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ABSTRACT

Iptacopan is a first-in-class, oral, selective inhibitor of complement factor B that has demonstrated positive efficacy across several
complement-driven diseases. Here we evaluate the efficacy and safety of iptacopan monotherapy in adult patients with primary
immune thrombocytopenia (ITP) and primary cold agglutinin disease (CAD). We performed a global, multicenter, phase 2 basket
study enrolling patients with primary ITP or CAD after failure of >1 unique prior therapies. Primary endpoints were platelet
response (> 50X 10°/L) for ITP and hemoglobin response (>1.5g/dL increase) for CAD sustained for >2 consecutive weeks dur-
ing the first 12weeks of iptacopan treatment, without the use of rescue therapy. Other endpoints included time to first response,
duration of response, pharmacokinetics, safety/tolerability, and FACIT-Fatigue. Nineteen patients were treated with iptacopan
(9 ITP, 10 CAD). Among patients with CAD, most showed improvements in hemoglobin levels, with a mean increase of 2.2g/
dL from baseline to week 12; five (50%) patients achieved the primary endpoint. Improvements were also observed for other out-
comes in CAD, including lactate dehydrogenase, bilirubin, reticulocytes, and FACIT-Fatigue. Conversely, no patients with ITP
met the primary endpoint. Most treatment-emergent adverse events (TEAEs) were mild, the most common being headache (21%),
asthenia (16%), fatigue (16%), and petechiae (16%). Iptacopan monotherapy demonstrated encouraging preliminary efficacy in
primary CAD, while no protocol-defined responses were observed in primary ITP. Iptacopan may represent a promising oral
option for CAD and was well tolerated in both ITP and CAD with no unexpected safety signals.

Trial Registration: ClinicalTrials.gov identifier: NCT05086744

1 | Introduction thrombocytopenia and hemolytic anemia, respectively [1]. ITP
results in IgG platelet autoantibody-mediated platelet destruc-
Immune thrombocytopenia (ITP) and cold agglutinin dis- tion that leads to bleeding and constitutional symptoms. ITP

ease (CAD) are autoimmune hematologic disorders causing has an annual incidence of 1.9-3.9 per 100000 person-years,
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with higher rates in women and in older age groups [2]. The
initial treatment options for ITP, beyond watchful waiting and
supportive therapy, include corticosteroids, intravenous immu-
noglobulin (IVIg), and anti-D immunoglobulin (for Rh-positive
patients), with subsequent treatment options including throm-
bopoietin receptor agonists (TPO-RAS), rituximab, fostamatinib
and splenectomy [3]. While platelet destruction is thought to
occur primarily through antibody-dependent cellular cytotox-
icity in the spleen, evidence suggests that complement activa-
tion plays a significant role in platelet destruction in at least a
subset of ITP patients, likely through complement fixation by
platelet autoantibodies and activation of the classical comple-
ment pathway [4-6]. Consistent with this, several inhibitors of
the classical complement pathway, including sutimlimab, have
shown preliminary efficacy in patients with refractory primary
ITP [7, 8].

Primary CAD is characterized by hemolytic anemia triggered
by cold temperatures. It is a rare disease, with an annual inci-
dence of one case per million and a prevalence of 16 per mil-
lion [9, 10]. CAD predominantly affects adults, with a median
age of 67 at presentation. Cold-reacting autoantibodies, pri-
marily of the IgM type, target red blood cell (RBC) surface
antigens, leading to hemolysis via activation of the classical
complement pathway. Several complement inhibitors have
shown efficacy in treating refractory primary CAD [11-15],
with the classical complement pathway inhibitor sutimlimab
being the first and only approved treatment [16-18]. Standard-
of-care options for CAD, beyond watchful waiting and sup-
portive therapy (including RBC transfusions) [19], include
either sutimlimab or early use of rituximab, with or without
bendamustine.

Despite available treatment options for both primary ITP and
CAD, there remains an unmet need for effective therapies, in-
cluding therapies capable of achieving lasting remissions in re-
lapsed or refractory patients. Moreover, there are no oral therapy
options available for CAD.

Iptacopan (LNP023; Novartis Pharma AG, Switzerland) is a
novel small-molecule selective inhibitor of complement factor
B, which is a crucial component of the complement alternative
pathway. By inhibiting both the alternative pathway C3 and C5
convertases, iptacopan blocks C3 activation and the formation
of the membrane attack complex (MAC) [20]. Moreover, iptaco-
pan inhibits the amplification loop of the complement system,
which is a significant contributor to the overall MAC formation
in vitro, regardless of the initiating trigger of complement activa-
tion [21]. By targeting this amplification mechanism, iptacopan
has the potential to provide therapeutic benefit even in diseases
where complement activation occurs primarily via the clas-
sical pathway [22]. Iptacopan has shown positive efficacy and
has been approved by the US Food and Drug Administration
(FDA) across several complement-driven diseases, including
paroxysmal nocturnal hemoglobinuria (PNH) [23, 24], primary
immunoglobulin A nephropathy (IgAN) [25, 26], and C3 glo-
merulopathy (C3G) [27, 28]. Importantly, iptacopan offers the
convenience of oral administration.

The objective of this phase 2 proof-of-concept study was to
investigate iptacopan monotherapy in treating autoimmune

hematological disorders associated with complement activation.
The study was designed as a basket study, focusing on two indi-
cations, primary ITP and primary CAD.

2 | Materials and Methods
2.1 | Study Design

This was a multicenter, open-label, non-randomized, phase 2
basket study (NCT05086744) to assess the efficacy, safety and
pharmacokinetics of iptacopan monotherapy in adult patients
with primary ITP and primary CAD. The study was conducted
in 8 centers across 6 countries (Germany, Italy, South Korea,
Spain, United Kingdom, and USA) and included two cohorts:
primary ITP and primary CAD. Patients were enrolled between
December 2021 and June 2023. Patients with primary ITP were
stratified into two subgroups (with a cap of approximately 10 pa-
tients each) based on sC5b-9 levels at screening, using 200ng/
mL as a cutoff for high versus low complement activation. This
threshold was selected by the sponsor based on internal and ex-
ternal analyses of ITP patient samples [5]. The study consisted
of a screening period, a 12-week treatment period (Part A), a
washout period (for responders; <4weeks) or follow-up period
(for non-responders) after Part A, and an optional treatment ex-
tension period for up to 24 months (Part B) for responders as well
as for patients who had a clinically meaningful response as as-
sessed by the investigator despite not meeting the primary end-
point. Per the protocol, the washout period could be shortened if
participants’' blood counts fell below certain thresholds (platelets
<30x%10°%/L for ITP and Hb <10g/dL for CAD). The total study
duration from screening until end of study (EOS) was approxi-
mately 6 months for patients discontinuing after Part A and up
to 31 months for patients proceeding with Part B (Figure 1A).
In both cohorts, patients received iptacopan 200 mg orally twice
daily (b.i.d.) during the treatment periods.

2.2 | Patients

For the ITP cohort, eligibility criteria included adult patients
with a diagnosis of persistent or chronic primary ITP (diagnosed
at least 3months prior to baseline), with evidence of sustained
thrombocytopenia (platelets <30x10°/L), as documented at
baseline plus in >2 additional assessments separated by at least
1week in the prior 3months, after at least one unique prior ITP-
directed therapy. Transfusions of blood products were not counted
as prior therapies. Patients with secondary ITP, as may arise in
the setting of certain rheumatologic disorders, immunodeficiency
syndromes, infections, malignancies, and drug treatments were
excluded. No concomitant ITP-directed background therapy was
permitted, with the exception of either a single TPO-RA or low-
dose corticosteroid (prednisone-equivalent of <10mg daily) with
a stable dosage for at least 4weeks prior to baseline. Patients with
abnormal coagulation screening labs (prothrombin time or acti-
vated partial thromboplastin time) were excluded.

For the CAD cohort, eligibility criteria included adult patients
with a diagnosis of primary CAD, including CAD arising in the
setting of a low-grade lymphoproliferative disorder, with a pos-
itive direct antiglobulin test for C3d only (or predominantly), a
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10 treated with
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treatment in Part A
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| 9 completed Part A |

| 8 continued to Part B |

FIGURE1 | (A)Study design. (B) Patient disposition. AE, adverse event; b.i.d, twice a day; CAD, cold agglutinin disease; EOS, end of study; FU,
follow-up; ITP, immune thrombocytopenia; SoC, standard of care; 4w, 4 weeks; 12w, 12weeks.

cold agglutinin titer of >64 at 4°C, and evidence of sustained
anemia (Hb<10g/dL) as documented at baseline plus in >2
additional assessments separated by at least 1week in the prior
3months, and of ongoing hemolysis after at least one unique
prior CAD-directed therapy. Patients with secondary CAD,
as may arise in the setting of certain infections, autoimmune
disorders, and malignancies (with the exception of a low-grade
lymphoproliferative disorder) were excluded and no concomi-
tant CAD-directed background therapy was permitted.

For all patients, vaccination against Neisseria meningitidis,
Streptococcus pneumoniae and, if available, against Haemophilus
influenzae infections was required according to local regula-
tions prior to the start of treatment.

2.3 | Study Objectives

The primary objective of the study was to assess the ability of
iptacopan to induce a clinically meaningful increase in platelet
count (ITP) or hemoglobin levels (CAD). For ITP, the primary
endpoint of a clinically meaningful response was defined as a

platelet count of > 50X 10%/L sustained for at least two consec-
utive weeks during the main, 12-week treatment part (Part A)
without the use of rescue therapy. For CAD, the primary end-
point of a clinically meaningful response was defined as an Hb
increase of >1.5g/dL above baseline that was sustained for at
least two consecutive weeks during Part A without the use of
rescue therapy. Patients were considered responders if they met
the primary endpoint. The administration of rescue therapy or
discontinuation before meeting the primary endpoint criteria
classified the patient as a non-responder.

Secondary objectives included the assessments of time to first
response, duration and magnitude of response, relevant disease
biomarkers (for CAD cohort; lactate dehydrogenase [LDH],
bilirubin, reticulocytes, and haptoglobin), pharmacokinetics
(PK) of iptacopan, and safety/tolerability. Plasma samples for
analysis of PK parameters were obtained and evaluated in all
participants receiving iptacopan. Disease biomarkers including
LDH and total bilirubin were quantified in serum by enzymatic
and diazo-based colorimetric methods, respectively, while hap-
toglobin was measured by immunoturbidimetry. Reticulocytes
were counted in whole blood using an automated system that
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stains cellular RNA and classifies cells based on laser scatter
and absorption characteristics. Detailed descriptions of disease
biomarker assays are available in the Supplemental Appendix.
Pharmacokinetic sampling for iptacopan concentration mea-
surements was conducted on days 15 and 57 from 0 to 6h
post dose.

Exploratory objectives included the assessments of quality of
life using the Functional Assessment of Chronic Illness Therapy
(FACIT)-Fatigue scale [29], additional disease biomarkers for
CAD (including C3d deposition on RBC, measured by flow cy-
tometry), and complement pathway biomarkers (e.g., Factor Bb,
Wieslab, sC5b-9, C3, C4 and C4d) to evaluate the impact of ipta-
copan on the classical and alternative pathways. C3 and soluble
(s)C5b-9 are general biomarkers of complement activation, with
C3 acting as a central component consumed during pathway ac-
tivation and sC5b-9 reflecting terminal pathway activity, regard-
less of which complement pathway is triggered. Conversely, C4
is specific to the classical and lectin pathways, and its cleavage
fragment, C4d, indicates activation of either of these. Finally,
Factor Bb and the Wieslab alternative pathway are specific bio-
markers for the complement alternative pathway. Factor Bb,
sC5b-9, Wieslab alternative pathway, and C4d were measured
using sandwich ELISA techniques with specific monoclonal
antibodies and colorimetric or fluorescent detection. C3 and C4
concentrations were determined by immunoturbidimetric as-
says on the Abbott Architect system, wherein turbidity from an-
tibody-antigen complexes was measured. Detailed descriptions
of complement pathway biomarker assays are available in the
Supplemental Appendix.

For patients moving on to Part B, the long-term effects on key
hematological parameters were also assessed as an exploratory
objective.

2.4 | Statistical and Pharmacokinetic Analyses

Data analysis was conducted separately for each cohort (ITP and
CAD), with a stratification for the ITP cohort based on sC5b-9
levels at screening as described above.

The full analysis set (FAS) and safety set included all patients
who received at least one dose of study treatment. The pharma-
codynamic (PD) analysis set included all patients with available
PD data who received any study drug and had no protocol de-
viations with relevant impact on PD data. The PK analysis set
included all patients with at least one available valid PK concen-
tration measurement who received any study drug and had no
protocol deviations with relevant impact on PK data.

Statistical evaluation of primary and secondary efficacy data, PK
and PD endpoints was descriptive, with no hypothesis testing
performed. The secondary efficacy endpoints were summarized
in responders only. Safety data analysis included all patients, fo-
cusing on AEs, laboratory values, ECGs, and vital signs.

For the ITP cohort, positive efficacy (or proof-of-concept) was
defined as an observed response rate (ORR) of >30% in all pa-
tients, or of >50% in patients with high activated complement
at screening (i.e., sC5b-9 high). For the CAD cohort, positive

efficacy was defined as an ORR of >50%. Approximately 20
ITP patients (10 in each subgroup) and 10 CAD patients were
planned to be enrolled in this study. For ITP, with a total of 20
planned patients, the study had an 80% probability of meeting
the target ORR of >30% at a true ORR of 37%. For CAD and
for the complement-activated ITP subgroup, with a total of 10
planned patients each, the study had an 80% probability of meet-
ing the target ORR of >50% at a true ORR of 58%.

Iptacopan concentration was determined by a validated LC-MS/
MS method with a previously established lower limit of quanti-
fication of 1 ng/mL. Due to the limited sampling interval of 6h,
the calculated PK parameters were determined using the actual
recorded sampling times and non-compartmental method(s)
with Phoenix WinNonlin (version 8 or higher) and were limited
to the following: C__ ., T, .., AUC  and AUC,_, . AUC_ was
calculated by the “last observation carried forward” approach,
assuming that, at steady state, the iptacopan plasma concentra-
tion at T=12h (tau) was the same as the profile's corresponding
pre-dose (T=0) value. This approach was applied since sam-
pling times were limited to 6h post dose and the extrapolation
of AUC,,, (0-6h) to AUC,, (0-12h) was likely to exceed the ac-
cepted value of 20% of the total AUC and be based on an unreli-
able half-life estimate. The linear trapezoidal rule was used for
AUC calculations.

Exploratory variables analyzed the effect of iptacopan on the
complement pathway and disease biomarkers. The FAS was
used for these analyses. Complement pathway biomarkers were
analyzed in Part A only for both ITP and CAD (see Supplemental
Appendix for assay details). Additional disease biomarkers
were analyzed in Part A and Part B for CAD (see Supplemental
Appendix for details). The FACIT-Fatigue scale was used to as-
sess patients' quality of life in both the cohorts [26].

3 | Results

3.1 | Demographic and Other Baseline
Characteristics

Demographic and other baseline characteristics are summa-
rized in Table 1. In the ITP cohort, 55.6% of patients were fe-
male, the median age was 42.0 (range: 20-78) years, and the
median baseline platelet count was 15.0 X 10°/L (range: 5-38).
Patients had received a median of 3.0 (range: 2-6) unique
prior therapies, most commonly glucocorticoids, TPO-RAs
(romiplostim, eltrombopag), and rituximab. At the start of the
study, 44.4% of patients with ITP were receiving background
therapies as permitted by the protocol, including low-dose glu-
cocorticoids or romiplostim. All nine patients enrolled in the
ITP cohort had received meningococcal and pneumococcal
vaccinations before the start of iptacopan treatment as per the
protocol requirements, and seven out of nine patients (77.8%)
had also received vaccination against Hemophilus influenzae
B. Further details regarding these vaccinations are shown in
Table S1.

In the CAD cohort, all patients were females, with a median
age of 67.5 (range: 52-82) years, a median baseline Hb level of
8.8 g/dL (range: 6.8-9.9), and a median baseline LDH of 434.0
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TABLE1 | Demographic and other baseline characteristics (Part A).

ITP, sC5b-9
high N=42 ITP, sC5b-9low N=5 ITP,allN=9 CADN=10 All patients N=19
Age (years), 43.0 (25-78) 42.0 (20-70) 42.0 (20-78) 67.5(52-82) 60.0 (20-82)
median (range)
Sex, n (%)
Female 1(25.0) 4(80.0) 5(55.6) 10 (100) 15 (78.9)
Male 3(75.0) 1(20.0) 4 (44.4) 0 4(21.1)
Race, n (%)
Asian 2(50.0) 1(20.0) 3(33.3) 0 3(15.8)
White 2(50.0) 4(80.0) 6 (66.7) 10 (100) 16 (84.2)
Number of unique 3.3 (1.89) 4.4(1.82) 3.9(1.83) 2.7 (1.64) 3.3(1.79)
prior therapies,
Mean (SD)
Background 1 [prednisone] 3 [romiplostim| 4 [romiplostim, N/A 4
therapies, n prednisone]
Baseline Hb in N/A N/A N/A 8.8 (6.8-9.9) N/A
g/dL, median
(range)
Baseline LDH N/A N/A N/A 434.0 (279-598) N/A
in U/L, median
(range)
Baseline bilirubin N/A N/A N/A 48.1 (20-141) N/A
in umol/L,
median (range)
Baseline platelets 16.5 (10-20) 5.0 (5-38) 15.0 (5-38) N/A N/A
(x10%/L), median
(range)
Baseline sC5b-9° 226.0 150 (150-174) 174.3 (150-313) N/A N/A
in ng/mL, median (207-313)
(range)
FACIT-Fatigue®
Mean (SD) 29.3(15.82) 37.4 (11.46) 34.4(12.81) 34.3(8.96) 34.3(10.49)
Median (range) 33.0 (12-43) 39.0 (22-52) 36.0 (12-52) 35.0 (16-44) 35.5 (12-52)

Abbreviations: CAD, cold agglutinin disease; ITP, immune thrombocytopenia; LDH, lactate dehydrogenase; SD, standard deviation.
2Patient with sC5b-9 high levels at screening was excluded from the PD analysis set due to an eligibility-related protocol deviation (treated concomitantly with a higher

than allowed dose of corticosteroids).

bBaseline sC5b-9 reflects levels determined at screening for stratification of ITP patients (ICON).
Scores on the FACIT-Fatigue Scale range from 0 to 52, with higher scores indicating less fatigue.

U/L (range: 279-598). Patients had received a median of 2.0
(range: 1-6) unique prior therapies, most commonly rituximab,
glucocorticoids, alkylating agents (cyclophosphamide, ben-
damustine), and bortezomib. Five patients had received RBC
transfusions within 12 months before starting iptacopan, with a
median of 0.5 transfusions (range: 0-27) across all patients, and
two patients had received RBC transfusions within 6 months be-
fore starting iptacopan (see Table S2 for further details regard-
ing transfusion history). All 10 patients enrolled in the CAD
cohort had received meningococcal and pneumococcal vaccina-
tions before the start of iptacopan treatment as per the proto-
col requirements, and eight out of 10 patients (80.0%) had also

received vaccination against Hemophilus influenzae B. Further
details regarding these vaccinations are shown in Table S1.

Demographic and other baseline characteristics for Part B are
summarized in Table S3.

3.2 | Patient Disposition

Patient disposition for both cohorts is illustrated in Figure 1B.

Fourteen patients were enrolled in the ITP cohort, with 9 pa-
tients treated (four in the sC5b-9 high group and five in the
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sC5b-9 low group), four screen failures, and one patient who dis-
continued during screening (patient's decision). Four patients
completed the Part A treatment period, whereas five patients
discontinued treatment: three due to lack of efficacy and one
each due to an eligibility-related protocol deviation and patient’s
decision. One patient continued to treatment extension in Part
B (Figure 1B, Table S4). Among the nine treated ITP patients,
the patient with the eligibility-related protocol deviation was ex-
cluded from the PD analysis set. The median exposure to ipta-
copan was 64 days (range 22-85days) in Part A, and the patient
who moved on to Part B was treated for an additional 207 days.

Thirteen patients were enrolled in the CAD cohort, with 10 pa-
tients treated and three screen failures. Nine patients completed
the Part A treatment period, whereas one patient discontinued
treatment due to an AE (patient experienced a recurrence of
breast cancer, which was considered unrelated to study treat-
ment). Eight patients continued to Part B (Figure 1B, Table S4).
All treated patients in Part A (n=10) and Part B (n=8) were in-
cluded in all analysis sets. The median exposure to iptacopan
was 84.5days (range 16-92days) in Part A and 345days (range
53-631days) in Part B.

3.3 | Efficacy
3.3.1 | ITP Cohort

As illustrated in Figure 2, among eight evaluable ITP patients,
none met the primary endpoint of a platelet count increase to
>50x%10°%/L sustained for at least two consecutive weeks without
the use of rescue therapy. Five (62.5%) patients required rescue
therapy while being treated with iptacopan in Part A, whereas
two patients completed the full Part A treatment period with-
out the need for rescue therapy but did not meet the criteria to
be considered responders. The mean platelet count did not show
a significant improvement in the absence of rescue therapy, and
only one patient (patient 8; sC5b-9 high) crossed the response
threshold of platelet count of >50%10°/L on a single occasion.
Although this patient did not meet the protocol's definition of a
responder, he continued treatment with iptacopan in Part B as
he derived clinical benefit as per the investigator's assessment.
With the exception of this patient, no discernible differences
were observed between the sC5b-9 high versus low subgroups.
Ultimately, patient enrollment in the ITP cohort was halted early
based on preliminary results suggesting a lack of efficacy in this
patient population.

3.3.2 | CAD Cohort

As illustrated in Figure 3, among 10 evaluable CAD patients,
5 met the primary endpoint of a Hb level increase of >1.5g/
dL above baseline sustained for at least two consecutive
weeks without the use of rescue therapy. A total of eight pa-
tients (80%) reached Hb levels of >10g/dL by the end of Part
A (Week 12), with six (60%) achieving an increase of >1.5g/
dL (including patient #8 who did not meet the primary end-
point; see below) and four (40%) achieving an increase of > 2 g/
dL above baseline. The mean Hb level showed an upward
trend over time as well, with a mean increase from baseline

of 2.2g/dL at week 12 (Table 2). The median time to first re-
sponse (Hb>1.5g/dL above baseline) for the five responders
was 29.0days (range: 23-63days), and the median duration
of response in Part A was 56.0days (range 28-63days). Of
note, patient #8 received an RBC transfusion on day 2 of the
Part A treatment period and was therefore considered a non-
responder. However, the Hb levels of that patient showed a
sustained increase of >1.5g/dL from baseline during the en-
tire Part A treatment period.

Treatment with iptacopan also resulted in an improvement in
hemolytic parameters. In particular, all patients experienced a
decrease in LDH from baseline to the end of Part A (week 12)
(Figure 4A), and improvements were also observed in Part A
for other hemolytic biomarkers, including bilirubin, haptoglobin
and reticulocyte counts (Table 2; Figure 4B-D).

There was no significant effect on exploratory disease biomark-
ers like C3d deposition on RBC, and no changes were observed in
the direct Coombs test (DAT) and cold agglutinin titers (data not
shown).

Eight patients continued to Part B, including all five pa-
tients who met the primary endpoint and three who had an
investigator-assessed clinical benefit. The mean duration of
washout between Part A and Part B was 8.4 days (range:0-23).
The Hb levels dropped rapidly as a result of treatment pause
(washout) at the end of Part A. Upon resumption of iptacopan
treatment in Part B, Hb levels re-increased rapidly to similar
levels as in Part A and the increase was sustained in most pa-
tients throughout the Part B treatment period (Figure 3A,B).
Likewise, the improvements in hemolytic parameters were
maintained in most patients in Part B (Figure 4). The median
(range) duration of iptacopan exposure in Part B was 345.0
(53.0-631.0) days. Two patients received rescue therapy in
Part B. One of the patients (patient #8) received an RBC trans-
fusion during the treatment period but continued with iptaco-
pan treatment. The other patient (patient #5) received an RBC
transfusion, discontinued iptacopan treatment due to lack of
efficacy, and started sutimlimab during the follow-up period.
The other reasons for discontinuation in Part B included an
AE (patient #3) and the early study termination for the re-
maining six patients. Indeed, following the evaluation of the
primary and secondary endpoints, the study was terminated
earlier than planned; this early termination was due to a busi-
ness decision and not a consequence of any safety concern.

3.4 | Pharmacokinetics and Pharmacodynamics

Iptacopan was rapidly absorbed with a median (range) T, of
1 (1-2) hours and 1.97 (1-2) hours post-dose on PK sampling
days Day 15 and Day 57 respectively. Exposure to iptacopan
(C,,.x and AUC) at steady state was broadly comparable on both
PK sampling days (Day 15 and Day 57) and between both co-
horts (ITP, CAD) with low to moderate inter-patient variability
(%CV 15%-35%). Pre-dose iptacopan concentrations (i.e., PK
trough, total concentration) were above the established EC90
(~900ng/mL) based on the Wieslab assay, suggesting near full
target (i.e., Factor B) inhibition throughout the dosing inter-
val. Iptacopan plasma concentrations at different timepoints

American Journal of Hematology, 2026

247

25UB0 17 SUOWILIOD) BATTER.D) 3o fdce aU) Aq poLBAOB @12 SIILE VO ‘@8N J0 SaIN) 10} AReIGIT3UIIUO AB]IA UO (SUOIPUOD-PUE-SLLLBYLID" B |14 ARe1q 1Bu! |uo//Sdl) SUOTIPUOD PUE SUWLB | au) 95 *[9202/20/6Z] U ARiqITaUIluO AB1IV ‘PNES 94 OB 1IN OIARS Ad 250,41 /Z00T OT/10p/LI00 A3 v AReic][puu0//SdNY WOA Papeolumod ‘Z ‘9202 ‘2G98960T



A I
Patient54 QIOOO OO0 @ O
g Patient4 Qi ee— OO0
2 Patient 31 QR®CDOCTIDROOXOO
0 |
% Patient2-  QOOOO XXX @i
Patent14 QO0OO © KO '@
T : T T T
0 100 200 300
Study day
= |
D Ppatients €000 O (oeitmimmemi © O
< |
2 Paient 74  QOOOOIONONON OO0 O
0 |
QO Patient 6 QOXRIO |
0 l
T T T T
0 100 200 300
Study day
Treatment Iptacopan Platelet count ® =50kl
X Start of rescue therapy, administered in a single day O <50 k/pL
. Continuous rescue therapy
B
T 300 P o»
8 270-
@ 2404 i
= 2104 PartA -~ Washout: Part B
= 180 S ‘
=)
A
0
2
[
°
=
K
n- T T T T T
1 22 43 83 99 1 15 29 57 253* 337
Time (days)
Cohort 1 (ITP) - sC5b-9 high Patient 6 Patient 7 Patient 8
Cohort 1 (ITP) - sC5b-9 low ~ -=------- Patient 1 --------- Patient 2 --------- Patient 3 --------- Patient 4 --------- Patient 5

Mean [] 90% Confidence Interval

FIGURE2 | Swimmer plot and platelet count over time for ITP patients. (A) Swimmer plot for all ITP patients—Part A and Part B. (B) Overlaying

individual line and arithmetic mean plots of platelet count over time ITP—Part A. Actual study days are shown for individual patients, whereas

planned study visit days were considered for the calculation of mean and confidence interval. Visits occurring outside of the protocol-defined visit

schedule and early end-of-treatment visits have been matched to and are displayed as their closest planned visit as per the time window defined in the
SAP. The confidence intervals for the raw value of biomarkers (LLN/LLOQ of which is non-negative) are adjusted such that the negative lower limit
is truncated to 0. ITP, immune thrombocytopenia; LLN/LLOQ, lower limit of normal/lower limit of quantification; SAP, statistical analysis plan.

are shown in Table S5, and individual and arithmetic mean
plasma concentration-time profiles are shown in Figure S1.
Complement pathway biomarker data, as measured by the
Wieslab, factor Bb and sC5b-9 levels, indicated that full target
engagement of factor B by iptacopan was sustained through-
out the Part A treatment period for most patients in both
the ITP (Figure S2A-C) and CAD cohorts (Figure S3A-C),
whereas no significant impact on complement components C3
(Figures S2D,S3D) and C4d was observed (Figures S2E,S3E).
A correlative analysis of baseline clinical and laboratory vari-
ables with different efficacy endpoints to identify potential

predictive biomarkers did not reveal any consistent trends (data
not shown).

3.5 | FACIT-Fatigue

The median FACIT-Fatigue scale remained largely unchanged
in the ITP cohort, with a mean score at baseline of 34.4 (range:
12-52; n=28), a mean score at week 12 of 22.7 (range: 9-33; n=3),
and a mean change from baseline of —3.0 (range: —10 to 4; n=3)
(Figure S4A). Conversely, in the CAD cohort, treatment with
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iptacopan resulted in a clinically meaningful improvement in
the mean FACIT-Fatigue score, with a mean score at baseline of
34.3 (range: 16-44; n=10), a mean score at week 12 of 42.0 (range:
27-49; n=9), and a mean increase from baseline of 8.8 (range:
2.0-16.0) (Figure S4B). These changes were maintained in most
patients in Part B.

3.6 | Safety

Treatment-emergent adverse events (TEAEs) are summarized
in Table 3. Seven patients (77.8%) in the ITP cohort and nine
(90%) in the CAD cohort experienced at least one TEAE, most
of which were of mild severity. The most frequently reported
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TABLE 2 | Hemolytic biomarkers at week 12 in CAD patients.

Hemolytic biomarker Baseline mean (range)

Change from baseline to

Week 12, mean (range) Week 12, mean (range)

Hb, g/dL (n=38)
LDH, U/L (n=6)

8.6 (6.8-9.9)
489.5 (332-598)
Bilirubin, umol/L (n=8) 64.4 (30-141)
Haptoglobin, g/L (n=238) 0.03 (0-0)

Reticulocyte count, 10%/L (n=8) 184.2 (124-272)

10.8 (10.4-11.3) 42.2(0.6-3.8)

211.7 (143.0-344.0) —277.8 (—409.0 to —157.0)
48.8 (24.2-115.0) ~15.6 (—=33.4 t0 5.9)
0.2 (0.0-0.8) +0.1 (0.0-0.7)

146.8 (97.7-222.0) —37.5(=57.0 to —8.0)

Abbreviations: CAD, cold agglutinin disease; Hb, hemoglobin; LDH, lactate dehydrogenase.

TEAESs (>15% across all patients, irrespective of relatedness to
study drug) were headache, asthenia (only reported in patients
with CAD), nausea, and petechiae (only reported in patients
with ITP). No deaths, infections from encapsulated bacteria, or
drug-related serious adverse events (SAEs) were reported. One
severe drug-related AE (eczema) in an ITP patient led to dose
interruption. One CAD patient with a prior history of chronic
renal insufficiency experienced two treatment-emergent, non-
study drug-related SAEs of blood creatinine increased and
acute kidney injury. The same patient subsequently experienced
study drug-related TEAEs of alanine aminotransferase and
aspartate aminotransferase increased which led to treatment
discontinuation.

4 | Discussion

This phase 2 basket trial was the first study to evaluate an oral
complement inhibitor in patients with either ITP or CAD, and
the first to investigate selective inhibition of the alternative
complement pathway as a therapeutic strategy in these disor-
ders. We found that the prespecified criteria for positive efficacy
were met in the CAD cohort, but not in the ITP cohort. The
positive results in CAD are consistent with complement serving
as the central pathophysiologic mechanism of red cell destruc-
tion in CAD and provide clinical proof-of-concept for targeting
the alternative complement pathway (and amplification loop)
in an antibody-mediated autoimmune disease. Conversely, the
observed lack of efficacy in ITP underscores the importance of
considering disease-specific biology for targeted therapeutic in-
tervention. Although a phase 1 study with sutimlimab suggested
that inhibition of the classical complement pathway can mean-
ingfully increase the platelet count in patients with chronic/re-
fractory ITP [8], our data indicate that targeting the alternative
complement pathway is less effective, suggesting that this path-
way plays a lesser role in the pathophysiology of ITP.

Most patients in the CAD cohort achieved improvements in
hemoglobin with iptacopan treatment, and half achieved the
protocol-defined primary endpoint. Hemoglobin responses
were prompt and sustained and accompanied by normaliza-
tion of LDH levels, suggesting good control of intravascular
hemolysis. Improvements were also observed in other he-
molytic parameters, including bilirubin (suggesting reduced
extravascular hemolysis), haptoglobin and reticulocyte
counts. Importantly, iptacopan treatment also brought about

a clinically meaningful improvement in quality of life as as-
sessed by the FACIT-Fatigue scale that persisted throughout
Part A and Part B of the study, exceeding the minimal clini-
cally important difference of > 5 points in the FACIT-Fatigue
scale for patients with CAD [30-32].

Though the comparability is limited by different study designs,
these results are largely consistent with the clinical data ob-
served with other complement inhibitors in CAD, including the
intravenously administered monoclonal antibody sutimlimab
[13, 14] and the complement C3 inhibitor pegcetacoplan [15],
administered via subcutaneous infusion pump. As compared to
the clinical data observed in PNH, where treatment with iptaco-
pan effectively controls both intra- and extravascular hemolysis
[33], there appears to be some degree of persistent hyperbiliru-
binemia, despite excellent control of LDH levels. This is likely
mediated by the unchanged C3 fragment deposition observed on
RBCs and suggests that, in CAD, where complement activation
is initiated via the classical pathway, iptacopan (an inhibitor of
the alternative complement pathway and amplification loop)
acts primarily by preventing C5 convertase formation and intra-
vascular (MAC-mediated) hemolysis, with a potentially lesser
impact on C3 convertase formation and extravascular (opsonin-
mediated) hemolysis.

Finally, the PK profile and exposure parameters of iptacopan
were broadly comparable across ITP and CAD cohorts and also
similar to those observed in healthy subjects and other patient
populations [33]. In general, inter-patient variability in exposure
to iptacopan was low to moderate with %CV between 15% and
35%. Complement pathway biomarker data indicated full target
engagement was sustained throughout the Part A treatment pe-
riod for most patients in both cohorts.

Overall, iptacopan demonstrated a favorable safety profile in
both ITP and CAD cohorts, in line with the observations in other
clinical studies with iptacopan [23, 25, 34-36]. No infections at-
tributed to encapsulated bacteria, particularly no meningococcal
or pneumococcal infections, were reported. This is consistent with
previous reports, suggesting that alternative complement path-
way inhibition does not increase susceptibility to meningococcal
and pneumococcal infection in vaccinated individuals [37, 38].
Overall, the data in this study did not reveal any new safety risks.

In conclusion, in this phase 2 basket trial, iptacopan monother-
apy showed encouraging efficacy in patients with CAD, with
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clinically meaningful improvements in hemoglobin, markers reflective of the more limited role of complement in autoim-
of hemolysis, and health-related quality of life as measured by mune platelet destruction and the complex pathophysiology of
FACIT-Fatigue. Iptacopan was not efficacious in ITP, possibly ITP. Overall, iptacopan was generally well tolerated, and no new
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TABLE 3 | Overview of AEs and TEAEs by preferred term (in > 2 patients considering both cohorts)-Part A and B.

ITP cohort CAD cohort All patients
N=9 N=10 N=19
Category n (%) n (%) n (%)
Adverse events 7(77.8) 9 (90.0) 16 (84.2)
Treatment-related 2(22.2) 3(30.0) 5(26.3)
Severe AEs 1(11.1) 0 1(5.3)
Treatment-related 1(11.1) 0 1(5.3)
SAEs 0 1(10.0) 1(5.3)
Treatment-related 0 0 0
Fatal SAEs 0 0 0
Treatment-related 0 0 0
AEs leading to discontinuation 0 2(20.0) 2(10.5)
Treatment-related 0 1(10.0) 1(5.3)
AEs leading to dose adjustment/interruption 1(11.1) 0 1(5.3)
AEs requiring additional therapy 5(55.6) 7 (70.0) 12 (63.2)
TEAES (in > 2 patients considering both cohorts)
Headache 1(11.1) 3(30.0) 4(21.1)
Asthenia 0 3(30.0) 3(15.8)
Nausea 1(11.1) 2(20.0) 3(15.8)
Petechiae 3(33.3) 0 3(15.8)
Back pain 0 2(20.0) 2 (10.5)
COVID-19 1(11.1) 1(10.0) 2(10.5)
Constipation 0 2(20.0) 2(10.5)
Cough 0 2(20.0) 2(10.5)
Depressed mood 0 2(20.0) 2(10.5)
Hypokalemia 1(11.1) 1(10.0) 2 (10.5)
Nasopharyngitis 0 2(20.0) 2 (10.5)
Pyrexia 0 2(20.0) 2(10.5)
Upper respiratory tract infection 1(11.1) 1(10.0) 2(10.5)

Note: Numbers (n) represent counts of subjects; AEs occurring during treatment or within 7days of the last study medication are summarized.
Abbreviations: AE, adverse events; CAD, cold agglutinin disease; ITP, immune thrombocytopenia; SAEs, serious adverse events; TEAEs, treatment emergent adverse

events.

safety signals were identified in this study. The results seen in
patients with CAD are encouraging but require confirmation in
a larger study.

Author Contributions

Alexander Roth: acquisition of data, analysis and interpretation of data,
provision of study material or patients, manuscript writing, manuscript
reviewing, and manuscript approval. Wilma Barcellini: acquisition
of data, analysis and interpretation of data, provision of study material
or patients, manuscript writing, manuscript reviewing, and manuscript
approval. Christine Ademokun: acquisition of data, analysis and in-
terpretation of data, provision of study material or patients, manuscript

writing, manuscript reviewing, and manuscript approval. Junho Jang:
acquisition of data, analysis and interpretation of data, provision of study
material or patients, manuscript writing, manuscript reviewing, and
manuscript approval. Maria Luisa Lozaneo: acquisition of data, anal-
ysis and interpretation of data, provision of study material or patients,
manuscript writing, manuscript reviewing, and manuscript approval.
David Valcarcel Ferreiras: acquisition of data, analysis and interpreta-
tion of data, provision of study material or patients, manuscript writing,
manuscript reviewing, and manuscript approval. Cristina Pascual-
Izquierdo: acquisition of data, analysis and interpretation of data,
provision of study material or patients, manuscript writing, manuscript
reviewing, and manuscript approval. Shripad Chitnis: conception and
design, acquisition of data, analysis and interpretation of data, manu-
script writing, manuscript reviewing, and manuscript approval. Sofiya
Matviykiv: conception and design, acquisition of data, analysis and

252

American Journal of Hematology, 2026

25UB0 17 SUOWILIOD) BATTER.D) 3o fdce aU) Aq poLBAOB @12 SIILE VO ‘@8N J0 SaIN) 10} AReIGIT3UIIUO AB]IA UO (SUOIPUOD-PUE-SLLLBYLID" B |14 ARe1q 1Bu! |uo//Sdl) SUOTIPUOD PUE SUWLB | au) 95 *[9202/20/6Z] U ARiqITaUIluO AB1IV ‘PNES 94 OB 1IN OIARS Ad 250,41 /Z00T OT/10p/LI00 A3 v AReic][puu0//SdNY WOA Papeolumod ‘Z ‘9202 ‘2G98960T



interpretation of data, manuscript writing, manuscript reviewing, and
manuscript approval. Alessandra Vitaliti: conception and design, ac-
quisition of data, analysis and interpretation of data, manuscript writing,
manuscript reviewing, and manuscript approval. Chi Chen: concep-
tion and design, acquisition of data, analysis and interpretation of data,
manuscript writing, manuscript reviewing, and manuscript approval.
Vasiliki Katsanou: conception and design, acquisition of data, analysis
and interpretation of data, manuscript writing, manuscript reviewing,
and manuscript approval. Raghav Chawla: conception and design, ac-
quisition of data, analysis and interpretation of data, manuscript writing,
manuscript reviewing, and manuscript approval. Hanny Al-Samkari:
conception and design, acquisition of data, analysis and interpretation of
data, provision of study material or patients, manuscript writing, manu-
script reviewing, and manuscript approval.

Acknowledgements

The authors thank all patients and clinicians who participated in the
study. The authors acknowledge Swati Machwe, Ph.D. of Novartis
Healthcare Pvt. Ltd., Hyderabad, India for providing medical writing
assistance with this manuscript. Open Access funding enabled and or-
ganized by Projekt DEAL.

Funding

This work was supported by Novartis Pharmaceuticals.

Ethics Statement

This study was conducted in accordance with the International
Council for Harmonization of Technical Requirements for Registration
of Pharmaceuticals for Human Use (ICH) Harmonized Tripartite
Guidelines for Good Clinical Practice, with applicable local regulations,
including European Directive 2001/20/EC and US Code of Federal
Regulations Title 21, and the Declaration of Helsinki. The protocol and
all amendments were reviewed and approved by a properly constituted
institutional review board/independent ethics committee/research eth-
ics board (IRB/IEC/REB) before study start. Eligible patients provided
written, IRB/TEC/REB-approved informed consent prior to study start.

Consent

Eligible patients provided written, IRB/IEC/REB-approved informed
consent prior to study start.

Conflicts of Interest

Alexander Roth: Consultant to Alexion Pharmaceuticals, Amgen, Apellis,
Bioverativ, BioCryst, F. Hoffmann-La Roche Ltd., Kira, Novartis, Sanofi,
and Sobi; received research funding from Roche; and received honoraria
from Alexion, F. Hoffmann-La Roche Ltd., Grifols, Sanofi, and Sobi.
Wilma Barcellini: Consultancy/Advisory Board (Agios, Alexion, Apellis,
Incyte, Momenta, Novartis, Roche, Sanofi, SOBI); lecture fee/congress
support (Alexion, Incyte, Novartis, Sanofi); research support (Alexion).
Maria Luisa Lozano: Consultancy fees from Amgen, Novartis, Grifols,
Argenx, Sanofi and Sobi. David Valcarcel Ferreiras: Honoraria/Expenses
from Abbvie, Agios, Amgen, Asofarma, Astellas, Celgene/BMS, Grifols,
Jansen, Jazz, MSD, Novartis, Pfizer, Sanofi, Sobi and Takeda. On
Consulting/Advisory Board of Abbvie, Amgen, Astellas, Celgene/BMS,
Jazz, Novartis, Sanofi, Servier, Sobi, Syros, Takeda. Funded Research
from Agios and Celgene/BMS. Meetings, travel, accommodation from
Abbvie, Agios, Amgen, Celgene/BMS, Grifols and Jazz. Cristina Pascual-
Izquierdo: Consulting fees from Amgen, Novartis, Sanofi, Sobi, Werfen
and Takeda. Shripad Chitnis is a Novartis employee. Sofiya Matviykivis a
Novartis employee. Alessandra Vitaliti is a Novartis employee. Chi Chen
is a Novartis employee. Vasiliki Katsanou is a Novartis employee. Raghav
Chawla is a Novartis employee. Hanny Al-Samkari: Research funding to
institution (Agios, Amgen, Novartis, Sobi, Vaderis); consultancy (Agios,
Alnylam, Amgen, Alpine, Argenx, Novartis, Pharmacosmos, Sanofi,
Sobi). The other authors declare no conflicts of interest.

Data Availability Statement

Novartis is committed to sharing access to patient-level data and sup-
porting clinical documents from eligible studies with qualified external
researchers. These requests are reviewed and approved by an indepen-
dent review panel based on scientific merit. All data provided are ano-
nymized to respect the privacy of patients who have participated in the
trial in line with applicable laws and regulations. This trial data avail-
ability is according to the criteria and process described on www.clini
calstudydatarequest.com.

References

1. E. Porpaczy and U. Jager, “How I Manage Autoimmune Cytopenias
in Patients With Lymphoid Cancer,” Blood 139 (2022): 1479-1488.

2.R. Kohli and S. Chaturvedi, “Epidemiology and Clinical Manifes-
tations of Immune Thrombocytopenia,” Hdmostaseologie 39 (2019):
238-249.

3.D. Provan, D. M. Arnold, J. B. Bussel, et al., “Updated International
Consensus Report on the Investigation and Management of Primary
Immune Thrombocytopenia,” Blood Advances 26 (2019): 3780-3817,
https://doi.org/10.1182/bloodadvances.2019000812.

4. E. L. B. Peerschke, B. Andemariam, W. Yin, and J. B. Bussel, “Comple-
ment Activation on Platelets Correlates With a Decrease in Circulating
Immature Platelets in Patients With Immune Thrombocytopenic Pur-
pura,” British Journal of Haematology 148 (2010): 638-645.

5.R. Castelli, G. Lambertenghi Delilliers, A. Gidaro, M. Cicardi, and
L. Bergamaschini, “Complement Activation in Patients With Immune
Thrombocytopenic Purpura According to Phases of Disease Course,”
Clinical and Experimental Immunology 201 (2020): 258-265.

6. A. Z. Cheloff, D. J. Kuter, and H. Al-Samkari, “Serum Complement
Levels in Immune Thrombocytopenia: Characterization and Relation
to Clinical Features,” Research and Practice in Thrombosis and Haemo-
stasis 4 (2020): 807-812.

7. E. Roesch and C. Broome, “Complement Blockade With C1 Esterase
Inhibitor in Refractory Immune Thrombocytopenia,” American Jour-
nal of Hematology/Oncology 12 (2016): 20-25.

8. C. M. Broome, A. R6th, D. J. Kuter, et al., “Safety and Efficacy of Clas-
sical Complement Pathway Inhibition With Sutimlimab in Chronic Im-
mune Thrombocytopenia,” Blood Advances 7 (2023): 987-996, https://
doi.org/10.1182/bloodadvances.2021006864.

9. National Organization for Rare Disorders, “Cold Agglutinin Dis-
ease—Affected Populations (Internet),” 2023 accessed October 19,
2024, https://rarediseases.org/rare-diseases/cold-agglutinin-disease/#
affected.

10. S. Berentsen, A. Roth, U. Randen, B. Jilma, and G. E. Tjennfjord,
“Cold Agglutinin Disease: Current Challenges and Future Prospects,”
Journal of Blood Medicine 10 (2019): 93-103.

11. A. R6th, M. Bommer, A. Hiittmann, et al., “Eculizumab in Cold Ag-
glutinin Disease (DECADE): An Open-Label, Prospective, Bicentric,
Nonrandomized Phase 2 Trial,” Blood Advances 2 (2018): 2543-2549.

12. U.Jdger, S. D'Sa, C. Schorgenhofer, et al., “Inhibition of Complement
C1s Improves Severe Hemolytic Anemia in Cold Agglutinin Disease: A
First-In-Human Trial,” Blood 133 (2019): 893-901.

13. A. Roth, W. Barcellini, S. D'Sa, et al., “Sutimlimab in Cold Aggluti-
nin Disease,” New England Journal of Medicine 384 (2021): 1323-1334.

14. A. R6th, S. Berentsen, W. Barcellini, et al., “Sutimlimab in Patients
With Cold Agglutinin Disease: Results of the Randomized Placebo-
Controlled Phase 3 CADENZA Trial,” Blood 140 (2022): 980-991,
https://doi.org/10.1182/blood.2021014955.

15. E. Roman, B. Fattizzo, M. Shum, et al., “Safety and Efficacy of Peg-
cetacoplan Treatment for Cold Agglutinin Disease and Warm Antibody

American Journal of Hematology, 2026

253

25UB0 17 SUOWILIOD) BATTER.D) 3o fdce aU) Aq poLBAOB @12 SIILE VO ‘@8N J0 SaIN) 10} AReIGIT3UIIUO AB]IA UO (SUOIPUOD-PUE-SLLLBYLID" B |14 ARe1q 1Bu! |uo//Sdl) SUOTIPUOD PUE SUWLB | au) 95 *[9202/20/6Z] U ARiqITaUIluO AB1IV ‘PNES 94 OB 1IN OIARS Ad 250,41 /Z00T OT/10p/LI00 A3 v AReic][puu0//SdNY WOA Papeolumod ‘Z ‘9202 ‘2G98960T


http://www.clinicalstudydatarequest.com
http://www.clinicalstudydatarequest.com
https://doi.org/10.1182/bloodadvances.2019000812
https://doi.org/10.1182/bloodadvances.2021006864
https://doi.org/10.1182/bloodadvances.2021006864
https://rarediseases.org/rare-diseases/cold-agglutinin-disease/#affected
https://rarediseases.org/rare-diseases/cold-agglutinin-disease/#affected
https://doi.org/10.1182/blood.2021014955

Autoimmune Hemolytic Anemia,” Blood 145 (2025): 397-408, https://
doi.org/10.1182/blood.2023022549.

16. Sanofi, FDA Approves Enjaymo After Pivotal Study Results, ac-
cessed October 24, 2024, https://www.sanofi.com/en/media-room/
press-releases/2022/2022-02-04-22-00-00-2379517.

17. Sanofi, “Press Release: European Commission Approves Enjaymo
(sutimlimab) for Treatment of Hemolytic Anemia in Adult Patients
With Cold Agglutinin Disease,” 2022, https://www.sanofi.com/en/
media-room/press-releases/2022/2022-11-17-17-50-00-2558583.

18. Pharma Japan, “MHLW Panel Endorses Sanofi's Sutimlimab as Ja-
pan’s First CAD Therapy,” 2022, https://pj.jiho.jp/article/246841.

19. S. Berentsen, “How I Treat Cold Agglutinin Disease,” Blood 137
(2021): 1295-1303, https://doi.org/10.1182/blood.2019003809.

20. A. Schubart, K. Anderson, N. Mainolfi, et al., “Small-Molecule Fac-
tor B Inhibitor for the Treatment of Complement-Mediated Diseases,”
Proceedings of the National Academy of Sciences 116 (2019): 7926-7931.

21. M. Harboe, G. Ulvund, L. Vien, M. Fung, and T. E. Mollnes, “The
Quantitative Role of Alternative Pathway Amplification in Classical
Pathway Induced Terminal Complement Activation,” Clinical and Ex-
perimental Immunology 138 (2004): 439-446.

22.D. Kavanagh, J. Barratt, A. Schubart, N. J. A. Webb, M. Meier, and
F. Fakhouri, “Factor B as a Therapeutic Target for the Treatment of
Complement-Mediated Diseases,” Frontiers in Immunology 16 (2025):
1537974, https://doi.org/10.3389/fimmu.2025.1537974.

23. R. Peffault de Latour, A. R6th, A. G. Kulasekararaj, et al., “Oral Ip-
tacopan Monotherapy in Paroxysmal Nocturnal Hemoglobinuria,” New
England Journal of Medicine 390 (2024): 994-1008, https://doi.org/10.
1056/NEJMo0a230869.

24. “Novartis Receives FDA Approval for Fabhalta (iptacopan), Offer-
ing Superior Hemoglobin Improvement in the Absence of Transfusions
as the First Oral Monotherapy for Adults With PNH | Novartis,” ac-
cessed March 28, 2025, https://www.novartis.com/news/media-relea
ses/novartis-receives-fda-approval-fabhalta-iptacopan-offering-super
ior-hemoglobin-improvement-absence-transfusions-first-oral-monot
herapy-adults-pnh.

25. H. Zhang, D. V. Rizk, V. Perkovic, et al., “Results of a Randomized
Double-Blind Placebo-Controlled Phase 2 Study Propose Iptacopan as
an Alternative Complement Pathway Inhibitor for IgA Nephropathy,”
Kidney International 105 (2024): 189-199.

26. “Novartis Receives FDA Accelerated Approval for Fabhalta (ip-
tacopan), the First and Only Complement Inhibitor for the Reduction
of Proteinuria in Primary IgA Nephropathy (IgAN) | Novartis,” ac-
cessed March 28, 2025, https://www.novartis.com/news/media-relea
ses/novartis-receives-fda-accelerated-approval-fabhalta-iptacopan-first
-and-only-complement-inhibitor-reduction-proteinuria-primary-iga-
nephropathy-igan.

27.E. Wong, C. Nester, T. Cavero, et al., “Efficacy and Safety of Iptaco-
pan in Patients With c¢3 Glomerulopathy,” Kidney International Reports
8(2023): 2754-2764, https://doi.org/10.1016/j.ekir.2023.09.017.

28. “Novartis Receives Third FDA Approval for Oral Fabhalta (Iptaco-
pan)—the First and Only Treatment Approved in C3 Glomerulopathy
(C3G) | Novartis,” accessed March 28, 2025, https://www.novartis.
com/news/media-releases/novartis-receives-third-fda-approval-oral-
fabhalta-iptacopan-first-and-only-treatment-approved-c3-glomerulop
athy-c3g#:%7e:text=Basel%252C%20March%2020%252C%202025%
20%25E2%2580%2593%20Novartis%20today%20announced%2cand%
20only%20treatment%20approved%20for%20this%20condition%201-4.

29. “FACIT-Fatigue,” accessed October 24, 2024, https://www.facit.org/
measures/facit-fatigue.

30. Q. A. Hill, A. Roth, B. Jilma, et al., “Clinically Important Change
in FACIT-Fatigue Score for Patients With Cold Agglutinin Disease: An

Analysis Using the Phase 3 Cardinal and Cadenza Studies,” European
Hematology Association Virtual Congress 2021, Abstract EP1179.

31. A. Roth, C. M. Broome, W. Barcellini, et al., “Sutimlimab Provides
Clinically Meaningful Improvements in Patient-Reported Outcomes in
Patients With Cold Agglutinin Disease: Results From the Randomised,
Placebo-Controlled, Phase 3 CADENZA Study,” European Journal of
Haematology 110 (2023): 280-288, https://doi.org/10.1111/ejh.13903.

32.D. Cella, Q. A. Hill, A. Karaouni, et al., “FACIT-Fatigue Scale in
Patients With Cold Agglutinin Disease: Psychometric Validation and
Estimation of Clinically Meaningful Change,” Frontiers in Hematology
4(2025): 1490130, https://doi.org/10.3389/frhem.2025.1490130.

33.J. H. Jang, L. Wong, B. S. Ko, et al., “Iptacopan Monotherapy in Pa-
tients With Paroxysmal Nocturnal Hemoglobinuria: A 2-Cohort Open-
Label Proof-Of-Concept Study,” Blood Advances 6 (2022): 4450-4460,
https://doi.org/10.1182/bloodadvances.2022006960.

34. E. K. Wong, M. Praga, C. M. Nester, et al., “LNP023: A Novel Oral
Complement Alternative Pathway Factor b Inhibitor Safely and Effec-
tively Reduces Proteinuria in ¢3 Glomerulopathy,” Journal of the Amer-
ican Society of Nephrology 31 (2020): 55A.

35.E. K. S. Wong, M. Praga, C. Nester, et al., “FC 036IPTACOPAN
(LNP023): A Novel Oral Complement Alternative Pathway Factor b In-
hibitor Safely and Effectively Stabilises eGFR in C3 Glomerulopathy,”
Nephrology, Dialysis, Transplantation 36 (2021): 36, https://doi.org/10.
1093/ndt/gfab121.005.

36. A. M. Risitano, A. Roth, J. Soret, et al., “Addition of Iptacopan, an
Oral Factor B Inhibitor, to Eculizumab in Patients With Paroxysmal
Nocturnal Haemoglobinuria and Active Haemolysis: An Open-Label,
Single-Arm, Phase 2, Proof-Of-Concept Trial,” Lancet Haematology 8
(2021): e344-e354.

37. E. Ispasanie, L. Muri, A. Schubart, et al., “Alternative Complement
Pathway Inhibition Does Not Abrogate Meningococcal Killing by
Serum of Vaccinated Individuals,” Frontiers in Immunology 12 (2021):
747594.

38. L. Muri, E. Ispasanie, A. Schubart, et al., “Alternative Complement
Pathway Inhibition Abrogates Pneumococcal Opsonophagocytosis in
Vaccine-Naive, but Not in Vaccinated Individuals,” Frontiers in Immu-
nology 12 (2021): 732146.

Supporting Information

Additional supporting information can be found online in the
Supporting Information section. Data S1: Supporting Information.

254

American Journal of Hematology, 2026

25UB0 17 SUOWILIOD) BATTER.D) 3o fdce aU) Aq poLBAOB @12 SIILE VO ‘@8N J0 SaIN) 10} AReIGIT3UIIUO AB]IA UO (SUOIPUOD-PUE-SLLLBYLID" B |14 ARe1q 1Bu! |uo//Sdl) SUOTIPUOD PUE SUWLB | au) 95 *[9202/20/6Z] U ARiqITaUIluO AB1IV ‘PNES 94 OB 1IN OIARS Ad 250,41 /Z00T OT/10p/LI00 A3 v AReic][puu0//SdNY WOA Papeolumod ‘Z ‘9202 ‘2G98960T


https://doi.org/10.1182/blood.2023022549
https://doi.org/10.1182/blood.2023022549
https://www.sanofi.com/en/media-room/press-releases/2022/2022-02-04-22-00-00-2379517
https://www.sanofi.com/en/media-room/press-releases/2022/2022-02-04-22-00-00-2379517
https://www.sanofi.com/en/media-room/press-releases/2022/2022-11-17-17-50-00-2558583
https://www.sanofi.com/en/media-room/press-releases/2022/2022-11-17-17-50-00-2558583
https://pj.jiho.jp/article/246841
https://doi.org/10.1182/blood.2019003809
https://doi.org/10.3389/fimmu.2025.1537974
https://doi.org/10.1056/NEJMoa230869
https://doi.org/10.1056/NEJMoa230869
https://www.novartis.com/news/media-releases/novartis-receives-fda-approval-fabhalta-iptacopan-offering-superior-hemoglobin-improvement-absence-transfusions-first-oral-monotherapy-adults-pnh
https://www.novartis.com/news/media-releases/novartis-receives-fda-approval-fabhalta-iptacopan-offering-superior-hemoglobin-improvement-absence-transfusions-first-oral-monotherapy-adults-pnh
https://www.novartis.com/news/media-releases/novartis-receives-fda-approval-fabhalta-iptacopan-offering-superior-hemoglobin-improvement-absence-transfusions-first-oral-monotherapy-adults-pnh
https://www.novartis.com/news/media-releases/novartis-receives-fda-approval-fabhalta-iptacopan-offering-superior-hemoglobin-improvement-absence-transfusions-first-oral-monotherapy-adults-pnh
https://www.novartis.com/news/media-releases/novartis-receives-fda-accelerated-approval-fabhalta-iptacopan-first-and-only-complement-inhibitor-reduction-proteinuria-primary-iga-nephropathy-igan
https://www.novartis.com/news/media-releases/novartis-receives-fda-accelerated-approval-fabhalta-iptacopan-first-and-only-complement-inhibitor-reduction-proteinuria-primary-iga-nephropathy-igan
https://www.novartis.com/news/media-releases/novartis-receives-fda-accelerated-approval-fabhalta-iptacopan-first-and-only-complement-inhibitor-reduction-proteinuria-primary-iga-nephropathy-igan
https://www.novartis.com/news/media-releases/novartis-receives-fda-accelerated-approval-fabhalta-iptacopan-first-and-only-complement-inhibitor-reduction-proteinuria-primary-iga-nephropathy-igan
https://doi.org/10.1016/j.ekir.2023.09.017
https://www.novartis.com/news/media-releases/novartis-receives-third-fda-approval-oral-fabhalta-iptacopan-first-and-only-treatment-approved-c3-glomerulopathy-c3g#:%7e:text=Basel%2C March 20%2C 2025 %E2%80%93 Novartis today announced%2cand only treatment approved for this condition 1-4
https://www.novartis.com/news/media-releases/novartis-receives-third-fda-approval-oral-fabhalta-iptacopan-first-and-only-treatment-approved-c3-glomerulopathy-c3g#:%7e:text=Basel%2C March 20%2C 2025 %E2%80%93 Novartis today announced%2cand only treatment approved for this condition 1-4
https://www.novartis.com/news/media-releases/novartis-receives-third-fda-approval-oral-fabhalta-iptacopan-first-and-only-treatment-approved-c3-glomerulopathy-c3g#:%7e:text=Basel%2C March 20%2C 2025 %E2%80%93 Novartis today announced%2cand only treatment approved for this condition 1-4
https://www.novartis.com/news/media-releases/novartis-receives-third-fda-approval-oral-fabhalta-iptacopan-first-and-only-treatment-approved-c3-glomerulopathy-c3g#:%7e:text=Basel%2C March 20%2C 2025 %E2%80%93 Novartis today announced%2cand only treatment approved for this condition 1-4
https://www.novartis.com/news/media-releases/novartis-receives-third-fda-approval-oral-fabhalta-iptacopan-first-and-only-treatment-approved-c3-glomerulopathy-c3g#:%7e:text=Basel%2C March 20%2C 2025 %E2%80%93 Novartis today announced%2cand only treatment approved for this condition 1-4
https://www.novartis.com/news/media-releases/novartis-receives-third-fda-approval-oral-fabhalta-iptacopan-first-and-only-treatment-approved-c3-glomerulopathy-c3g#:%7e:text=Basel%2C March 20%2C 2025 %E2%80%93 Novartis today announced%2cand only treatment approved for this condition 1-4
https://www.facit.org/measures/facit-fatigue
https://www.facit.org/measures/facit-fatigue
https://doi.org/10.1111/ejh.13903
https://doi.org/10.3389/frhem.2025.1490130
https://doi.org/10.1182/bloodadvances.2022006960
https://doi.org/10.1093/ndt/gfab121.005
https://doi.org/10.1093/ndt/gfab121.005

	Iptacopan for Immune Thrombocytopenia and Cold Agglutinin Disease: A Global Phase 2 Basket Clinical Trial
	ABSTRACT
	1   |   Introduction
	2   |   Materials and Methods
	2.1   |   Study Design
	2.2   |   Patients
	2.3   |   Study Objectives
	2.4   |   Statistical and Pharmacokinetic Analyses

	3   |   Results
	3.1   |   Demographic and Other Baseline Characteristics
	3.2   |   Patient Disposition
	3.3   |   Efficacy
	3.3.1   |   ITP Cohort
	3.3.2   |   CAD Cohort

	3.4   |   Pharmacokinetics and Pharmacodynamics
	3.5   |   FACIT-Fatigue
	3.6   |   Safety

	4   |   Discussion
	Author Contributions
	Acknowledgements
	Funding
	Ethics Statement
	Consent
	Conflicts of Interest
	Data Availability Statement
	References


