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This study conducted an indirect treatment comparison (ITC) of iptacopan, the first oral monotherapy
targeting factor B, versus pegcetacoplan, a subcutaneous infusion targeting complement component 3,
in patients with paroxysmal nocturnal hemoglobinuria (PNH) and residual anemia despite complement
component 5 inhibitors (C5i). An unanchored matching adjusted ITC was performed, using phase III
APPLY-PNH and PEGASUS studies, identified by a systematic literature review. The outcomes were:
change from baseline (CfB) in hemoglobin (Hb), with and without post-transfusion data, CfB in lactate
dehydrogenase (LDH), CfB in Functional Assessment of Chronic Illness Therapy (FACIT)-Fatigue score,
transfusion avoidance, and serious adverse events. Two adjustment scenarios were analyzed: (A) baseline
Hb, sex, transfusion history ≤12 months, and (B) scenario A plus reticulocyte count, baseline LDH and
age. After matching and adjusting, baseline characteristics were similar across trials. Iptacopan showed
greater Hb improvements than pegcetacoplan with post-transfusion data (mean difference – scenario A:
1.05 g/dl; p < 0.001, scenario B: 0.76 g/dl; p = 0.018) and without (A: 1.31 g/dl; p < 0.001, B: 1.01 g/dl;
p = 0.014). Odds of transfusion avoidance were higher with iptacopan (A: odds ratio [OR] = 9.17, p = 0.013;
B: OR = 12.71, p = 0.009). No significant difference was noted in CfB in LDH and FACIT-Fatigue score. These
findings suggest that iptacopan may improve Hb levels and reduce transfusion dependency compared
with pegcetacoplan in PNH patients with residual anemia despite C5i and must be interpreted in the
context of ITCs.

Plain language summary
What is this article about? This study compared two newer medications for paroxysmal nocturnal
hemoglobinuria (PNH), iptacopan and pegcetacoplan, to see which works better for patients who are
still experiencing anemia despite standard treatment. Because no clinical trial has compared these drugs
directly, a statistical method was used to match patient data from two separate studies, ensuring the
groups were as similar as possible in areas like starting hemoglobin levels and previous transfusion history.
What were the results? The results showed that patients taking iptacopan had significantly greater
improvements in their hemoglobin levels and were much more likely to avoid the need for blood
transfusions compared with those on pegcetacoplan. However, there were no significant differences
between the two drugs in reducing fatigue or hemolysis.
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What do the results mean? While these findings suggest iptacopan may be more effective at raising
hemoglobin levels and reducing transfusion dependency, they are associated with limitations because
they are based on a small number of patients and should be confirmed with future direct comparisons.

First draft submitted: 11 October 2025; Accepted for publication: 12 February 2026; Published online:
19 March 2026

Keywords: comparative effectiveness research • indirect treatment comparison • iptacopan • matching adjusted
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Paroxysmal nocturnal hemoglobinuria (PNH) is a rare blood disorder caused by nonmalignant, acquired mutations
in the PIGA gene in hematopoietic stem cells [1]. The mutations lead to uncontrolled complement activation
and the production of CD55 and CD59 glycoprotein-deficient red blood cells that are particularly susceptible to
destruction by the complement system [2]. PNH is characterized by hemolytic anemia, thrombosis and bone marrow
failure [1]. The prognosis for PNH was poor prior to the availability of complement inhibitors, with thrombosis as
the leading cause of death among these patients [3].

Since 2007 when eculizumab, an inhibitor targeting the complement component 5 (C5) of the complement
cascade [4], was approved, survival rates for patients with PNH have improved and are now comparable to those
of the general population [5]. Ravulizumab, a re-engineered C5 inhibitor (C5i) with an almost four-times longer
terminal half-life than eculizumab [6] became the first alternative C5i treatment for PNH in 2018 [7,8]. Both
eculizumab (biweekly dosing) and ravulizumab (every 8 weeks) are administered through intravenous infusions by
a healthcare professional.

While clinical trials have shown that eculizumab [9] and ravulizumab [7] reduce the extent of intravascular
hemolysis (IVH), improve hemoglobin (Hb), unmet needs persist [10]. Despite C5i treatment, many patients remain
anemic due to emerging extravascular hemolysis and experience various symptoms including dyspnea, headaches
and fatigue, with negative impact on health-related quality of life. The Functional Assessment of Chronic Illness
Therapy (FACIT)-Fatigue scores remain below the population average norms [10–15].

Pegcetacoplan is a proximal complement 3 (C3) inhibitor administered as a twice weekly subcutaneous infusion
and indicated for the treatment of adult patients with PNH [16] with hemolytic anemia [17]. Its efficacy and safety
versus eculizumab were assessed in PNH patients with residual anemia in the PEGASUS trial [18].

Iptacopan is a first-in-class, twice daily oral proximal complement inhibitor monotherapy that targets Factor B
to selectively inhibit C3 convertase activation in the alternative complement pathway [19,20]. Iptacopan is indicated
for the treatment of adult PNH patients [21], with hemolytic anemia [21,22]. The efficacy and safety of iptacopan
versus C5is in adult PNH patients with residual anemia despite previous C5i was assessed in APPLY-PNH [23]. To
date, there are no head-to-head clinical trials comparing iptacopan with pegcetacoplan in this patient population.

Estimates of comparative efficacy and safety between treatment alternatives can be used to guide clinical decision
making and are also an important component of the health technology assessments (HTA). The primary research
question of this analysis was to assess the comparative efficacy and safety of iptacopan and pegcetacoplan for adult
patients with PNH and residual anemia despite prior treatment with a C5i. In the absence of head-to-head clinical
trials, indirect treatment comparisons (ITCs) can be used to estimate the relative efficacy of treatments [24,25].
Increasingly, ITCs are being included in submissions to regulators and HTA agencies such as National Institute
of Health and Care Excellence [26]. While an ITC between these treatments using the Bucher method has been
published and was unable to adjust for several key differences between APPLY-PNH and PEGASUS. The present
analysis provides additional value by leveraging individual patient data (IPD) from APPLY-PNH to address these
differences and analyzed additional outcomes of transfusion avoidance and serious adverse events, enabling a more
comprehensive comparative assessment.

Materials & methods
Evidence base
A systematic literature review following methods outlined in the Cochrane Handbook for Systematic Reviews of
Interventions v6.3 [27] was conducted to identify published studies that assessed the efficacy and safety of treatments
for adults with PNH including those who remained anemic after treatment with any complement inhibitor [28].
Searches of EMBASE, MEDLINE and the Cochrane library were conducted up to 19 April 2023. Grey literature,
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including relevant conferences and clinical trial registries, were hand-searched. Two clinical trials were identified and
considered relevant for the ITC: APPLY-PNH (NCT04558918; iptacopan vs C5i [eculizumab or ravulizumab]) [29]

and PEGASUS (NCT03500549; pegcetacoplan vs eculizumab) [30].

ITC feasibility assessment
A comparison of APPLY-PNH and PEGASUS in terms of study design, patient eligibility criteria, end points
definitions and timepoints assessed was conducted to explore the feasibility of an ITC and select the most appropriate
methods (Supplementary Table 1). Both APPLY-PNH and PEGASUS were phase III, open-label, multicenter,
randomized controlled trials comparing iptacopan (APPLY-PNH) or pegcetacoplan (PEGASUS) with an active
C5i control arm (eculizumab or ravulizumab in APPLY-PNH and eculizumab in PEGASUS). Most of the study
sites for both trials were in North America and Europe. All participants were adults with PNH with residual anemia
despite treatment with a stable C5i regimen.

To be eligible for APPLY-PNH, which included patients with Hb <10 g/dl prior to screening, patients were
required to have been on a stable C5i regimen for at least 6 months, while for PEGASUS, which included patients
with Hb <10.5 g/dl, stable treatment on eculizumab was required for at least 3 months. All trial participants
were required to have a PNH diagnosis confirmed via high-sensitivity flow cytometry. Eligibility cut-offs related to
platelet, reticulocyte, neutrophil counts at screening and BMI differed between the trials (Supplementary Table 2).

While the key inclusion and exclusion criteria were largely similar between the two trials, there were moderate
to substantial imbalances in some of the baseline characteristics, as determined by comparison of the standardized
mean differences (SMD) between iptacopan and pegcetacoplan groups. Table 1 presents baseline characteristics
for patients in both trials and the imbalances in parameters such as Hb, sex, proportion transfusion free within
12 months prior, etc. The presence of imbalances is an important consideration in the selection of an appropriate
ITC method.

The APPLY-PNH trial consisted of a 24-week randomized controlled phase (from day 0 to day 168) during
which participants were randomized to initiate iptacopan monotherapy or to continue treatment with their stable
C5i regimen (either eculizumab or ravulizumab). In contrast, the PEGASUS trial included a 4-week run-in period
(named day -28 to day 0 in the respective publication) of concomitant administration of pegcetacoplan and
eculizumab, after which patients were randomized to receive either pegcetacoplan or eculizumab monotherapy for
16-weeks (named day 1 to day 112 in the publication). The naming of timepoints in PEGASUS trial was aligned
to facilitate the comparison to APPLY timepoints with day -28 becoming day 0 and day 112 becoming day 140
(Figure 1). PEGASUS trial reported the key end points for the period of active treatments of 140 days from day
-28 (renamed as day 0) to day 112 (renamed day 140).

ITC methods & outcomes selection
The observed imbalances of baseline characteristics between the trials suggest that unadjusted ITCs, such as the
Bucher method or network meta-analysis, were not feasible for this analysis. Consequently, population adjustment
methods may yield less biased estimates. The availability of IPD from APPLY-PNH and published aggregated
data from the PEGASUS trial [18] supported the selection of a matching-adjusted indirect comparison (MAIC), a
commonly used ITC method where population adjustments are required. Anchored MAICs are typically preferred
as they reduce bias from unmeasured factors; however, they require a common comparator that was administered
similarly between trials to ‘anchor’ the analysis [31]. In this case, an anchored MAIC was rendered unfeasible by
fundamental differences in the control arm designs of PEGASUS and APPLY-PNH.

While the comparator arm in APPLY-PNH included C5i monotherapy (ravulizumab or eculizumab), the
comparator arm in PEGASUS included a run-in period where pegcetacoplan was administered with eculizumab for
the first 4 weeks. This run-in likely confounded comparative efficacy; notably, transfusion avoidance in PEGASUS
declined from 26 to 15% following pegcetacoplan withdrawal. This suggests that prior pegcetacoplan exposure may
attenuate the observed benefit of subsequent C5i therapy on anemia-related end points, rendering the control arms
noncomparable. Consequently, given these clinically pertinent differences and the potential for biased anchoring, an
unanchored MAIC was considered more appropriate in this case. Anchored MAIC were performed for completeness
and transparency, with the caveat that the results should be interpreted with caution due to potential bias arising
from the PEGASUS study run-in (Supplementary Tables 3–8).
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APPLY-PNH

Timepoint‡

Randomized controlled phase†

168 days 

(24 weeks)

Day 0

Baseline

Day 140 Day 168

PEGASUS

Timepoint‡ 

Run-in

28 days 

(4 weeks)

Day 0*

(Day -28) 

Baseline

Day 28*

(Day 0)

Day 140*

(Day 112)

112 days 

(16 weeks)

Randomized controlled phase§

Figure 1. Alignment of assessment timepoints between APPLY-PNH and PEGASUS.
†Patients in the APPLY-PNH trial were randomized to either receive monotherapy with iptacopan or to continue
treatment with their stable C5i (either eculizumab or ravulizumab) for the 168-day duration of the randomized
controlled phase.
§Patients in the PEGASUS trial were randomized, after the 28-day run-in period, to receive either pegcetacoplan or
eculizumab monotherapy for the duration of the 112-day randomized controlled phase.
‡Timepoints were measured from the first dose of the study drug.
*For the PEGASUS trial, the timepoints were re-named with day -28 becoming day 0 and day 112 becoming day 140.
The published aggregated results of PEGASUS included the 28-day run-in period, so are reported from day -28 to day
112, therefore the renaming facilitates the understanding and better aligns with APPLY-PNH trial timepoints naming.
The original study day naming for PEGASUS is presented in italics.

MAIC was possible in this case as the analysis of IPD available for APPLY-PNH allowed the matching of iptacopan
patients by excluding those not meeting the inclusion criteria in PEGASUS and adjustment of imbalances in some
baseline characteristics identified as potential treatment effect modifiers following consultation with clinical experts.

Outcomes & timepoints considered for the ITC
Efficacy outcomes of interest for the ITC were the change from baseline (CfB) to day 140 in Hb including all
post-transfusion Hb values, CfB to day 140 in Hb excluding all post-transfusion Hb values and the mean difference
between treatments was calculated. Similarly mean difference in CfB to day 140 in lactate dehydrogenase (LDH)
and FACIT-Fatigue scores were calculated. The difference in transfusion avoidance between treatments is reported
as odds ratio (OR) for transfusion avoidance from day 29 to day 140. In addition, serious adverse events (SAE)
were compared considering those defined and reported during the active treatment period for each drug in their
respective study [18,23] (Supplementary Table 1). No additional interpretation was made for SAEs. Difference in
SAEs was reported as OR from day 29 to day 140. Definition of outcomes and alignment of timepoints were
validated by clinicians and health economics experts.

Matching for trial eligibility criteria
To ensure that patients who would have been ineligible to enroll in PEGASUS did not contribute to iptacopan
effect estimates, IPD from APPLY-PNH were matched to the PEGASUS trial by excluding patients who would
not have met the PEGASUS eligibility criteria; APPLY-PNH patients who had a BMI ≥35.0 kg/m2, platelet count
≤ 50 × 109/l, neutrophil count ≤ 500/mm3, or absolute reticulocyte count < 1 x upper limit of normal (ULN)
at screening were excluded from the analyses. The Hb eligibility criteria for PEGASUS were broader than for
APPLY-PNH, so patients could not be matched for Hb (Supplementary Table 2).
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Adjustment for baseline imbalances
After matching, patients in the iptacopan arm of APPLY-PNH were re-weighted via entropy balancing, an
information-maximizing re-weighting algorithm that calculates weights so that a re-weighted group can satisfy
balance conditions based on known means and standard deviations (SDs) of the comparison group. Histograms
of the distribution of patient weights are presented in Supplementary Figures 1 & 2. In this analysis the pro-
portions (for binary variables) and both means and SDs (for continuous variables) were aligned with the values
of some baseline characteristics reported in PEGASUS considered as potential treatment effect modifiers [31,32].
These factors were selected following consultations with two UK-based clinical experts specializing in PNH, who
were engaged through separate consultation calls to identify key treatment effect modifiers and prognostic factors.
During these consultations, the experts identified baseline Hb, transfusion history, reticulocyte count, LDH and
a history of major adverse vascular events (MAVE) as the most clinically important variables to be matched in an
ideal analysis. However, the maximal set of variables was limited by data availability; specifically, history of MAVE
was not reported in the published PEGASUS results and could not be included.

Two scenarios (scenario A and scenario B) adjusting for different factors were analyzed to validate the consistency
and robustness of the reported outcomes. Scenario A adjusted for imbalances in three characteristics: baseline Hb,
sex, and proportion of patients who were transfusion-free within 12 months prior to baseline. Scenario B adjusted
for imbalances in six characteristics: baseline Hb, sex, proportion of patients transfusion-free within 12 months
prior to baseline, reticulocyte count at screening, baseline LDH and age.

The performance and suitability of each MAIC scenario were evaluated based on effective sample size (ESS),
which is interpreted as the number of independent, non-weighted individuals needed to obtain an equally precise
estimate compared with that calculated from the weighted sample. ESS is calculated as the sum of patient weights
squared divided by the sum of squared patient weights. The adjustment factors in scenario B represent the maximal
feasible set available from reported data; further expansion of this list would have further reduced the ESS and
further compromised the reliability of the comparative estimates.

Statistical analyses
For CfB outcomes, effect estimates for iptacopan were derived by fitting a mixed model for repeated measures to
the reweighted IPD from APPLY-PNH. Estimates of the mean difference for iptacopan versus pegcetacoplan were
derived as the difference between the adjusted mean CfB for iptacopan and the published adjusted mean CfB for
pegcetacoplan. Corresponding 95% CIs were estimated using the sum of variances of the adjusted mean CfB for
iptacopan and pegcetacoplan.

The effect estimates for transfusion avoidance and SAEs were derived for iptacopan using an intercept-only
logistic regression model fitted to the reweighted IPD from APPLY-PNH. An estimate of the log OR for iptacopan
versus pegcetacoplan was derived as the difference between the weighted log odds for iptacopan and the estimated
log odds for pegcetacoplan based on published transfusions and serious adverse event data from PEGASUS.
Corresponding 95% CIs were derived using the sum of variances for the log odds for iptacopan and pegcetacoplan.
Point estimates and 95% CIs were transformed to the OR scale for reporting. Nominal significance for all MAIC
results was assessed using a two-tailed p-value of <0.05.

Unanchored MAICs were conducted using R [33] in accordance with the methods outlined by the National
Institute for Health and Care Excellence Decision Support Unit Technical Support Document 18 [24]. Reweighting
via entropy balancing was performed using the R package ebal [34].

Results
Baseline characteristics after matching & adjusting
Of the 62 patients randomized to the iptacopan arm of APPLY-PNH, 54 remained after excluding patients who
did not meet key PEGASUS eligibility criteria (Supplementary Table 2). Adjustment for scenario A variables led
to an ESS of 16 for the iptacopan arm, while adjustment for scenario B variables led to an ESS of 15. Baseline
characteristics for matched patients were well balanced for the adjusted variables after reweighting (Table 1).

Clinical outcomes: change in Hb, transfusion avoidance & LDH
In the analysis including post-transfusion Hb values, in scenario A the mean (95% CI) CfB in Hb for patients
treated with iptacopan was 3.71 g/dl (3.33, 4.09) compared with the published 2.66 g/dl (2.17, 3.15) among those
treated with pegcetacoplan, resulting in a mean difference in CfB in Hb of 1.05 g/dl (0.43, 1.67), p < 0.001, in
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Table 1. Comparison of baseline characteristics† and standardized mean differences after matching and
adjusting between patients treated with pegcetacoplan (PEGASUS) or iptacopan (APPLY-PNH) in each
scenario.
Baseline characteristics† Pegcetacoplan

(PEGASUS) [18]
Iptacopan (APPLY-PNH)

Unmatched and unadjusted [23] Matched and adjusted

Scenario A‡ Scenario B‡

n = 41 n = 62 SMD ESS = 16 SMD ESS = 15 SMD

Hb, g/dl, mean (SD) 8.7 (1.1) 8.9 (0.7) 0.186 8.7 (1.1) 0.000 8.7 (1.1) 0.000

Sex; female, n, (%) 27 (65.9%) 43 (69.4%) 0.075 66.0% 0.003 66.0% 0.003

Transfusion free previous 12 months, n, (%) 10 (24.4%) 25 (40.3%) 0.346 24.0% 0.008 24.0% 0.008

Reticulocyte count§, 10-9/l, mean (SD) 217.5 (75.0) 204.0 (84.1) 0.169 211.7 (79.3) 0.075 217.6 (76.3) 0.002

LDH, u/l, mean (SD) 257.5 (97.6) 269.1 (70.1) 0.137 260.9 (54.4) 0.044 257.5 (73.5) 0.000

Age, years, mean (SD) 50.2 (16.3) 51.7 (16.9) 0.091 49.1 (14.6) 0.068 50.2 (16.5) 0.001

†All characteristics were measured at baseline, except for those marked with §, which were measured at screening.
‡Scenario A adjusted for imbalances in baseline hemoglobin, sex, and proportion transfusion-free within 12 months prior to baseline. Scenario B adjusted for imbalances
in baseline hemoglobin, sex, proportion transfusion-free within 12 months prior to baseline, reticulocyte count at screening, baseline LDH and age.
ESS: Effective sample size; Hb: Hemoglobin; LDH: Lactate dehydrogenase; MAIC: Matching-adjusted indirect comparison; SD: Standard deviation; SMD: Standardized
mean difference (SMDs ≤ 0.1 indicate a small difference, 0.1 � SMDs ≤ 0.2 indicate a moderate difference and SMDs � 0.2 indicate a substantial statistical, but not
necessarily clinical, difference between treatment groups at the initial timepoint).

favor of iptacopan. Similarly, in scenario B iptacopan was also significantly better than pegcetacoplan with a mean
difference in CfB in Hb of 0.76 g/dl (95% CI: 0.13, 1.39), p = 0.018 (Figure 2). When post-transfusion data were
excluded from the analysis, in scenario A the mean CfB in Hb was 3.68 g/dl (3.33, 4.04) for iptacopan compared
with the published 2.37 g/dl (1,66, 3.08) for pegcetacoplan, resulting in a mean difference in CfB in Hb of 1.31
g/dl (0.52, 2.10) p < 0.001 in favor of iptacopan. The CfB in Hb was significantly greater for iptacopan versus
pegcetacoplan also in scenario B, with a mean difference in CfB in Hb of 1.01 g/dl (95% CI: 0.21, 1.82) p = 0.014
(Figure 2).

After matching and adjusting the proportion of iptacopan patients who did not receive transfusions between
day 29 to day 140 in scenario A were 98.7%, in scenario B 98.2%, compared with published 85.4% of patients
without transfusion on pegcetacoplan. The odds of transfusion avoidance for patients treated with iptacopan were
significantly greater than those for patients with pegcetacoplan in scenario A (OR: 9.17 [95% CI: 1.59, 52.89])
p = 0.013; and, scenario B (OR: 12.71 [1.87, 86.22]) p = 0.009; (Figure 2).

The mean (SD) baseline LDH levels in PEGASUS and APPLY-PNH (unmatched and unadjusted data) trials,
were slightly above the ULN (defined as 226 u/l in PEGASUS and 250 u/l in APPLY-PNH). After matching and
adjusting, the mean (SD) baseline LDH for iptacopan in scenario A was 260.9 (54.4) and in scenario B was 257.5
(73.5) (Table 1). The mean (95% CI) CfB to day 140 in LDH levels for iptacopan was 21.68 (-31.61, 74.97) in
scenario A, and 19.59 (-31.27, 70.44) in scenario B, while for pegcetacoplan, it was -15.00 (-98.69, 68.69). In
both the scenarios, the mean difference in CfB in LDH between iptacopan and pegcetacoplan was not significant
(scenario A: 36.68 u/l (-62.54, 135.89), p = 0.469, and scenario B: 34.59 u/l (-63.35, 132.52), p = 0.489) (Table 2).

Health related quality of life
The reported mean (SD) baseline FACIT-Fatigue score for patients on pegcetacoplan was 32.2 (11.4) [18] and on
iptacopan it was 34.7 (9.8) [23]. In the matched and adjusted population, the baseline score in iptacopan arm was
35.1 (10.5) in both scenarios. The mean FACIT-Fatigue score at day 140 for pegcetacoplan was 41.4, and for
matched and adjusted population on iptacopan the mean (SD) score was 42.0 (9.5) in scenario A and 41.7 (9.3) in
scenario B. The published mean (95% CI) CfB in the score for pegcetacoplan at day 140 was 9.20 (6.06, 12.34),
and in the matched and adjusted population for iptacopan 6.88 (4.37, 9.39) in scenario A and 6.64 (4.20, 9.07)
in scenario B. The mean difference (95% CI) in CfB in FACIT-Fatigue scores showed no significant difference
between iptacopan and pegcetacoplan in scenario A (-2.32 [-6.34, 1.70] p = 0.257) or scenario B (-2.56 [-6.53,
1.41] p = 0.206) (Table 2).
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Figure 2. Matching-adjusted indirect comparison results for Hb outcomes and transfusion avoidance for iptacopan
versus pegcetacoplan. (A) Mean change and mean difference in Hb including post-transfusion data. (B) Mean change
and mean difference in Hb excluding post-transfusion data. (C) Transfusion avoidance (proportion). (D) Transfusion
avoidance (OR).
†Statistically significant, p < 0.05.
CI: Confidence interval; CFB: Change from baseline; ESS: Effective sample size; Hb: Hemoglobin; OR: Odds ratio.
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Table 2. Matching-adjusted indirect comparison results for FACIT-Fatigue, lactate dehydrogenase and
safety outcomes of iptacopan versus pegcetacoplan.

CfB in FACIT-Fatigue CfB in LDH SAE

Scenario A Mean CfB Mean CfB Percentage with SAE

Iptacopan: ESS = 16 6.88 (4.37, 9.39) 21.68 (-31.61, 74.97) 4.8%

Pegcetacoplan: n = 41 9.20 (6.06, 12.34) -15.00 (-98.69, 68.69) 17.0%

Mean difference (95% CI) Mean difference (95% CI) OR (95% CI)

-2.32 (-6.34, 1.70)
p = 0.257

36.68 (-62.54, 135.89)
p = 0.469

0.24 (0.06, 0.98)
p = 0.047

Scenario B Mean CfB Mean CfB Percentage with SAE

Iptacopan: ESS = 15 6.64 (4.20, 9.07) 19.59 (-31.27, 70.44) 5.6%

Pegcetacoplan: n = 41 9.20 (6.06, 12.34) -15.00 (-98.69, 68.69) 17.1%

Mean difference (95% CI) Mean difference (95% CI) OR (95% CI)

-2.56 (-6.53, 1.41)
p = 0.206

34.59 (-63.35, 132.52)
p = 0.489

0.29 (0.06, 1.29)
p = 0.103

CI: Confidence interval; CfB: Change from baseline; ESS: Effective sample size; FACIT-Fatigue: Functional Assessment of Chronic Illness Therapy – Fatigue; LDH:
Lactate dehydrogenase; OR: Odds ratio; SAE: Serious adverse event.

Safety
The percentage of patients who experienced an SAE as reported in pegcetacoplan trial was 17.0% [18] and for
iptacopan was 9.7% [23], as per the trial-specific definitions. After matching and adjusting, the percentage of
patients experiencing an SAE in iptacopan was 4.8% in scenario A and 5.6% in scenario B. This resulted in lower
odds of experiencing an SAE for iptacopan compared with pegcetacoplan, scenario A: OR 0.24 (95% CI: 0.06,
0.98), p = 0.047 and scenario B: OR 0.29 (95% CI: 0.06, 1.29), p = 0.103 (Table 2).

Discussion
Unanchored MAIC was used in this study to assess efficacy and safety outcomes of iptacopan compared with
pegcetacoplan in PNH patients with residual anemia despite C5i treatment. This technique matched and adjusted
IPD from APPLY-PNH for iptacopan to published data for pegcetacoplan from PEGASUS [18]. Two scenarios were
analyzed by adjusting for several clinical characteristics considered by clinical experts as potential treatment effect
modifiers. In both scenarios, the results showed a greater increase of Hb favoring iptacopan, when including or
excluding post-transfusion data, as well as higher odds of remaining transfusion-free compared with pegcetacoplan.
These are two important clinical outcomes when managing PNH patients who remain anemic despite C5i. In
most cases these patients have a good control of IVH shown by LDH levels within the normal range but continue
to present anemia due to extravascular hemolysis. Many require transfusions in order to manage residual anemia.
Switching to a proximal inhibitor such as the oral monotherapy iptacopan may be more beneficial from clinical
perspective and more convenient for patients, than using a therapy requiring subcutaneous infusions. More patients
have chances to achieve normalized Hb levels in the absence of transfusions when treated with iptacopan.

When looking at results for LDH in this MAIC, the CfB (decrease) in LDH was comparable for both treatments
in both scenarios as the difference was not statistically significant. The majority of patients on C5i who switched
to pegcetacoplan in PEGASUS18 or iptacopan in APPLY-PNH23 had reasonable control of IVH as shown by the
baseline LDH values. At the end of the treatment period the LDH values remained below the ULN suggesting that
iptacopan and pegcetacoplan continue to control intravascular hemolysis in this population.

The difference in CfB in FACIT-Fatigue score between iptacopan and pegcetacoplan was not significant. This
might be due to higher baseline FACIT-Fatigue score in the iptacopan adjusted and weighted population compared
with the pegcetacoplan published baseline score. In addition, at day 140, a ceiling effect was noted as the scores
achieved in both treatments were comparable to the general population. Both treatments have a positive impact on
fatigue.

The predicted odds of experiencing an SAE were lower for adjusted and weighted population on iptacopan than
for those published for pegcetacoplan in both scenarios (statistically significant only in scenario A). Events reported
as SAE could differ across both trials, therefore this MAIC assessed SAE as odds of having an event and used the
total proportion of patients experiencing any SAE (as per respective trial definition) within a same time frame.

10.57264/cer-2025-0167 J. Comp. Eff. Res. (2026) e250167



ITC of iptacopan vs pegcetacoplan for treatment experienced patients with PNH Meta-Analysis

To our knowledge this is the first ITC to use an unanchored MAIC approach to evaluate the efficacy and
safety of iptacopan compared with pegcetacoplan in PNH patients with residual anemia despite C5i treatment.
A previously published anchored ITC, which used the Bucher method with a confirmatory simulated treatment
comparison and found no statistically significant differences between the treatments [35]. However, the analysis
considered the control arms a suitable common comparator linking the trials, despite the presence of combination
therapy of pegcetacoplan and eculizumab, which was required in the PEGASUS trial as part of the run-in period.
The presence of combination therapy in the run-in period is the major difference in study design that impacts the
suitability of conducting an anchored ITC using C5i treatment as a common comparator. Furthermore, the analysis
was unable to assess transfusion avoidance, due to differences in follow-up times between trials. By leveraging IPD
from APPLY-PNH this MAIC was able to align timepoints to compare this end point and address this limitation
across all outcomes.

In this analysis comparing two products in an orphan disease, based on only two studies (one having IPD available
and one having published aggregated data) the MAIC was determined to be a suitable approach. By leveraging IPD,
MAIC provides the flexibility to reduce cross-trial heterogeneity in study design, patient populations, outcomes
definitions and assessment timepoints. Overall, most of the key patient eligibility criteria of APPLY-PNH and
PEGASUS were similar. Additionally, by excluding patients from the APPLY-PNH IPD who did not satisfy key
PEGASUSs inclusion criteria the similarity of population increased. Of the prognostic factors and effect-modifiers
identified through expert consultation a priori, many were reported for the APPLY-PNH and PEGASUS and could
be adjusted for in the MAIC. Scenarios A and B were selected carefully to adjust for these factors while retaining
sufficient ESS in iptacopan population.

The small ESS after matching and adjusting of the iptacopan population may be considered a limitation.
However, the initial sample size of the iptacopan arm was small compared with what is generally seen in other
diseases, reflecting the orphan status of PNH. Ultimately, the decrease in ESS was a necessary trade-off to allow for
a better balance between the trial populations, though resulting estimates should be interpreted with caution. The
inability to match for narrower eligibility criteria of the APPLY-PNH population with regards to Hb at baseline
(patients with Hb <10.0 g/dl were eligible, whereas in PEGASUS patients with Hb <10.5 g/dl were eligible)
is recognized as a limitation; furthermore, the unavailability of IPD for the comparator and potential bias due to
cross-trial differences may impact the findings. Despite this, mean Hb levels at baseline were similar between the
trials, and the present analyses were able to adjust for the remaining differences, ultimately producing an SMD of
zero for both MAIC scenarios.

The present analyses were strengthened by aligning end point definitions including analysis timepoints, based
on the date that first dose of study drug was received and with the time spent on the study treatments. Adjustments
did produce well balanced prognostic factors in these analyses, with no SMDs over 0.08 for adjusted factors.

Although efforts were made to conduct robust and detailed analyses using unanchored MAIC, there is still
potential for bias given the assumptions and limitations associated with all ITCs. In this case, anchored MAICs were
deemed unsuitable due to significant differences in the control arms between trials. The PEGASUS trial included
a run-in period with pegcetacoplan and eculizumab combination therapy, impacting subsequent eculizumab
monotherapy efficacy. This pre-treatment exposure to pegcetacoplan potentially confounded the comparison of
eculizumab monotherapy from PEGASUS to eculizumab or ravulizumab from APPLY-PNH leading to unreliable
results in an anchored MAIC.

Ultimately, the results of this study cannot fully replace evidence derived from head-to-head trials. These results
are hypothesis-generating and should be confirmed in head-to-head or real-world studies. In the context of HTA
of rare diseases such as PNH, comparative efficacy data from ITCs are required due to small trial populations and
a lack of direct comparison between treatments. Notably, since the systematic literature review search date that
informed this study, new complement inhibitors, such as the danicopan, have been approved or become available
in various markets. Consequently, separate analyses may be required to compare iptacopan and pegcetacoplan with
these new treatments. In addition, future real-world studies could be considered to understand the effect of these
drugs in a heterogeneous real-world population.

These exploratory results of this MAIC suggest that iptacopan could offer greater increases in Hb levels and
higher odds of transfusion avoidance compared with pegcetacoplan. Thus, these analyses suggest that iptacopan may
provide additional benefits for managing residual anemia in C5i-experienced patients with PNH. The comparative
efficacy estimates were not significantly different between iptacopan and pegcetacoplan for CfB in FACIT-Fatigue
and LDH, suggesting intravascular hemolysis are controlled by both treatments and fatigue was improved in a
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similar direction. In addition to the potential clinical benefits over pegcetacoplan indicated by these analyses, the
oral administration of iptacopan may be a convenient option for patients.

Conclusion
Statistical analyses employing MAIC techniques provide a framework for estimating comparative efficacy in the
absence of head-to-head clinical trials and are commonly used in HTA to inform drug reimbursement decision.
Given the limitations of the unanchored design and a small ESS, the results suggest that iptacopan may be more
effective than pegcetacoplan in improving clinically relevant outcomes for managing PNH, such as increasing Hb
levels and allowing patients to be transfusion-free. Ultimately, the potential therapeutic advantages of iptacopan
monotherapy should be confirmed in head-to-head clinical trials or real-world studies.

Summary points

• This study conducted an indirect treatment comparison of iptacopan (an oral monotherapy) versus pegcetacoplan
(a subcutaneous infusion) for patients with paroxysmal nocturnal hemoglobinuria (PNH) who still have anemia
despite treatment with standard C5 inhibitors.

• A method called matching-adjusted indirect comparison was used to align individual patient data from the
APPLY-PNH trial with published results from the PEGASUS trial.

• An unanchored design was chosen because differences in trial designs, specifically a 4-week period where
PEGASUS patients received combination therapy, made the control groups noncomparable.

• The comparison focused on several clinical outcomes, including hemoglobin (Hb) levels, transfusion avoidance,
fatigue scores, change in lactate dehydrogenase (LDH) and serious adverse events.

• Across two different adjustment scenarios, iptacopan was associated with significantly greater improvements in
hemoglobin and higher odds of avoiding blood transfusions compared with pegcetacoplan.

• There were no significant differences found between the two treatments regarding improvements in
patient-reported fatigue, levels of LDH or serious adverse events.

• The study is limited by a small effective sample size (15–16 patients) and the exploratory nature of indirect
comparisons, meaning results should be confirmed by head-to-head clinical trials.

• Ultimately, the findings suggest that the oral monotherapy iptacopan may offer clinical and convenience benefits
for PNH patients who are not fully responding to standard C5 inhibitor therapy.
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