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Introduction: Narsoplimab is a human monoclonal antibody against mannan-associated lectin-binding

serine protease�2 (MASP-2). Now in a phase 3 study, narsoplimab was evaluated in a staged phase 2

study assessing safety and effectiveness in high-risk patients with IgA nephropathy (IgAN).

Methods: Substudy 1 was a single-arm open-label study of 12 weekly infusions and tapered corticoste-

roids, with 6 weeks of follow-up. In substudy 2, patients were randomized 1:1 to receive a course of

treatment consisting of once-weekly narsoplimab or vehicle infusions for 12 weeks. After 6 weeks of

follow-up, both substudy 2 groups could continue in an open-label extension, receiving 1 or more nar-

soplimab courses at the investigator’s discretion.

Results: The most commonly reported adverse events (AEs) included headache, upper respiratory infec-

tion, and fatigue. Most AEs were mild or moderate and transient. No treatment-related serious AEs were

reported. All 4 patients who were enrolled in substudy 1 had reductions in 24-hour urine protein excretion

(UPE) at week 18, ranging from 54% to 95% compared with baseline. In substudy 2, the vehicle and

narsoplimab groups had similar proteinuria reductions at week 18. Eight patients (3 vehicle, 5 narsopli-

mab) continued in the dosing extension; all received narsoplimab. Median reduction in 24-hour UPE in

these 8 patients was 61.4% at 31 to 54 weeks postbaseline. Estimated glomerular filtration rates (eGFR)

remained stable in both substudies.

Conclusion: This interim analysis suggests that narsoplimab treatment is safe, is well tolerated, and may

result in clinically meaningful reductions in proteinuria and stability of eGFR in high-risk patients with

advanced IgAN.
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I
gA nephropathy (IgAN) is the most common primary
glomerular disease, with a global incidence of at least

2.5 per 100,000 per year.1 The clinical course of IgAN is
heterogenous, but up to 40% of IgAN patients develop
end-stage kidney disease (ESKD) within 20 years of
diagnosis.2 There are no therapies approved specifically
for the treatment of IgAN. Given the conflicting results
of many studies of this disease, treatment is customized
to individual patients depending on clinical
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presentation. Currently, management of patients in-
cludes treatment with renin�angiotensin system
blockade to lower blood pressure and to decrease pro-
teinuria. Corticosteroids and other immunosuppressive
agents are variably used when significant proteinuria
persists despite renin�angiotensin system blockade,
with inconsistent results and significant toxicity.

To improve IgAN outcomes, targeted interventions
are necessary. Mounting pathologic, biochemical,
experimental, and genetic findings support a pivotal
role of complement activation in disease onset and
progression of IgAN. Activation of the alternative and
lectin pathways have been implicated in IgAN.3

Immunohistochemical findings of C3, properdin, C4d,
mannan-binding lectin (MBL), and C5b-9 deposits in
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https://doi.org/10.1016/j.ekir.2020.08.003
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:czar@stanford.edu
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ekir.2020.08.003&domain=pdf


Figure 1. Overall study designs for (a) substudy 1 and (b) substudy 2. UPE, urine protein excretion.
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the mesangium of IgAN biopsy samples, coupled with
the general absence of C1q, strongly indicates activa-
tion of alternative and lectin pathways rather than the
classical pathway.1,4,5 Deposition of MBL and C4—both
lectin pathway�associated proteins—in the absence of
C1q have been repeatedly reported in biopsies from
patients with IgAN and seem to correlate with worse
outcomes.6�9 These findings further suggest that acti-
vation of the lectin pathway contributes to disease
progression of IgAN. Mannan-binding lectin-associated
serine proteinase 2 (MASP-2), an effector enzyme, is
essential for activation of the lectin pathway of com-
plement and is therefore a potential drug target. Nar-
soplimab is a fully human monoclonal antibody
designed to treat diseases mediated by the lectin
pathway of complement through inhibition of MASP-2.
This is the first study to report the targeting of the
lectin pathway of complement through MASP-2 inhi-
bition as a novel approach for the treatment of IgAN.

The objectives of this phase 2 study were to assess
the safety and effectiveness of narsoplimab in patients
with IgAN. The study includes 2 substudies, and an
outline of each substudy is provided in Figure 1. This
report presents results from both substudies of patients
based on a planned interim analysis conducted in
December 2018.
MATERIALS AND METHODS

The results of a Phase 2, multicenter clinical trial
(NCT02682407, clinicaltrials.gov) of narsoplimab
Kidney International Reports (2020) 5, 2032–2041
(Figure 1) in patients with IgAN consisting of 2 sub-
studies are reported. The substudies were conducted at
9 centers in the United States. The protocol was
approved by the institutional review boards of the
participating institutions, conducted in accordance
with the Declaration of Helsinki and national guide-
lines, and all patients provided written informed con-
sent. Adverse events were graded according to the
Common Terminology Criteria for Adverse Events
(CTCAE v4.03), as follows: Grade 1 Mild: asymptomatic
or mild symptoms; clinical or diagnostic observations
only; intervention not indicated. Grade 2 Moderate:
minimal, local or noninvasive intervention indicated;
limiting age-appropriate instrumental activities of daily
living. Grade 3: Severe or medically significant but not
immediately life threatening; hospitalization or pro-
longation of hospitalization indicated; disabling;
limiting self-care activities of daily living. Grade 4 Life-
threatening consequences; urgent intervention indi-
cated. Grade 5 Death related to AE.10

The key inclusion criteria for both substudies
included: age $18 years at screening visit 1; kidney
biopsy�confirmed IgAN diagnosis; 24-hour urine
protein excretion (UPE) >1 g/d; estimated glomerular
filtration rate (eGFR) (Modification of Diet in Renal
Disease [MDRD]) >30 ml/min per 1.73 m2; treatment
with physician-directed, stable, optimized angiotensin-
converting enzyme inhibitors and/or angiotensin II
receptor blockers; and systolic blood pressure of <150
mm Hg and a diastolic blood pressure of <90 mm Hg at
rest.
2033
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Intervention

Narsoplimab is a fully human antibody. In functional
assays, narsoplimab inhibits the human lectin pathway
with nanomolar (nM) potency but has no effect on the
classical or alternative complement pathways. In sub-
study 1, narsoplimab was dosed at 4 mg/kg, and in
substudy 2 it was dosed at a 370-mg fixed-dose. Both
doses were administered as an i.v. infusion over 30
minutes.

Trial Design
Substudy 1

Substudy 1 enrolled patients with corticosteroid-
dependent IgAN. All patients were receiving a corti-
costeroid dose of >10 mg/d of prednisone or equivalent
dose for at least 12 weeks prior to study initiation.
During the initial 4 weeks of narsoplimab treatment,
patients were maintained on their prestudy dose of
corticosteroids. Investigators were instructed to main-
tain patients’ dose of corticosteroids during the first 4
weeks of narsoplimab treatment unless an increase in
corticosteroid dose was medically indicated. At the end
of the initial 4 weeks of narsoplimab treatment, patients
underwent corticosteroid taper for the next 4 weeks of
narsoplimab treatment. The target was to taper to #6
mg prednisone (or equivalent dose) daily. The tapering
schedule was at the discretion of the investigator. The
taper was discontinued if patients had deterioration of
renal function as determined by the investigator.

All patients received narsoplimab at 4 mg/kg i.v.
once weekly for 12 weeks. Patients were required to be
on physician-directed, stable, optimized treatment with
angiotensin-converting enzyme inhibitors and/or
angiotensin II receptor blockers and to have a systolic
blood pressure of <150 mm Hg and a diastolic blood
pressure of <90 mm Hg at rest. No patients in substudy
1 were administered vaccinations or prophylactic an-
tibiotics during the study. An additional inclusion
criterion for substudy 1 was treatment with >10 mg of
prednisone or equivalent dose for at least 12 weeks
prior to screening visit 1.

Substudy 2

Substudy 2 enrolled patients with IgAN who were not
receiving corticosteroids. Patients in substudy 2
received either narsoplimab 370 mg i.v. or 5% dextrose
in water (D5W) vehicle in a randomized double-blind
design. As in substudy 1, patients were required
have a systolic blood pressure of <150 mmHg and a
diastolic blood pressure of <90 mm Hg at rest,
controlled with angiotensin-converting enzyme in-
hibitors and/or angiotensin II receptor blockers.
Regardless of treatment assignment, patients in sub-
study 2 were eligible to enter an open-label dosing
extension after completion of the initial 12 weeks of
2034
dosing plus a 6-week follow-up period. Patients in the
dosing extension were eligible for narsoplimab treat-
ment if their 24-hour UPE was >1 g/d or $50% of
baseline. No patients in substudy 2 were administered
vaccinations or prophylactic antibiotics during the
study.

Randomization was achieved using a trial supply
management tool (RTSM) (Medidata Solutions, Inc,
New York, NY) which generated a schedule with a
block size of 4 and was stratified by region. When a
patient was ready for treatment the RTSM system
automatically randomized the patient to 1 of the 2
treatment groups while minimizing selection and acci-
dental bias. Treatment assignments were blinded to all
trial personnel, with the following exceptions: study
site pharmacist; an independent site monitor who
tracked study drug accountability; an Omeros Corpo-
ration chemistry, manufacturing, and controls (CMC)
representative who managed drug supply; and an
Omeros Corporation clinical data manager overseeing
the implementation of the randomization module.

Outcome Measures

The primary objective of this study was to describe the
safety and tolerability of narsoplimab in patients with
IgAN as assessed by adverse events (AEs), vital signs,
clinical laboratory tests, and electrocardiograms. Other
objectives of this study were to assess the effect of
narsoplimab on proteinuria measured by 24-hour UPE
(reported in this interim report), urine albumin/creati-
nine ratio, and urine protein/creatinine ratio. Serum
creatinine and eGFR calculated by the Chronic Kidney
Disease Epidemiology Collaboration (CKD-EPI) equation
using serum creatinine was also assessed. Efficacy re-
sults and other measures not presented in this interim
report are intended to be published after the study is
complete.

In substudy 1, patients had their initial 24-hour UPE
measured at screening visit 2 followed by 12 weeks of
treatment with narsoplimab, which included 4 weeks
on a maintained steroid dose, 4 weeks of steroid taper,
and 4 weeks on the tapered steroid dose. At the final
study visit (w6 weeks after the final dose of narso-
plimab), 24-hour UPE was assessed to evaluate the ef-
fect of narsoplimab treatment on proteinuria.

In substudy 2, patients were randomized 1:1 to
receive either blinded narsoplimab 370 mg or vehicle
(5% dextrose in water) for 12 weeks (once-weekly
administrations) followed by an additional 6 weeks of
observation and then an open-label extension period
for potential dosing up to 2 years. As in substudy 1, 24-
hour UPE was assessedw6 weeks after the final dose of
narsoplimab. After week 18, patients were eligible to
roll over into the dosing extension with open-label
Kidney International Reports (2020) 5, 2032–2041



Table 1. Baseline characteristics of patients enrolled in substudy 1

Characteristic
Patient

1
Patient

2
Patient

3
Patient

4
All patients median

(N [ 4)

Age, yr 35 32 55 45 40

Gender M F F F –

Race W A W W –

Time since IgAN diagnosis,
yr

8 0.4 0.4 2.2 1.3

Proteinuria, 24-h UPE, g/d 3.9 2.4 4.9 4.6 4.2

eGFR (MDRD), ml/min per
1.73 m2

47.1 35.1 44.5 44.8 44.6

Systolic blood pressure,
mm Hg

126 106 116 162 121

Diastolic blood pressure,
mm Hg

88 60 72 84 78

Corticosteroida use, mg/d 60 30 60 30 45

A, Asian; eGFR, estimated glomerular filtration rate; F, female; M, male; MDRD, Modi-
fication of Diet in Renal Disease; UPE, urine protein excretion; W, white.
aPrednisone.

Table 2. Treatment-emergent adverse events that occurred at least
twice in the total safety population of substudy 1
Adverse events (preferred term) Patient 1 Patient 2 Patient 3 Patient 4

Fatigue U U – U

Upper respiratory tract infection – – U U

Headache – U – U

Alopecia – U U –
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narsoplimab regardless of initial treatment group. Pa-
tients were eligible for additional 12-week cycles of
narsoplimab treatment if they failed to achieve a 24-
hour UPE <50% of baseline or if their 24-hour UPE
was >1 g/24 h. Interim data analyses were planned for
substudy 2 after all patients had completed the
assessment through week 18. All data analyses were
prespecified as descriptive only and were not powered
for statistical comparisons.

RESULTS

The clinical trial includes separate, sequentially initi-
ated substudies that differ by design, treatment dura-
tion, and/or concurrent use of corticosteroids. This
article presents data from 1 substudy and the planned
interim analysis of a second substudy. The first sub-
study enrolled 4 patients with biopsy-proven IgAN
who were treated with oral prednisolone (30�80 mg
daily) at the time of enrollment, whereas the second
substudy enrolled 12 patients with biopsy-confirmed
IgAN who were not receiving corticosteroids for at
least the 3 months prior to enrollment.

Substudy 1: Open-Label Narsoplimab With

Corticosteroid Tapering
Study Population

Substudy 1 included 4 patients with biopsy-proven
IgAN who were treated with a single course of once-
weekly infusions of narsoplimab for 12 weeks plus
daily corticosteroids (Figure 1a). Patients entered the
study on stable regimens of corticosteroids, which
were tapered according to a pre-determined protocol
over the study period. Patients were followed for up to
6 weeks after the last narsoplimab dose, and 24-hour
UPE was assessed by Week 18. The baseline charac-
teristics of the 4 patients in this substudy are presented
in Table 1. Median baseline 24-hour UPE was 4.2 g/d,
Kidney International Reports (2020) 5, 2032–2041
and eGFR was 43 ml/min per 1.7 3m2. The median time
from IgAN diagnosis to study entry was 1.3 years.

Mean daily corticosteroid (prednisone) dose
decreased from 45 mg at baseline to 5 mg by week 18.
Three of 4 patients discontinued steroids by the end of
the study, and the remaining patient discontinued
steroid use during subsequent follow-up.

Substudy 1: Safety

Consistent with the Phase 1 data in healthy volunteers
(Omeros Corporation, data on file), narsoplimab was
well tolerated. No grade 3 or higher AEs were
observed. The reported AEs were mild or moderate
(grade 1 or 2) in severity and reversible (Table 2). No
drug-related AEs were reported. No meningococcal or
other bacterial infections were reported.

Both systolic and diastolic blood pressure values
either remained similar or improved at post-treatment
follow-up compared with baseline (Table 3).

Proteinuria and Kidney Function

In substudy 1, 24-hour UPE was substantially reduced
in all 4 patients, with an overall median reduction of
72% at the last follow-up visit relative to baseline
(Figure 2). The mean change from baseline in 24-hour
UPE was �2.87 � 1.08 g. The eGFR levels remained
stable in all 4 patients (Figure 3). At week 18, the
median eGFR was 40 ml/min per 1.73 m2 compared
with 43 ml/min per 1.73 m2 at baseline.

Substudy 2: Randomized, Vehicle-Controlled,

Followed by Open-Label Therapy With

Narsoplimab
Study Population

The design of substudy 2 is provided in Figure 1b. A
total of 12 patients with biopsy-proven IgAN who were
not on corticosteroids were randomized 1:1 to either a
course of once-weekly narsoplimab infusions or once-
weekly vehicle (5% dextrose in water) infusions for
12 weeks. Follow-up evaluations were performed by
week 18. After week 18, patients could enter an open-
label dosing extension and receive narsoplimab. Pa-
tients in the dosing extension who had 24-hour UPE
>1 g/d or 24-hour UPE $50% of baseline anytime
between weeks 18 and 91 during the dosing extension
could receive a first course of narsoplimab (if the pa-
tient had previously been in the vehicle group) and/or
2035



Table 3. Blood pressure at post-treatment follow-up, substudy 1
Systolic and diastolic
blood pressure

Patient
1

Patient
2

Patient
3

Patient
4

All patients median
(N [ 4)

Systolic blood pressure,
mm Hg at follow-up

106 100 118 120 112

Diastolic blood pressure,
mm Hg at follow-up

70 70 70 80 70

Figure 3. Estimated glomerular filtration rate (eGFR) over time for
individual patients in substudy 1 from screening through week 18.
CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration.
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1 or more additional courses of narsoplimab treatment
(each course constituting once-weekly infusions for 12
weeks) at the investigator’s discretion. The flow of
patients through the treatment protocol and analysis is
reported in the Consolidated Standards of Reporting
Trials (CONSORT) diagram in Figure 4.

The characteristics of the patients enrolled in sub-
study 2 are provided in Table 4. Patients in this sub-
study generally had long-standing IgAN, with a
median time from diagnosis to study entry of 9.3 years.
The duration of time since kidney biopsy-proven
diagnosis was not balanced between the treatment
groups of substudy 2; disease duration was a median of
6.9 years in those initially treated with vehicle versus a
median of 17 years in the group receiving narsoplimab.
The median age of patients was 33 years in vehicle
group and 43.5 years in the narsoplimab group. Median
baseline 24-hour UPE was 4.0 g in vehicle group and
2.4 g in the narsoplimab group.

Safety

Narsoplimab was safe and well tolerated in substudy 2,
with no drug-related AEs reported (Table 5). Three
patients in substudy 2 had a total of 5 grade 3 AEs, all
of which were reversible: 1 patient randomized to
Figure 2. Twenty-four-hour urine protein excretion (UPE) at baseline
and last follow-up visit in substudy 1. The percent reductions in 24-
hour UPE were 54% for patient 1, 81% for patient 2, 63% for patient 3,
and 95% for patient 4.

2036
vehicle experienced 2 grade 3 AEs (urinary tract
infection and acute kidney injury); the second patient
randomized to narsoplimab had a known psychiatric
illness and experienced an acute psychotic event that
required hospitalization; and the third patient ran-
domized to vehicle and continuing with narsoplimab in
the dosing extension was diagnosed with hyperkalemia
at the beginning of narsoplimab treatment. No menin-
gococcal or other bacterial infections were reported. At
both the follow-up after completion of the randomized
treatment period and at the last available follow-up
during the extension phase, systolic and diastolic
blood pressure values were similar compared with
baseline (Table 6).

Proteinuria and Kidney Function

Nine patients were evaluable in substudy 2. Three
patients (patients 8, 9, and 14) were excluded from the
24-UPE efficacy evaluation in substudy 2 due to fac-
tors that made meaningful interpretation of 24-hour
UPE changes difficult and/or for protocol violations
that confound data interpretation: 2 patients (1 ran-
domized to vehicle, 1 randomized to narsoplimab) had
changes of >50% in their dosages of
renin�angiotensin system blockade during the study,
in violation of the protocol. The patient who was
randomized to vehicle also developed metabolic
acidosis and hyperkalemia, accompanied by a reduc-
tion in eGFR. The third excluded patient, randomized
to vehicle, developed an unspecified gastrointestinal
illness with diarrhea during the initial treatment
period that persisted for w200 days and affected
proteinuria assessments.

For the 9 evaluable patients in substudy 2 who
completed the initial 12-week course of treatment per
protocol, median reductions in 24-hour UPE by week
Kidney International Reports (2020) 5, 2032–2041



Figure 4. Consolidated Standards of Reporting Trials (CONSORT) diagram for substudy 2. eGFR, estimated glomerular filtration rate; RAS,
renin�angiotensin system; UPE, urine protein excretion.
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18 were similar between the vehicle and narsoplimab
groups. The median reductions in proteinuria were
18.0% and 18.4% for vehicle- and narsoplimab-treated
patients, respectively.

Eight of the 9 evaluable patients continued in the
narsoplimab dosing extension: 3 patients who initially
received vehicle and 5 who initially received narso-
plimab. For these 8 patients, there was an overall
Table 4. Baseline characteristics of patients enrolled in substudy 2

Characteristic
Vehicle
(n [ 6)

Narsoplimab
(n [ 6)

All patients
(N [ 12)

Median age (range), yr 33
(29–50)

43.5
(24–60)

36
(24–60)

Gender, male/female 4/2 5/1 9/3

Race, Asian/white 1/5 0/1 1/11

Median time (range) since
IgAN diagnosis, yr

6.9
(1.4–18.5)

17
(1.5–27.5)

9.3
(1.4–27.5)

Median (range) 24-h UPE, g/d 4
(1.5–11.9)

2.4
(1.3–5.7)

3.0
(1.3–11.9)

Median (range) eGFR,
ml/min per 1.73 m2

44
(25.4–63.5)

35.6
(30.6–76.5)

37.6
(25.4–76.5)

Median systolic blood pressure
(range), mm Hg

126
(101–147)

135
(126–148)

129
(101–148)

Median diastolic blood pressure
(range), mm Hg

78.5
(62–104)

84
(76–89)

83
(62–104)

eGFR, estimated glomerular filtration rate; IgAN, IgA nephropathy. UPE, UPE, urine
protein excretion.
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median reduction in proteinuria of 61.4% (range, 7.3
to �77.3) compared to baseline as assessed at 31 to 54
weeks postbaseline (Figure 5). In 2 patients, proteinuria
decreased from levels >5 g/d to w2 g/d. At the time of
the interim analysis, all 8 patients in the dosing
extension completed at least 1 course of narsoplimab,
with 5 patients receiving 1 course, 2 patients receiving
2 courses, and 1 patient receiving 3 courses.

The eGFR levels remained stable in 7 of the 8
evaluable patients in substudy 2 (Figure 6). One patient
(patient 6) who was initially randomized to vehicle and
then received 1 course of narsoplimab in the dosing
Table 5. Treatment-emergent adverse events that occurred at least
twice in the total safety population of substudy 2
Adverse events
(preferred term)

Vehicle
(n [ 6)

Narsoplimab
(n [ 6)

All
(N [ 12)

Fatigue 2 (33.3) 1 (16.7) 3 (25.0)

Upper respiratory tract infection 1 (16.7) 1 (16.7) 2 (16.7)

Metabolic acidosis 2 (33.3) 1 (16.7) 3 (25)

Hyperkalemia 1 (16.7) 1 (16.7) 2 (16.7)

Gout 1 (16.7) 1 (16.7) 2 (16.7)

Diarrhea 1 (16.7) 1 (16.7) 2 (16.7)

Hematochezia 1 (16.7) 1 (16.7) 2 (16.7)

Ligament sprain 1 (16.7) 1 (16.7) 2 (16.7)

Data are n (%).

2037



Table 6. Blood pressure at week 18 and week 31 to 54 follow-up
visits, substudy 2
Systolic and diastolic blood
pressure

Vehicle
(n [ 6)

Narsoplimab
(n [ 6)

All
(N [ 12)

Week 18 follow-up

Median systolic blood
pressure (range), mm Hg

130 (120–169) 132 (120–159) 130 (120–169)

Median diastolic blood
pressure (range), mm Hg

80 (72–116) 79 (70–100) 80 (70–116)

Week 31–54 follow-up

Median systolic blood
pressure (range), mm Hg

133.5 (116–154) 129 (114–164) 130.5 (114–164)

Median diastolic blood
pressure (range), mm Hg

79.5 (56–109) 86.5 (66–95) 81.5 (56–109)
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extension had a decline in eGFR from approximately 32
to 15 ml/min to 1.73 m2 at last observation.
DISCUSSION

The primary objective of this study was to evaluate the
safety and tolerability of narsoplimab in patients with
biopsy-confirmed IgAN. Narsoplimab was well toler-
ated, and no drug-related serious AEs were reported.
Most AEs were mild to moderate and transient. C5-
targeted agents are associated with an increased risk
of infection due to encapsulated bacteria, particularly
Neisseria species11; however, in this study with a
MASP-2 inhibitor, no meningococcal or other bacterial
infections occurred.
Figure 5. Twenty-four-hour urine protein excretion (UPE) at baseline throu
Dashed lines represent patients who were initially randomized to vehic
narsoplimab. By week 18 of follow-up, the median reduction in proteinuria w
respectively. All patients entering the dosing extension period beyond wee
61.4% at weeks 31 to 54 for patients in the dosing extension.
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Although this study was not primarily designed to
assess the efficacy of narsoplimab, the final proteinuria
data from substudy 1 and longer-term follow-up pro-
teinuria data from substudy 2 suggest a substantial and
clinically meaningful therapeutic effect in patients with
IgAN. In substudy 1, all 4 patients achieved significant
reductions in 24-hour UPE and were able to taper
completely off their corticosteroid therapy, either
during or shortly after completion of treatment with
narsoplimab. A modest reduction in proteinuria from
baseline was seen after the initial 12 weeks of treatment
in each of the vehicle and narsoplimab groups in the
substudy 2 patients. However, the findings of the
open-label dosing extension of substudy 2 provided
important indications of a meaningful clinical effect.
Narsoplimab treatment was associated with a substan-
tial (61.4%) reduction of 24-hour UPE among the 8
patients who were in the dosing extension. Given the
fact that most patients enrolled in this pilot study had
longstanding disease, high levels of proteinuria, and
low eGFR values, the findings suggest that blocking
MASP-2 may halt disease progression and preserve
otherwise declining renal function even in patients
with longstanding and advanced IgAN.

The study has important limitations. The sample size
was small in both substudies, with unbalanced de-
mographics between groups in substudy 2, and the
gh last available follow-up visit for evaluable patients in substudy 2.
le; solid lines represent patients who were initially randomized to
as 18% and 18.4% for the vehicle- and narsoplimab-treated patients,
k 18 received narsoplimab. The median reduction in proteinuria was

Kidney International Reports (2020) 5, 2032–2041



Figure 6. Estimated glomerular filtration rate (eGFR) over time for individual evaluable patients in substudy 2 from screening through last
measurement during the ongoing dosing extension. Dashed lines represent patients who were initially randomized to vehicle; solid lines
represent patients who were initially randomized to narsoplimab.
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duration of the vehicle-controlled period of the study
was relatively short to account for confounders. Vari-
ation in the time to response with proteinuria as a
marker of treatment effect has been observed with
other proteinuria treatment modalities in other
glomerular diseases.12 It is well recognized that IgAN is
a heterogenous disease and thus the response to any
treatment might easily be confounded if treatment
groups are not balanced for factors known to influence
disease progression.13 In particular, the difference in
disease duration may account for the variable and more
extended time observed in substudy 2 for the treat-
ment effect to become detectable in terms of protein-
uria reduction, in contrast to substudy 1. Proteinuria in
IgAN may result not only from active inflammatory
lesions but also from sclerotic glomerular lesions with
hyperfiltration and tubular damage.14 Although
biopsy-confirmed IgAN was an eligibility criterion for
enrollment into the study, the pathological diagnosis of
IgAN was available only from the medical history of
patients and ranged from 1.3 to 27 years prior to
enrollment in this study. No histology materials were
collected for standardized or central reading or were
accessible for further evaluation. However, progressive
glomerulosclerosis and tubular atrophy/interstitial
fibrosis had likely developed with extended disease
duration, potentially rendering patients less responsive
to treatment. Furthermore, it is unrealistic to expect
Kidney International Reports (2020) 5, 2032–2041
normalization of proteinuria in patients with long-
standing disease in whom fibrotic kidney changes
have already occurred. The markedly longer median
disease duration (17 vs. 7 years) and the higher median
age in patients initially randomized to narsoplimab
compared to those randomized to vehicle in substudy 2
likely confounded the first early assessment at week 18,
whereas protein reduction became obvious with time
and repeated treatment during the open-label exten-
sion. The observed changes in proteinuria from base-
line in the extended period are unlikely to be explained
by spontaneous remission in this high-risk group with
advanced disease. In addition, although steroids could
potentially be implicated in substudy 1, patients were
not responding to steroid treatment prior to narsopli-
mab treatment, and steroid dosing was rapidly tapered;
steroids were not allowed in substudy 2. The results
clearly highlight the need for stratification of risk
factors for disease progression, as they likely also
determine the potential rapidity to responsiveness to
therapeutic intervention. Such an approach, however,
requires a larger population than that in the current
study.

The demonstrated safety and tolerability of narso-
plimab in clinical studies so far are important features
of a potential therapy for IgAN, as patients may require
repeated dosing to achieve meaningful and sustained
responses. Unlike inhibition of other complement
2039
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enzymes (e.g., C5, C3), inhibition of MASP-2 does not
interfere with the antibody-dependent classical com-
plement activation pathway, an important component
of the acquired immune response to infection.
Furthermore, abnormal MASP-2 function has not been
associated with increased infections or autoimmune
disorders.15-18

IgA nephropathy is characterized by a highly vari-
able clinical course with progression to end-stage kidney
disease in approximately 20% to 40% of patients over
10 years.2 Several studies have demonstrated increased
urinary protein as the strongest predictor of an unfa-
vorable outcome.19�22 The Kidney Health Initiative re-
ported an analysis based on epidemiologic data that
indicates a strong and consistent relationship between
the level and duration of proteinuria and loss of kidney
function. The authors concluded that these data support
the use of proteinuria reduction as a reasonably likely
surrogate endpoint for a treatment effect on progression
to ESKD in patients with IgAN.21 Indeed, proteinuria
itself may contribute to progressive renal damage
through tubulointerstitial inflammation, fibrosis, and
tubular cell apoptosis,23,24 and overall mortality.25

In conclusion, the interim safety, tolerability, and
efficacy data from this ongoing phase 2 study support
further clinical development of narsoplimab as a
potentially first-in-class intervention to blunt a critical
pathological disease pathway in patients with IgAN for
whom no specific therapy currently exists.
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