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Paroxysmal nocturnal hemoglobinuria (PNH) remains a challenging condition, marked by chronic hemolysis, 

thrombosis, and significant morbidity despite existing therapies. The persistent unmet need for convenient, 

effective oral treatments drives ongoing research into novel mechanisms. Iptacopan, an oral inhibitor of factor 

B, represents a significant development in the market, offering a distinct approach to complement pathway 

modulation.

K E Y  TA K E AWAY S

º The Pivot: Iptacopan introduces oral factor B inhibition as a new therapeutic strategy for PNH, moving 

beyond C5 inhibition.

º The Data: Clinical studies have demonstrated its ability to control intravascular and extravascular 

hemolysis.

º The Action: Clinicians should consider the potential for improved patient convenience and sustained 

complement control with an oral factor B inhibitor.

Paroxysmal nocturnal hemoglobinuria is a rare, acquired, life-threatening disorder characterized by 

complement-mediated hemolysis and thrombophilia. The disease arises from a somatic mutation in the PIGA gene in 

hematopoietic stem cells, leading to a deficiency of glycosylphosphatidylinositol (GPI)-anchored proteins, including 

CD55 and CD59, on the surface of red blood cells. CD55 and CD59 normally regulate complement activation, 

and their absence renders PNH erythrocytes highly susceptible to destruction by the complement system. This 

uncontrolled complement activation leads to chronic intravascular hemolysis, which manifests as anemia, fatigue, and 

hemoglobinuria. Beyond hemolysis, PNH patients face a substantial risk of life-threatening thrombotic events, which are 

a leading cause of morbidity and mortality. The disease also impacts quality of life through chronic fatigue, abdominal 

pain, and dysphagia.

Existing treatments for PNH primarily focus on inhibiting the terminal complement pathway, specifically C5. While 

C5 inhibitors have transformed the prognosis for many patients, they do not address extravascular hemolysis, which 

can still contribute to anemia and transfusion dependence. These therapies require intravenous administration, posing 

a logistical burden for patients and healthcare systems. The need for an oral therapy that can provide comprehensive 

complement control, including both intravascular and extravascular hemolysis, while improving patient convenience, 

has been a long-standing goal in PNH management. This is where agents like iptacopan, targeting earlier points in the 

complement cascade, aim to make a difference.
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Targeting the alternative pathway
Iptacopan is an oral, small-molecule inhibitor of factor B, a key component of the alternative complement pathway. Factor 

B is essential for the formation of the C3 convertase, which cleaves C3 into C3a and C3b, initiating the amplification 

loop of the complement cascade. By inhibiting factor B, iptacopan aims to prevent the formation of C3 convertase and 

subsequent C3 deposition on red blood cells. This upstream inhibition is designed to control both intravascular hemolysis, 

by preventing the formation of the membrane attack complex (MAC), and extravascular hemolysis, by reducing C3b 

opsonization of red blood cells, which leads to their clearance by macrophages in the reticuloendothelial system. This 

dual action mechanism represents a theoretical advantage over C5 inhibitors, which primarily block MAC formation but 

do not prevent C3b deposition.

The development of an oral complement inhibitor like iptacopan offers a significant shift in the treatment paradigm for 

PNH. Patients currently on C5 inhibitors often experience residual anemia due to extravascular hemolysis, requiring 

ongoing transfusions. An oral agent that addresses this component, while also providing the convenience of at-home 

administration, could substantially improve patient outcomes and quality of life. The potential to reduce or eliminate the 

need for intravenous infusions could also alleviate the burden on healthcare infrastructure, particularly for patients in 

remote areas or those with limited access to infusion centers. The real-world data on proximal complement inhibition in 

PNH has consistently shown the benefits of this approach.

Clinical Efficacy and Safety Profile
Clinical investigations of iptacopan monotherapy in PNH have focused on its ability to achieve sustained control of 

hemolysis and improve hematological parameters. The drug has been evaluated in patients who are both naive to 

complement inhibitors and those who have an inadequate response to C5 inhibitors. The primary endpoints in these 

studies typically include an increase in hemoglobin levels, reduction in transfusion requirements, and normalization of 

lactate dehydrogenase (LDH), a marker of intravascular hemolysis. The oral administration of iptacopan simplifies the 

treatment regimen, potentially enhancing adherence and reducing the logistical challenges associated with intravenous 

infusions. This convenience factor is a substantial consideration for patients managing a chronic condition.

In studies, iptacopan has demonstrated its capacity to raise hemoglobin levels and reduce the need for red blood cell 

transfusions. This suggests effective control of both intravascular and extravascular hemolysis. The reduction in LDH 

levels further supports the efficacy in mitigating intravascular red blood cell destruction. The safety profile of iptacopan 

has been a key focus, with particular attention to potential complement-related adverse events, such as infections. The 

mechanism of factor B inhibition, while more upstream than C5 inhibition, still carries the theoretical risk of increased 

susceptibility to encapsulated bacterial infections, particularly meningococcal disease. Prophylactic vaccination against 

these pathogens is a standard recommendation for patients receiving complement inhibitors, and this principle extends 

to iptacopan.

The most common adverse events reported with iptacopan have generally been mild to moderate, including headache, 

diarrhea, and nasopharyngitis. These are typically manageable and transient. The overall tolerability profile supports its 

use as a chronic therapy. But, as with any novel complement inhibitor, long-term safety data, particularly regarding 

the incidence of serious infections and thrombotic events, remains critical for a comprehensive understanding of 

its risk-benefit profile. The impact on quality of life, beyond hematological improvements, is also an important 
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consideration, as PNH significantly affects daily functioning. Patients often consult resources like the Oxford Handbook 

of Clinical Haematology for detailed information on their condition and treatment options.

Addressing Unmet Needs in PNH
Iptacopan directly addresses several key unmet needs in PNH management. For patients with an inadequate response 

to C5 inhibitors, often due to persistent extravascular hemolysis, iptacopan offers an alternative mechanism of action 

that targets C3 deposition. This can lead to improved hemoglobin levels and reduced transfusion dependence, which are 

critical for enhancing patient autonomy and reducing disease burden. The oral formulation is a significant advantage, 

freeing patients from the need for regular intravenous infusions. This convenience can translate into a better work-life 

balance and reduced travel time to clinics, particularly for those living far from specialized centers. The shift to an oral 

therapy could also simplify treatment initiation and ongoing management in a broader range of clinical settings.

The potential for iptacopan to serve as a first-line monotherapy for PNH is also a compelling aspect of its development. If 

it can provide comprehensive complement control from the outset, it could simplify treatment algorithms and potentially 

prevent the complications associated with suboptimal disease control. This is particularly relevant for newly diagnosed 

patients who might prefer an oral option over an injectable one. The long-term implications for reducing thrombotic 

risk, a major cause of mortality in PNH, are also under close scrutiny. While C5 inhibitors reduce thrombotic events, the 

more proximal inhibition offered by iptacopan could theoretically provide even broader protection by preventing earlier 

stages of complement activation that contribute to prothrombotic states. This remains an area of active investigation and 

clinical interest.

The open-label design of some initial studies is an obvious caveat, as subjective endpoints can be influenced by patient 

and investigator expectations. The trial was not powered to detect differences in rare but serious adverse events, and that 

gap matters for a comprehensive safety assessment. Iptacopan was tested only in specific PNH populations; whether 

benefits extend to broader groups, such as those with aplastic anemia/PNH overlap syndrome, remains unclear. Future 

studies will need to address these nuances to fully define its role.

The Future of PNH Treatment
The introduction of iptacopan represents a significant step forward in the treatment of PNH, offering a new therapeutic 

option with a distinct mechanism of action and the convenience of oral administration. Its ability to control both 

intravascular and extravascular hemolysis positions it as a potentially comprehensive monotherapy. The ongoing 

evaluation of its long-term efficacy and safety will be crucial in defining its ultimate place in the PNH treatment 

algorithm. The development pipeline for PNH continues to expand, with other oral complement inhibitors and novel 

targets under investigation. This competitive trial pipeline is beneficial for patients, as it drives innovation and offers 

more personalized treatment choices. The field is moving towards therapies that not only control hemolysis but also 

improve the overall quality of life and long-term outcomes for individuals living with this complex rare disease.

CLINICAL IMPLICATIONS

Iptacopan's arrival signals a tangible shift in PNH management, moving beyond the established C5 inhibitor 

paradigm. For clinicians, the prospect of an oral therapy that addresses both intravascular and extravascular 

hemolysis is compelling, particularly for patients struggling with residual anemia on current treatments. This 
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could significantly reduce transfusion burdens and improve patient quality of life, a critical factor in chronic 

disease management.

The convenience of an oral formulation cannot be overstated. It offers a substantial logistical advantage over 

intravenous infusions, potentially improving adherence and reducing the strain on both patients and infusion 

centers. This ease of administration could also facilitate earlier and more consistent treatment, especially for 

patients in remote areas or those with limited access to specialized care.

But, the upstream inhibition of factor B necessitates careful monitoring for infectious complications, 

particularly meningococcal disease, a risk inherent to complement blockade. While vaccination protocols 

are well-established, vigilance remains paramount. The long-term safety profile, especially concerning rare 

adverse events and thrombotic risk, will require continued scrutiny as real-world data accumulates.

Iptacopan offers a valuable addition to the PNH armamentarium, providing an alternative for C5 inhibitor 

non-responders and a potentially attractive first-line option. Its success will likely spur further development 

of oral complement inhibitors, pushing the field towards more patient-centric and comprehensive treatment 

strategies for this challenging rare disease.
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