Serum AMG 811 concentrations were measured and 
pharmacokinetic endpoints were analysed as previously 
described.21 Blood samples for pharmacokinetic testing 
were collected predose on day 1 and at 0.5, 1, 6, 24, 48 
and 96 hours postdose, and on days 8, 15, 22, 29, 43, 56, 
84 (end of study for cohort 1), 112 (end of study for 
cohort 2), 140 (end of study for cohort 3), 168 (end of 
study for cohort 4), 196 (end of study for cohort 5) and 
225 (end of study for cohort 6).

Pharmacodynamic endpoints included levels of serum 
proteins CXCL-10, interleukin (IL)-18, monocyte chemo-
tactic protein-1 (MCP-1), C3 complement, C4 comple-
ment and anti-double-stranded (ds) DNA antibodies and 
changes in the IFN-γ Blockade Signature (IGBS) tran-
script score. IL-18, CXCL10 and MCP-1 were measured 
as previously described.22 In addition to subjects from 
this study, SLE subjects enrolled in the AMG 557 single 
ascending dose and multiple ascending dose studies 
(protocols 20060132 and 20060169, respectively24) as well 
as commercially procured SLE samples were included in 
IL-18, CXCL-10 and MCP-1 testing. The IGBS was derived 
from results of two prior microarray experiments: (1) 
whole blood from healthy volunteers stimulated in vitro 
with IFN-γ was used to identify genes that were upreg-
ulated by IFN-γ and (2) whole blood from subjects in 
a phase Ia study22 was used to identify genes that were 
reduced following AMG 811 treatment among the genes 
that were identified in the first experiment. The IGBS 
is a weighted average of the top 10 genes identified in 
those experiments, including ANKRD22, GBP1, BATF2, 
ETV7, FCGR1B, ATF3, SERPING1, GBP5, PDK4 and CD274 
(PD-L1), as previously described.22 These genes are all 
upregulated by IFN-γ and are downregulated by AMG 
811. Clinical endpoints included changes in the Safety 
of Estrogen in Lupus Erythematosus National Assess-
ment-Systemic Lupus Erythematosus Disease Activity 
Index (SELENA-SLEDAI, including the physician global 
assessment) and British Isles Lupus Assessment Group 
(BILAG) scores.

statistical considerations
The planned sample size of 48 subjects (8 subjects per 
cohort) was based on practical considerations. No formal 
statistical hypotheses were tested in this study. Following 
review of the data, subjects receiving placebo were 
combined for the SLE without LN cohorts and separately 
for the LN cohorts.

The safety analysis set comprised all subjects who 
received study drug. Treatment-emergent AEs were 
assigned a body system and preferred term within a body 
system according to the Medical Dictionary for Regula-
tory Activities V. 17.0. The number and percentage of 
subjects reporting AEs were tabulated. No AEs of interest 
were prespecified for this study. Changes in 24-hour 
urine protein and urinary protein:creatinine ratio from 

baseline were summarised for subjects in part B. IGBS 
mean scores were estimated using a mixed effects linear 
model with factors for visit, dose and interaction between 
visit and dose; subject was included as a random effect.

Non-compartmental pharmacokinetic analyses were 
performed using Phoenix WinNonlin Professional, V.6.3 
(Pharsight, St. Louis, Missouri, USA). Statistical analyses 
were performed using SAS V.9.2 and MATLAB release 
2013b (MathWorks, Natick, Massachusetts, USA).

ResulTs
subjects
This study was conducted between 3 March 2009 (first 
subject enrolled) and 3 June 2014 (last subject follow-up) 
at 11 sites in the USA, Mexico, France, Malaysia and 
Hong Kong. A total of 28 SLE subjects without LN were 
enrolled in part A: 20 subjects received AMG 811 (8 
subjects in cohort 1, 6 in cohort 2 and 6 in cohort 3) and 
8 subjects received placebo. A total of 28 subjects with LN 
were enrolled in part B: 21 subjects received AMG 811 (6 
subjects in cohort 4, 9 in cohort 5 and 6 in cohort 6) and 
7 subjects received placebo. Of SLE subjects without LN, 
five subjects discontinued from the study, including two 
subjects on placebo (both due to administrative decision) 
and three on AMG 811 (due to administrative decision 
(n=2; cohort 1) and loss to follow-up (n=1; cohort 3)). 
Of subjects with LN, two subjects discontinued the study, 
including one subject on placebo and one on AMG 811 
(cohort 6); both subjects discontinued because of an AE. 
All 56 subjects were included in the safety analysis set.

Most subjects were women (93%), and the duration 
of SLE ranged from 0.7 to 27.5 years (table 1). Subjects 
without LN had relatively inactive disease compared with 
subjects with LN based on SELENA-SLEDAI and BILAG 
scores: for example, baseline mean (SD) SELENA-SLEDAI 
scores were 2.2 (2.7) for all SLE subjects without LN and 
12.0 (4.7) for all SLE subjects with LN. Most SLE subjects 
with LN (but not those without LN) were receiving pred-
nisone and mycophenolate. For SLE subjects without LN 
on placebo and AMG 811, mean (SD) dose of prednisone 
was 2.5 (3.5) mg/day and 7.4 (6.0) mg/day, respectively. 
For subjects with LN on placebo and AMG 811, mean 
(SD) dose of prednisone was 11.3 (7.4) mg/day and 14.8 
(8.2) mg/day, respectively.

safety
Most subjects reported a treatment-emergent AE during 
the study (table 2). Most AEs were grade 2 or 3 and no 
deaths were reported.

Serious AEs (SAEs) were reported by three SLE 
subjects without LN on AMG 811 (subarachnoid haem-
orrhage, impetigo and migraine). SAEs were reported 
by two (28.6%) subjects with LN on placebo (hyper-
glycaemia, worsening of LN (leading to discontinu-
ation from the study)) and by seven (33.3%) subjects 
with LN on AMG 811 (neutropenia; posterior revers-
ible encephalopathy syndrome (PRES); hypokalaemia, 
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salmonella gastroenteritis and worsening of LN; head-
ache and vomiting; ascites, acute renal failure, cuta-
neous flare, hypotension, pancreatitis and pleural 
effusion (leading to discontinuation from the study); 
complicated migraine; and worsening of LN). The event 
of subarachnoid haemorrhage was in the setting of a 
motor vehicle accident approximately 4 months after 
the last administration of AMG 811. The subject with 
salmonella gastroenteritis was hospitalised for hypoka-
laemia approximately 1 month after receiving the first 
dose of AMG 811 and was discharged after appropriate 
treatment on the same day. This subject was subse-
quently hospitalised for fever approximately 1 month 
after administration of the second dose of AMG 811 
and was diagnosed with disseminated Salmonella group 
D infection; the subject was hospitalised for 18 days. 
The subject with PRES was admitted to the hospital with 
cephalea (severe headache) approximately 2 months 
after receiving the third dose of AMG 811 and was diag-
nosed with PRES during hospitalisation; the subject was 
discharged from the hospital after 13 days.

No trends were observed in laboratory values or 
measured vital signs that suggested an impact of AMG 

811 (data not shown). No subject developed anti-AMG 
811 antibodies.

AMG 811 pharmacokinetics
Multiple-dose pharmacokinetics of AMG 811 showed 
generally similar exposures in SLE subjects without and 
with LN (figure 2). The median time to maximum AMG 
811 serum concentration (tmax) ranged from 4.0 to 8.1 
days following a single subcutaneous dose. There was 
minimal accumulation and the mean terminal half-life 
(t1/2) after the third dose was between 12 and 24 days. 
In SLE subjects without LN, exposures increased in an 
approximately dose-proportional manner across the 
6–60 mg dose range. In subjects with LN, exposures 
increased in a slightly greater than dose-proportional 
manner across the 20–120 mg dose range. Although 
AMG 811 exposures, as measured by maximum serum 
concentration (Cmax) and area under the concentration 
time curve (AUC), appeared to be slightly higher (range 
1.2-fold to 1.8-fold) in subjects with LN at the 60 mg dose 
after the first and third doses, the overall pharmacoki-
netic profiles of subjects with LN compared with those 
without LN were comparable with no apparent impact of 

Table 1 Demographics and clinical characteristics at baseline

SLE subjects without LN SLE subjects with LN

Placebo
(n = 8)

AMG 811
(n = 20)

Placebo
(n = 7)

AMG 811
(n = 21)

Age, mean years (SD) 47.6 (11.6) 37.6 (14.1) 36.9 (11.7) 30.0 (8.1)

Sex, no of female (%) 8 (100) 19 (95.0) 4 (57.1) 21 (100)

Race, n (%)

  White/Caucasian 7 (87.5) 10 (50.0) 2 (28.6) 6 (28.6)

  Black/African-American 1 (12.5) 4 (20.0) 0 0

  Hispanic/Latino 0 5 (25.0) 2 (28.6) 12 (57.1)

  Asian 0 0 3 (42.9) 3 (14.3)

  Other 0 1 (5.0) 0 0

Duration of SLE, mean years (SD) 7.0 (3.2) 6.5 (4.9) 12.0 (5.5) 6.2 (6.3)

ANA ≥ 1:40, n (%) 8 (100) 17 (85.0) 6 (85.7) 16 (76.2)

Anti-dsDNA ≥ 99 IU/mL, n (%) 0 3 (15.0) 4 (57.1) 11 (52.4)

C3 below LLN, n (%) 2 (25.0) 3 (15.0) 3 (42.9) 11 (52.4)

C4 below LLN, n (%) 0 2 (10.0) 3 (42.9) 5 (23.8)

BILAG global score, mean (SD) 0.88 (0.64) 2.50 (3.02) 7.71 (2.93) 8.76 (3.40)

SELENA-SLEDAI, mean score (SD) 1.25 (1.49) 2.60 (3.05) 9.71 (4.68) 12.71 (4.53)

Concomitant medications, n (%)

  Prednisone 3 (37.5) 8 (40.0) 6 (85.7) 21 (100)

  Mycophenolate 2 (25.0) 2 (10.0) 6 (85.7) 15 (71.4)

  Azathioprine 0 0 3 (42.9) 5 (23.8)

  Methotrexate 1 (12.5) 1 (5.0) 0 0

  Antimalarials 6 (75.0) 19 (95.0) 3 (42.9) 11 (52.4)

ANA, antinuclear antibodies; BILAG, British Isles Lupus Assessment Group; dsDNA, double-stranded DNA antibodies; LLN, lower limit of 
normal; LN, lupus nephritis;  SLE, systemic lupus erythematosus; SELENA-SLEDAI, Safety of estrogen in lupus erythematosus national 
assessment- Systemic Lupus Erythematosus Disease Activity Index. 
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renal damage or loss of renal function due to LN on AMG 
811 pharmacokinetics.

Biomarkers
Baseline serum levels of IL-18, CXCL-10 and MCP-1 were 
elevated in SLE subjects compared with healthy volun-
teers, with the highest levels observed in subjects with 
LN (figure 3A). Treatment with AMG 811 resulted in a 
dose-related reduction in mean serum CXCL-10 levels 

compared with placebo in SLE subjects without LN; the 
decrease was as low as twofold from baseline and was 
sustained for >85 days. In subjects with LN, the reduction 
was less pronounced, with an inconsistent and non-sus-
tained decrease in CXCL-10, even with multiple adminis-
trations of a high dose of AMG 811 (120 mg) (figure 3B). 
There were no apparent changes in IL-18 or MCP-1 
following multiple doses of AMG 811. AMG 811 treatment 
was associated with a significant dose-related reduction in 
the mean blood-based IGBS compared with placebo in 
SLE subjects without LN, down to twofold below the base-
line level. The reduction in IGBS was less pronounced 
and not sustained in subjects with LN (figure 3C).

Clinical outcomes
In SLE subjects with LN, no effect on 24-hour urine 
protein (figure 4A) or urine protein:creatinine ratio 
(figure 4B) was observed. While normalisation of protein-
uria was observed in some subjects, no treatment-associ-
ated effects were apparent when subjects were assessed in 
the aggregate or by dose level. No meaningful changes in 
levels of C3 complement, C4 complement or anti-dsDNA 
antibodies were observed with AMG 811 treatment (data 
not shown). Baseline mean (SD) SELENA-BILAG scores 
were 2.2 (2.7) for SLE subjects and 12.0 (4.7) for subjects 
with LN. There were no clinically meaningful differences 
in changes of SELENA-SLEDAI or BILAG scores between 
the AMG 811 and placebo groups at any postbaseline visit, 

Figure 2 Pharmacokinetics of AMG 811 following the 
first and third doses. Serum AMG 811 concentrations are 
shown following the (A) first dose and (B) third dose of AMG 
811. Data are shown as mean values, error bars represent 
SDs and the number of subjects per group is indicated in 
parentheses. LN, lupus nephritis; SC, subcutaneous.

Table 2 Treatment-emergent AEs

SLE subjects without LN SLE subjects with LN

Placebo
(n = 8)

AMG 811
(n = 20)

Placebo
(n = 7)

AMG 811
(n = 21)

All treatment-emergent AEs, n (%) 7 (87.5) 18 (90.0) 6 (85.7) 20 (95.2)

  Grade ≥ 2 5 (62.5) 9 (45.0) 6 (85.7) 16 (76.2)

  Grade ≥ 3 1 (12.5) 4 (20.0) 4 (57.1) 8 (38.1)

  Grade ≥ 4 0 0 1 (14.3) 1 (4.8)

Treatment-emergent SAEs, n (%) 0 3 (15.0) 2 (28.6) 7 (33.3)

Fatal AEs 0 0 0 0

AEs reported by ≥ 15% of subjects, n (%)

  Arthralgia 0 3 (15.0) 0 7 (33.3)

  Headache 0 5 (25.0) 0 6 (28.6)

  Lupus nephritis worsening   NA   NA 0 6 (28.6)

  Cough 0 3 (15.0) 2 (28.6) 5 (23.8)

  Fatigue 0 1 (5.0) 0 5 (23.8)

  Hypertension 0 1 (5.0) 1 (14.3) 4 (19.0)

  Mouth ulceration 1 (12.5) 1 (5.0) 0 4 (19.0)

  Nausea 1 (12.5) 1 (5.0) 1 (14.3) 4 (19.0)

  Oral herpes 0 1 (5.0) 0 4 (19.0)

  Pyrexia 0 1 (5.0) 1 (14.3) 4 (19.0)

  Sinusitis 0 6 (30.0) 0 0

  Urinary tract infection 1 (12.5) 3 (15.0) 0 2 (9.5)

AEs, adverse events; NA, not available; SAE, serious AEs.
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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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