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DESCRIPTION
Paroxysmal Nocturnal Hemoglobinuria (PNH) is a rare and 
potentially life-threatening hematologic disorder characterized by 
the destruction of red blood cells, thrombosis, and bone marrow 
failure. It arises due to mutations in the PIGA gene, leading to a 
deficiency of complement regulatory proteins on the surface of 
blood cells. This defect leaves red blood cells vulnerable to 
complement-mediated destruction. The introduction of 
eculizumab, a monoclonal antibody that inhibits complement 
protein C5, has significantly transformed the treatment of PNH. 
This article evaluates the clinical impact of eculizumab in 
treating PNH, focusing on its effectiveness, safety, and long-term 
outcomes for patients.

Eculizumab and its mechanism of action

Eculizumab works by inhibiting C5, a key component of the 
complement system, which is responsible for the formation of 
the Membrane Attack Complex (MAC). The MAC damages cell 
membranes, and in the case of PNH, it leads to the lysis 
(destruction) of red blood cells. By preventing C5 activation, 
eculizumab reduces hemolysis, decreases thrombosis risk, and 
improves bone marrow function. Since PNH is associated with a 
heightened risk of hemolysis, thrombosis, and anemia, 
eculizumab offers important therapeutic benefits.

Clinical benefits of eculizumab

Eculizumab has demonstrated significant improvements in 
several clinical outcomes for PNH patients, notably in 
hemoglobin levels, thrombosis prevention, and quality of life.

Reduction in hemolysis: Hemolysis is a hallmark of PNH, 
causing anemia, fatigue, and organ damage. Eculizumab 
decreases hemolysis by inhibiting the complement-mediated 
destruction of red blood cells. As a result, patients often 
experience a marked improvement in hemoglobin levels, 
reducing or eliminating the need for frequent blood 

transfusions. Clinical studies have shown that hemoglobin levels 
increase in many patients within weeks of starting treatment, 
leading to improved overall well-being and reduced fatigue.

Thrombosis prevention: One of the most serious complications 
of PNH is thrombosis, particularly in unusual locations such as 
the veins of the abdomen and brain. Thrombosis is thought to 
result from a combination of hemolysis and complement 
activation. By controlling complement activation, eculizumab 
significantly lowers the incidence of thrombotic events. This 
reduction in thrombosis risk is a major benefit, as PNH-related 
clots can be life-threatening.

Improved quality of life: Chronic fatigue, pain, and other 
symptoms associated with hemolysis and thrombosis can severely 
affect the quality of life for PNH patients. By reducing the 
incidence of these complications, eculizumab has been shown to 
improve functional capacity, reducing symptoms like fatigue and 
enhancing physical well-being.

Long-term efficacy: Long-term treatment with eculizumab helps 
maintain the benefits achieved in the short term. Studies have 
shown that patients who remain on eculizumab therapy 
experience sustained improvements in hemoglobin levels, 
reduced hemolysis, and a reduced risk of thrombosis. This 
makes eculizumab not only an effective immediate treatment but 
also an important long-term management option.

Safety and side effects

While eculizumab offers clear therapeutic benefits, it is not 
without risks. The most concerning side effect is the increased 
susceptibility to Neisseria meningitidis infections. Eculizumab's 
suppression of C5 affects the body's immune system, which is 
necessary for defense against bacterial infections, especially those 
caused by Neisseria meningitidis. As a result, all patients starting 
eculizumab therapy must receive vaccination against 
meningococcus and other relevant infections, along with 
prophylactic antibiotics during periods of risk.

Other common side effects of eculizumab include:
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targeting different parts of the complement cascade, such as C3 
inhibitors, are also under investigation and may provide 
additional options for patients who are refractory to eculizumab 
or who experience side effects. Moreover, gene therapies and 
novel biologics are being explored in clinical trials. These 
emerging therapies may offer more definitive treatments and 
could possibly provide a cure or long-lasting remission for 
patients with PNH.

CONCLUSION
Eculizumab has revolutionized the treatment of PNH, providing 
significant benefits in reducing hemolysis, preventing 
thrombosis, improving hemoglobin levels, and enhancing 
quality of life. Its clinical effectiveness in managing the 
symptoms and complications of PNH is well-established, and for 
many patients, it represents a life-changing treatment. However, 
careful management of the potential side effects, particularly the 
risk of infections, is important. As newer therapies continue to 
emerge, eculizumab remains a cornerstone of PNH 
management, offering hope for patients with this rare and 
complex disease. The future of PNH treatment will continue to 
be determined by ongoing assessment of its long-term effects 
and compared to more recent medicines.
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Infusion-related reactions: Some patients may experience fever, 
chills, or rash during or shortly after the infusion of eculizumab. 
These reactions are typically mild and can be managed by 
adjusting the infusion rate or premedicating with antihistamines 
or corticosteroids.

Increased risk of infections: In addition to meningococcal 
infections, eculizumab may increase susceptibility to other 
bacterial, viral, and fungal infections, especially during the early 
stages of therapy. Routine screening and prophylactic measures 
are essential to minimize these risks.

Hematologic complications: Although rare, eculizumab has 
been associated with thrombocytopenia (low platelet count) or 
neutropenia (low white blood cell count) in some patients. 
Regular blood tests are important to monitor for these potential 
complications.

Emerging alternatives

While eculizumab has transformed PNH management, new 
therapies are on the horizon. Ravulizumab, a longer-acting 
complement inhibitor, has demonstrated similar efficacy to 
eculizumab but with a dosing schedule of once every eight 
weeks, which may improve patient convenience and potentially 
lower overall healthcare costs. Other complement inhibitors 
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