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The treatment of autoimmune hemolytic anemia with complement inhibitor iptacopan: a case report
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Autoimmune hemolytic anemia (AIHA) is a type of hemolytic anemia. In this condition, the body produces anti-red blood cell autoantibodies due to immune dysfunction. This results in accelerated destruction of red blood cells. According to the best temperature for autoantibodies to stick to red blood cells, there are three types: warm antibody type (wAIHA), cold antibody type (cAIHA), and mixed warm-cold antibody type (mAIHA). This article presents a case of acute severe warm antibody autoimmune hemolytic anemia in an elderly male patient. The patient exhibited symptoms including jaundice of the skin, mucous membranes, and urine with a soy sauce color. Laboratory tests were as follows: hemoglobin (HGB) as low as 31 g/L; indirect bilirubin (IBIL) as high as 162 μmol/L; lactate dehydrogenase (LDH) level as high as 1,295 IU/L; reticulocyte percentage (RET%) > 4%; Coombs test positive; conjugated beads protein assay < 0.2 g/L; direct anti-human globulin test positive; indirect anti-human globulin test positive; anti-IgG+++; anti-C3d negative; cold agglutinin test (CAT) negative. After admission, the patient was given a combination of two treatments: methylprednisolone and immunoglobulin. During the treatment, the patient developed a hemolytic crisis. He was immediately given iptacopan and high-dose glucocorticoid shock therapy. After treatment, the patient’s hemolytic-related symptoms improved rapidly. The hemoglobin levels remained within a safe range after stopping the blood transfusion. It is reported as follows.
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Introduction

The first-line treatment for warm antibody autoimmune hemolytic anemia (wAIHA) typically involves glucocorticoids and/or rituximab monotherapy. For patients with severe anemia or those unsuitable for high-dose glucocorticoids, a combination regimen of glucocorticoids and rituximab may be considered, as this approach has demonstrated superior efficacy compared to glucocorticoids alone. In cases of recurrence, intolerance, dependence, or failure of glucocorticoid therapy, rituximab is recommended as the second-line treatment. If the combination of glucocorticoids and rituximab proves ineffective or if the disease relapses within 1 year, third-line treatment options, including splenectomy and cytotoxic immunosuppressive agents, should be explored. Additionally, intravenous immunoglobulin (IVIG) is primarily utilized for AIHA secondary to infections (1, 2).

Iptacopan is a complement factor B inhibitor that targets the amplification loop of the alternative complement pathway. This pathway effectively controls both intravascular hemolysis (IVH) and extravascular hemolysis (EVH) in a comprehensive and potent manner (3). By elevating hemoglobin levels, reducing the need for blood transfusions, and significantly alleviating fatigue (4), iptacopan improves patients’ quality of life. In this case, the patient presented with acute severe hemolysis, and the onset of rituximab was slow. Notably, the complement system, activated via the classical pathway, is implicated in approximately 50% of wAIHA cases (5). In 2018, the first documented case of a C5 inhibitor demonstrated promising efficacy in primary wAIHA (6). Given these findings, iptacopan, a novel complement factor B inhibitor, offers a therapeutic approach by inhibiting the complement cascade at the proximal pathway of complement activation in AIHA. The favorable outcome in this case provides valuable insights for the treatment of similar patients.



Case presentation

A 60 years-old male patient was admitted to the hospital with a 5 days history of jaundice. Laboratory findings on the day of presentation were as follows: white blood cell (WBC) count, 15.95 × 109/L (Figure 1); neutrophil count (NEU#), 13.95 × 109/L; hemoglobin (HGB) level, 47 g/L; platelet (PLT) count, 125 × 109/L; lactate dehydrogenase (LDH), 1,295 IU/L; absolute reticulocyte count (RET#), 30 × 109/L; and reticulocyte percentage (RET%), 3.18% (Figure 2). Total bilirubin (TBIL) was elevated at 183 μmol/L, with direct bilirubin (DBIL) at 0 μmol/L and indirect bilirubin (IBIL) at 162 μmol/L (Figure 1). Both the direct and indirect anti-human globulin tests were positive. The patient received an emergency transfusion of four units of blood, along with methylprednisolone (80 mg daily) and intravenous immunoglobulin for 2 days in the emergency department.
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FIGURE 1
In the X-axis, 1’ (with an apostrophe) denotes the day of presentation, and 1 (without an apostrophe) represents the day of hospitalization. The arrow indicates the initiation of iptacopan treatment on the second day of hospitalization. (A) White blood cell (WBC) count (reference range: 3.5–9.5 × 109/L) and neutrophil count (NEU#; reference range: 1.8–6.3 × 109/L). (B) Hemoglobin (HGB; reference range: 130–175 g/L) and platelet count (PLT; reference range: 125–350 × 109/L). (C) Total bilirubin (TBIL; reference range: 5–21 μmol/L) and indirect bilirubin (IBIL; reference range: 2–15 μmol/L).
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FIGURE 2
In the X-axis, 1’ (with an apostrophe) denotes the day of presentation, and 1 (without an apostrophe) represents the day of hospitalization. (A) Reticulocyte percentage (RET%; reference range: 0.5–2%) and absolute reticulocyte count (RET#; reference range: 20–100 × 109/L). (B) Lactate dehydrogenase (LDH; reference range: 120–246 IU/L).


On the first day of hospitalization, the patient was transferred to the hematology ward, where a series of diagnostic tests were performed. The anti-human globulin test revealed negative results for anti-IgG+++ and anti-C3d. The conjugated bead protein assay value was below 0.2 g/L, and the cold agglutinin test (CAT) was negative. Immunoglobulin levels were as follows: IgG, 17.6 g/L; IgM, 0.205 g/L; kappa light chain, 3.92 g/L; and lambda light chain, 2.24 g/L. Plasma-free hemoglobin was measured at 149 mg/L. Bone marrow cytology and immunophenotyping showed no abnormalities. Tests for cytomegalovirus (CMV), Epstein-Barr virus (EBV), human immunodeficiency virus (HIV), and rheumatologic serology were all negative. Based on these clinical and laboratory findings, the patient was diagnosed with wAIHA.

After 3 days of treatment with methylprednisolone (80 mg daily), the patient’s HGB dropped to 31 g/L, with a RET% of 4.76%. The patient exhibited apathy, severe anemia, jaundice, significant fatigue, dark tea-colored urine, and tachypnea (25 breaths per minute). These clinical and laboratory findings suggested a hemolytic crisis. The acute hemolytic anemia was poorly controlled, indicating an acute severe hemolytic state. Given the slow onset of rituximab, additional therapy was required to rapidly improve the patient’s condition. On the second day of hospitalization, iptacopan (200 mg twice daily) was added to the treatment regimen. On the third day, high-dose methylprednisolone (500 mg daily) was administered for 3 days until the sixth day. Subsequently, the patient continued to receive hormone therapy alongside iptacopan (200 mg twice daily).

From the second to the sixth day of hospitalization, the patient received a total of 10 units of washed red blood cells to correct anemia and 32 units of cryoprecipitate to address coagulation abnormalities. No further transfusions were administered thereafter. Throughout the treatment, the patient received comprehensive supportive care, including intravenous immunoglobulin, hepatoprotective agents, management of jaundice, gastric protectants, cardiotonic medications, anti-infective therapy, and oxygen therapy. The patient’s condition gradually improved, and iptacopan (200 mg twice daily) was continued. On the sixth day of hospitalization, the methylprednisolone dose was reduced from 500 mg to 240 mg daily. Further reductions followed: to 120 mg on day 12 and to 80 mg on day 15.

Throughout this period, no abnormalities were detected on electrocardiogram monitoring. After the sixth day of hospitalization, the patient reported significant alleviation of fatigue, a marked reduction in skin jaundice, and a substantial decrease in the need for blood transfusions. Subsequent laboratory tests revealed that the WBC count had normalized (Figure 1A). The NEU# returned to the normal range by day 8 (Figure 1A). By day 15, HGB levels had increased to 77 g/L (Figure 1B), PLT count had normalized (Figure 1B), IBIL had decreased to 24.5 μmol/L (Figure 1C), RET% had dropped to 13.51% (Figure 2A), RET# had decreased to 280× 109/L (Figure 2A), and LDH levels had declined to 489 IU/L (Figure 2B).

This patient presented with acute severe autoimmune hemolytic anemia, characterized by rapid disease progression. Following treatment with high-dose glucocorticoid pulses combined with iptacopan, both clinical symptoms and laboratory parameters improved significantly, allowing the discontinuation of transfusion therapy. This treatment regimen may provide a valuable reference for the management of similar clinical cases.



Discussion

In wAIHA, polyclonal immunoglobulins (primarily IgG) bind to RBC antigens. This binding, which is optimal at 37°C, is termed “warm” binding. The pathogenesis of primary wAIHA involves multiple mechanisms, including the role of mononuclear phagocytes in the spleen in erythrocyte destruction (extravascular hemolysis). Additionally, the complement system is implicated in approximately 50% of cases, activated via the classical pathway. IgG triggers complement activation, leading to the production of C3b, which promotes the extravascular hemolysis of opsonized erythrocytes. These opsonized erythrocytes are subsequently captured and phagocytosed by macrophages in the liver. In some cases, C5 cleavage and terminal complement cascade reactions may occur, resulting in the formation of the membrane attack complex (C5b-9, MAC) and intravascular hemolysis (5). In this case, the patient presented with soy sauce-colored urine. Laboratory findings included elevated plasma-free hemoglobin (149 mg/L) and conjugated bead protein levels below 0.2 g/L. However, the CAT was negative, suggesting intravascular hemolysis. These ancillary test results confirmed the occurrence of intravascular hemolysis.

Currently, several novel therapeutic agents are available for the treatment of wAIHA. These include: B-cell targeted therapies: PI3Kδ inhibitor parsaclisib, BTK inhibitor rilzabrutinib, mTOR inhibitor sirolimus, and BAFF-R inhibitor ianalumab. Plasma cell-targeted therapies: Proteasome inhibitor bortezomib. Complement inhibitors: C5 inhibitor eculizumab. Phagocytosis inhibitors: Fostamatinib, sollepineib, and nipocalimab. Among these, eculizumab and fostamatinib have already been approved for clinical use. Parsaclisib, rilzabrutinib, sirolimus, ianalumab, bortezomib, sollepineib, and nipocalimab are currently under investigation in clinical trials (1, 2).

Iptacopan is an oral, potent, and selective inhibitor of complement factor B. It binds specifically to the Bb structural domain of complement factor B, inhibiting its protease activity. Complement factor B is a key protease in the alternative pathway (AP), and the Bb domain constitutes the active component of the AP C3 and C5 convertases. By selectively inhibiting complement factor B, iptacopan blocks C3 activation and the formation of the membrane attack complex (MAC), thereby exerting its therapeutic effects (7). Iptacopan targets complement factor B upstream, inhibiting both complement activation and amplification. This dual action regulates terminal C5-mediated intravascular hemolysis and proximal C3-mediated extravascular hemolysis (3).

In 2024, two phase three trials evaluated the efficacy of iptacopan monotherapy in patients with paroxysmal nocturnal hemoglobinuria (PNH) and hemoglobin levels below 10 g/dL over a 24 weeks period, excluding red blood cell transfusions. The APPLY-PNH trial, a randomized study, focused on patients with persistent anemia despite prior anti-C5 therapy. Its primary endpoint was achieving a hemoglobin level of ≥ 12 g/dL. The APPOINT-PNH trial, a single-arm study, enrolled treatment-naïve patients with lactate dehydrogenase (LDH) levels exceeding 1.5 times the upper limit of normal. Its primary endpoint was a hemoglobin increase of ≥ 2 g/dL from baseline (4). Additionally, the APPLAUSE-LGAN trial, conducted in 2024, demonstrated that patients with IgA nephropathy experienced a 38.3% average reduction in the urine protein-to-creatinine ratio after 9 months of iptacopan treatment (8). These findings highlight the promising efficacy of iptacopan in treating PNH and IgA nephropathy.

A 2018 phase II study of eculizumab in cold agglutinin disease (CAD) included 13 cases. Results showed a reduction in LDH levels from 572 IU/L to 334 IU/L and an increase in HGB levels from 93.5 g/L to 101.5 g/L (9). In the same year, the first reported case of a C5 inhibitor for primary wAIHA involved a combination of hormonal therapy, mycophenolate mofetil (MMF), and 12 injections of eculizumab (ECU). Following the fifth ECU injection, LDH levels decreased significantly from 1,045 IU/L–398 IU/L, with a prolonged remission period of 19 months (6). These studies suggest that complement pathway inhibition is a viable therapeutic strategy for AIHA.

Numerous studies have demonstrated that the most common adverse events associated with iptacopan include headache, abdominal discomfort, and infections (10). Previous clinical trials reported thrombocytopenia in 20% of 10 patients treated with iptacopan, while 90% of patients experienced at least one adverse event, typically mild in severity (10, 11). In the APPLY-PNH trial, thrombocytopenia was observed in 5% of 62 patients, and serious adverse events occurred in 10% of patients. Notably, no patients discontinued treatment due to adverse events (10, 12). However, these trials did not assess whether platelet counts returned to normal levels after treatment. In this case, the patient experienced a transient decrease in platelet count following iptacopan administration, which was attributed to the drug. On the 12th day of iptacopan treatment, the platelet count was near normal, but it returned to normal levels by the 14th day of iptacopan therapy. No further serious adverse events were reported during this period.

The use of iptacopan, a recently approved proximal complement factor B inhibitor for AIHA, has not been previously documented. In this case, during a 15 days treatment period, the patient exhibited significant improvement in hemolytic symptoms, marked alleviation of fatigue, and normalization of laboratory parameters. Additionally, the patient no longer required blood transfusions. These findings suggest that the combination of iptacopan and glucocorticoids holds clinical promise for the treatment of AIHA. However, the available follow-up data for this case are limited. Further validation is necessary to confirm the efficacy of complement factor B inhibitors in AIHA. Additionally, elucidating the mechanisms underlying their therapeutic effects is critical to expanding treatment options, particularly for patients with refractory disease.



Follow up

Five days after discharge, the patient’s laboratory results were as follows: HGB, 74 g/L; RET%, 8%; TBIL, 42.5 μmol/L; IBIL, 34.8 μmol/L; LDH, 391.2 IU/L; and PLT count within the normal range. Following stabilization, the patient was maintained on low-dose hormone therapy (80 mg daily). However, due to a prolonged history of hormone use, the patient developed complications, including a lung infection and osteoporosis. These were managed with anti-infective therapy and calcium supplementation. One month after discharge, follow-up tests revealed a reticulocyte count of 1.1% and an absolute reticulocyte value of 29 × 109/L. Both TBIL and IBIL levels had normalized, and hemoglobin levels indicated mild anemia. The platelet count remained within the normal range, and the dose of hormone therapy had been reduced.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author contributions

XL: Data curation, Writing – original draft. MZ: Formal Analysis, Writing – review and editing. SM: Formal Analysis, Writing – review and editing. RW: Investigation, Visualization, Writing – review and editing. CZ: Validation, Visualization, Writing – review and editing. CC: Conceptualization, Supervision, Writing – review and editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Acknowledgments

We thank the patient for allowing us to report his case and acknowledged the support of nurses and doctors who had participated in the process of diagnosis and treatment.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that no Generative AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Yue WR, Wu T, Wang XQ. [The treatment strategies of autoimmune hemolytic anemia]. Zhonghua Xue Ye Xue Za Zhi. (2024) 45:615–20. doi: 10.3760/cma.j.cn121090-20231027-00236

2. Barcellini W, Zaninoni A, Giannotta JA, Fattizzo B. New insights in autoimmune hemolytic anemia: from pathogenesis to therapy stage 1. J Clin Med. (2020) 9:3859. doi: 10.3390/jcm9123859

3. Si L, Yali D, Yangyu H, Limeng C, Universe G, Bing H. Clinical application of complement inhibitors in rare diseases. Rare Dis Res. (2022) 1:391–9.

4. Peffault de Latour R, Röth A, Kulasekararaj AG, Han B, Scheinberg P, Maciejewski JP, et al. Oral Iptacopan monotherapy in paroxysmal nocturnal hemoglobinuria. N Engl J Med (2024) 390:994–1008. doi: 10.1056/NEJMoa2308695

5. Berentsen S, Barcellini W. Autoimmune hemolytic anemias. N Engl J Med. (2021) 385:1407–19. doi: 10.1056/NEJMra2033982

6. Neave L, Wilson AJ, Lissack M, Scully M. Severe refractory idiopathic warm autoimmune haemolytic anaemia responsive to complement inhibition with eculizumab. BMJ Case Rep. (2018) 11:e226429. doi: 10.1136/bcr-2018-226429

7. Mainolfi N, Ehara T, Karki RG, Anderson K, Mac Sweeney A, Liao SM, et al. Discovery of 4-((2s,4s)-4-ethoxy-1-((5-methoxy-7-Methyl-1h-Indol-4-Yl)Methyl)Piperidin-2-Yl)benzoic acid (Lnp023), a factor B inhibitor specifically designed to be applicable to treating a diverse array of complement mediated diseases. J Med Chem. (2020) 63:5697–722. doi: 10.1021/acs.jmedchem.9b01870

8. Perkovic V, Barratt J, Rovin B, Kashihara N, Maes B, Zhang H, et al. Alternative complement pathway inhibition with iptacopan in Iga nephropathy. N Engl J Med. (2024) 392:531–43. doi: 10.1056/NEJMoa2410316

9. Röth A, Bommer M, Hüttmann A, Herich-Terhürne D, Kuklik N, Rekowski J, et al. Eculizumab in cold agglutinin disease (decade): an open-label, prospective, bicentric, nonrandomized phase 2 trial. Blood Adv. (2018) 2:2543–9. doi: 10.1182/bloodadvances.2018024190

10. Xu B, Kang B, Chen J, Li S, Zhou J. Factor B inhibitor iptacopan for the treatment of paroxysmal nocturnal hemoglobinuria. Blood Rev. (2024) 66:101210. doi: 10.1016/j.blre.2024.101210

11. Risitano AM, Röth A, Soret J, Frieri C, de Fontbrune FS, Marano L, 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 Haematol. (2021) 8:e344–54. doi: 10.1016/s2352-3026(21)00028-4

12. Peffault de Latour R, Roeth A, Kulasekararaj A, Scheinberg P, Ueda Y, de Castro CM, et al. Oral Monotherapy with Iptacopan, a Proximal Complement Inhibitor of Factor B, Has Superior Efficacy to Intravenous Terminal Complement Inhibition with Standard of Care Eculizumab or Ravulizumab and Favorable Safety in Patients with Paroxysmal Nocturnal Hemoglobinuria and Residual Anemia: Results from the Randomized, Active-Comparator-Controlled, Open-Label, Multicenter, Phase Iii Apply-Pnh Study. Washington, DC: American Society of Hematology (2022).


Copyright
 © 2025 Li, Zhou, Ma, Wang, Zhao and Chen. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fmed-12-1551042-g001.jpg
>

HGB (g/L)

NN
o

TBIL. IBIL (umol/L)

WBC. NEU# (10%/L)

N
o

-
(0]

RN
o

(&)

100

80

(®))
o

N
o

200

150

100

50

20.86 @ \WBC
Iptacopan combination
355 357
| | | | | | | | | | | |
" 1 2 3 4 5 6 7 8 10 11 13 15
the day of presentation and hospitalization
-1 200
-©®- HGB 4 PLT -1 180
7 4160
125 e 140
-1120
-1100
47 - 80
=160
66 =
48 47 45 47 140
|ptacopan combination -1 20
| | | | | | 1 ] | | | | | 0
" 1 2 3 4 5 6 7 8 10 11 13 15
the day of presentation and hospitalization
183
-~ TBIL
162
- |IBIL
496 932
60
56 35.6 34.5 36.4
Iptacopan combination
24 .2 23.5 245
| | | | | | | | ]
1' 1 4 5 6 8 10 13 15

the day of presentation and hospitalization





OPS/images/fmed-12-1551042-g002.jpg
20

1500

1000

LDH (IU/L

500

450

9 RET% -8 RET# 410 410
-1400
-1 350
280 =4300 -
M
-{250 3
11.42 13.51 g
-1200
160 dis0—
4.76 4100
3.18
-1 50
30 30
1 | i I 1 1 | ¥ 0
1' 2 6 8 10 11 13 15
the day of presentation and hospitalization
-~ | DH
1295
1003
764
634
501 489
| 1 | | | 1
1' 1 6 10 13 19

the day of presentation and hospitalization





OPS/images/cross.jpg
©

|





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The treatment of autoimmune hemolytic anemia with complement inhibitor iptacopan: a case report



		Introduction



		Case presentation



		Discussion



		Follow up



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Medicine

The treatment of autoimmune
hemolytic anemia with
complement inhibitor

iptacopan: a case report












OPS/images/logo.jpg
¥ frontiers | Frontiers in Medicine







