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Eculizumab is Effective in Patients With Atypical Hemolytic Syndrome (aHUS) Resistant to Plasma Exchange/Infusion
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aHUS is a rare, rapidly progressing life-threatening disease caused by chronic uncontrolled complement activation. aHUS is characterized by thrombotic microangiopathy (TMA), which leads to platelet consumption, renal failure and systemic organ damage. The outcome for patients with aHUS is extremely poor; 60% of patients will develop ESRD or be dead within 1 year. Chronic plasma exchange/infusion is the main supportive intervention at this time for patients with aHUS, but despite its use, patients still have evidence of ongoing, persistent TMA. Eculizumab (Soliris®), a terminal complement inhibitor, is approved worldwide for the treatment of paroxysmal nocturnal haemoglobinuria another life-threatening disease characterized by uncontrolled complement activation.
We initiated a 26-week, open-label, single-arm, controlled phase II study, to evaluate the safety and efficacy of eculizumab in patients with plasma exchange/infusion-resistant aHUS (patients who have persistent TMA despite a minimum of 4 plasma exchange/infusion sessions 1 week prior to screening). Patients were eligible if they were ≥12 years and were either newly diagnosed with aHUS, had an established diagnosis of the disease, or had clinical evidence of TMA in the post-transplant setting, and exhibited a decrease in platelet count. The eculizumab dosing schedule was 900 mg/week for 4 weeks, 1200 mg 1 week later and a maintenance phase of 1200 mg every 2 weeks until week 26. Patients received a meningococcal vaccine. The primary endpoint was the change in platelet count (measure of TMA) from baseline to the end of the 26-week eculizumab treatment period. Secondary endpoints included the effect of eculizumab on TMA-Event-Free status defined as ≥12 weeks stable platelet count, no plasma exchange/infusion and no new dialysis; TMA intervention rate (interventions/patient/day); renal function measures; and safety. Platelet count change from baseline was assessed using a repeated measurement ANOVA model. 
A total of 17 patients were enrolled; 15 patients were treated with eculizumab through Week 26. One patient withdrew due to an adverse event unrelated to drug (worsening of pancytopenia) and a second patient was excluded after 1 week of therapy due to a diagnosis of systemic lupus erythematosus. Median age was 28 years (range: 17-68 years). Thirteen patients (76%) had an identified complement mutation. A total of 7 patients (41%) had a history of kidney transplantation and 7 patients (41%) were also on dialysis. The primary endpoint was highly statistically significant (p<0.0001); the mean (SD) platelet count increased from baseline to week 26 by 96±21x109/L. The positive effect of eculizumab on the platelet count was seen as early as day 7 and maintained throughout the treatment period. Platelet normalization was achieved in 13 patients (77%) following treatment with eculizumab. TMA-Event-Free status was achieved in 15 patients (88%) (95% CI: 64-100). The median TMA intervention rate per patient decreased from 0.51 pretreatment to 0 events/patient/day post-treatment (P<0.0001, signed rank test).Fifteen patients (88%) had improved eGFR. Eleven patients (65%) improved by ≥1 CKD stage and 4 improved eGFR by <1 CKD stage. Importantly, 5 of 7 patients became dialysis-free. For primary and secondary endpoints, eculizumab was effective in both patients with and without complement factor mutations. Eculizumab was well tolerated. No meningococcal infections were reported. The most frequently reported adverse events were mild-to-moderate in severity; the most common were headache (7, 41%), anaemia (6, 35%) and diarrhoea (6, 35%). One case of anemia and one case of headache were severe. 
In summary, treatment of aHUS with eculizumab resulted in the primary and secondary endpoints being met with high statistical significance. In addition, these data show that immediate and sustained therapy with eculizumab stopped TMA, restored renal function, rescued patients from dialysis, and removed the need for plasma exchange/infusion.
