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Intravenous immunoglobulin as a rescue therapy for severe
adult autoimmune hemolytic anemia: Results from a
French multicenter observational study

To the Editor:

Adult autoimmune hemolytic anemia (AIHA) is a rare but potentially

life-threatening acquired autoimmune disease in which autoantibodies

directed toward antigens of autologous red blood cells (RBC) mem-

brane lead to their accelerated destruction. Corticosteroids are the

cornerstone first-line therapy for primary warm AIHA (wAIHA) and

rituximab is commonly used off-label as a second-line option in most

countries,1 whereas for patients with cold agglutinin disease (CAD)

who need to be treated, corticosteroids are of little efficacy and treat-

ment with rituximab alone or in combination with bendamustine may

be used depending on patients' age and comorbidities.1 Adult patients

with severe AIHA who are admitted in the intensive care unit (ICU)

have a short-term mortality rate of 13% in ICU and of 30% after

1 year of follow-up.2 In such severe, life-threatening cases of AIHA,

the off-label use of IVIg is often considered1–3 by analogy with

immune thrombocytopenia (ITP) and other autoantibody-mediated

autoimmune diseases. Based on its pathophysiology AIHA can be

seen as a good candidate for the use of IVIg, but there is actually only

little evidence supporting the efficacy of IVIg in this setting, as the

sole large retrospective series focused on this topic was published in

1993.4

We report here the results of an observational multicenter

retrospective (2013–2021) study. The aim of the study was to

assess the immediate efficacy and safety of IVIg used as a “rescue”
therapy for the management of adult AIHA and to identify some

predicting factors of response. Most of the patients were identified

via the CARMEN-FRANCE AIHA registry (NCT02877706), a pro-

spective, multicenter, nationwide registry set up in 2016 for adult

patients with a new diagnosis of AIHA. To be included in the study,

patients had to (1) be ≥18 years old; (2) have a diagnosis of AIHA

defined as hemoglobin level <12 g/dL, with ≥2 features of hemolysis

(i.e., low haptoglobin level and/or elevated lactate dehydrogenase

(LDH) level and/or elevated indirect bilirubin level), and a positive

direct antiglobulin test (DAT) with no other underlying cause of

acquired or hereditary hemolytic anemia; and (3) have received at

least one course of IVIg for the management of AIHA. Patients with

primary or secondary wAIHA, CAD, mixed AIHA, or Evans syndrome

based on consensual criteria1 could be included. Patients with

DAT-negative AIHA were excluded as well as those with Evans syn-

drome who received IVIg specifically for the management of ITP.

Previous treatment lines were defined by every type of treatment

(erythropoietin, corticosteroids, immunosuppressors, etc.) received

for treating AIHA before the first administration of IVIg except for

RBC transfusions which were considered separately. Concomitant

therapies were defined either as ongoing treatments at the time of

IVIg administration or treatments initiated/administered for AIHA

within 14 days after IVIg administration.

The primary endpoint was to assess the overall response rate

(ORR) to IVIg on day 7. Response (R) was defined as an increase of

the Hb level ≥2 g/dL on day 7 ± 1 post-IVIg compared to the baseline

Hb level (i.e., on the day of the first IVIg administration), in the

absence of any transfusion within 7 days after IVIg. A good response

(GR) was defined as a Hb level ≥10 g/dL on day 7 ± 1 post IVIg, with

at least a 2 g increase from baseline and in the absence of any transfu-

sion within 7 days after IVIg. Patients with an Hb increase <2 g/dL

and/or those who were transfused within 7 days after IVIg were con-

sidered as nonresponders (NR). Based on the same response criteria,

the overall response rate (R + GR) was also assessed at day 14 ± 1

when data were available. Patients who received RBC transfusion

between day 7 and day 14 were considered as NR on day 14.

Continuous variables were presented as median (min-max). Categorical

variables were expressed as numbers and percentages (%). The refer-

ence date for day 0 (D0) was defined as the date of the first administra-

tion of the first course of IVIg.

The primary outcome variable was calculated based on the

change in Hb levels between D0 and D7 post-IVIg. For assessing

the variables associated with R achievement (vs. NR) at D7, we con-

ducted logistic regression model. The following variables were

included in the model for univariate analyses: the time elapsed since

between AIHA onset and the first IVIg administration patient age <or

≥60 years, gender, type of autoimmune hemolytic anemia (i.e., cold,

warm, or mixed-AIHA), primary or secondary form of AIHA, severe

form (Hb < 6 g/dL at D0), normal reticulocyte count (<120 � 109/L),

positive DAT for the C3 fraction of complement, identification of an

infectious trigger for AIHA, newly diagnosed versus relapsed AIHA,

concurrent use of corticosteroids or other concomitant treatments,

and the number of transfusions received from D0 and D7. A signifi-

cance threshold of p < 0.05 was applied for all statistical tests.

In total, among the 78 patients who were initially screened,

34 patients from 14 centers fulfilling eligibility criteria whose main

baseline characteristics are described in Table 1 were eventually

included (Figure S1). Patients had received a median of 1 (0–8)
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previous treatment lines prior to IVIg and up to a median of 5 (1–12)

at the end of follow-up (Table 1). In total, 21 patients (62%) were

transfused at least once prior to IVIg administration (median number

of packed-RBC: 2 [1–15]). At time of IVIg administration, 82% of the

patients were on corticosteroids and 41% were on weekly subcutane-

ous recombinant Epo.

Overall, 11 patients (32.4%) responded to IVIg on day 7, including

two with GR and nine with R. Thirteen patients (38.2%) were trans-

fused between D0 and D7 and were therefore considered NR. On day

14 after IVIg first administration, data on the Hb level were available

for 28 patients (82.4%) and the ORR was 57%, including six patients

who achieved a GR and 10 who achieved R. Different patterns of

response (GR, R, and NR) observed after IVIg administration are illus-

trated in Figure S2.

On univariate analysis (Table S1) as well as multivariate analysis

(data not shown), the only factor that was significantly associated with

a higher response rate to IVIg was the early time of IVIg administra-

tion after AIHA onset (ORR 14.571 [1.866–338.736], p = 0.030).

TABLE 1 Baseline characteristics of the patients (n = 34).

Median age and (min-max) 59 years (19–91)

Sex ratio, n (%) N = 18 females (53%)/16 males (47%)

AIHA subtype, n (%) Warm AIHA: n = 23 (68%) including 7 Evans syndrome

Cold AIHA: n = 6 (18%)

Mixed-AIHA: n = 5 (14%)

Number (%) of secondary AIHAs and causes N = 12 (35%) including: lymphoma (n = 3), primary immunodeficiency (n = 3),

infection (n = 2), myeloid neoplasia (n = 2), SLE (n = 1), anti-PD1 (n = 1)

Baseline median Hb level (g/dL) and (min-max)s 6.1 (2.7–8.9)

Median Hb nadir (g/dL) pre-IVIg 4 .4 (1.7–7.6)

Median reticulocytes count (�109/L) and (min-max) 185 (24–675)
N = 10 patients (29%) with a count <120

Main reason(s) raised by the clinician for the use of IVIg AIHA severity (82%)

Transfusion dependency (41%)

Corticosteroid-refractoriness (38%)

Infectious trigger (32%)

IVIg dose, number (%) 2 g/kg: n = 31 (91%)

1 g/kg: n = 3 (9%)

Median number of previous treatment lines for AIHA and

type of treatment, n (%)

1 (0–8)

Corticosteroids N = 30 (88%)

EPO N = 13 (38%)

Rituximab N = 8 (24%)

Immunosuppressor N = 4 (12%)

Plasma exchange N = 0 (0%)

Splenectomy N = 1 (3%)

Eculizumab N = 0 (0%)

Number of patients (%) with previous transfusion of RBCs

and median number of packed RBcs (min-max)

N = 21 (62%)

2 (1–15)

Concomitant therapiesa Corticosteroids: n = 28 (82%)

Recombinant Epo: n = 12 (41%)

Rituximab: n = 10 (29%)

Immunosuppressor/immunomodulator: n = 8 (24%)

Plasma exchange: n = 5 (15%)

Splenectomy: n = 1 (3%)

Eculizumab: n = 1 (3%)

Number of patients who received RBC transfusion within

14 days after IVIg administrationb
Transfusion: n = 14 (41%)

Abbreviations: AIHA, autoimmune hemolytic anemia; Hb, hemoglobin; IVIg, intravenous immunoglobulin; PD1, programmed cell death protein; RBC, red

blood cells; SLE, systemic lupus erythematosus.
aTherapies received from within Days 0 and 14 after IVIg.
bOngoing treatments at time of IVIg administration or treatments initiated/administered for AIHA within 14 days after IVIg.
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Regarding safety, no case of AIHA exacerbation due to IVIg-induced

hemolysis was observed.

One case of thromboembolic event with a good outcome (partial

thrombosis of the splenic artery followed by a thrombosis of the infe-

rior vena cava and pulmonary embolism) occurred 5 days after IVIg

administration in a 60-year-old man.

In the present retrospective series on 34 adult patients with severe

and/or transfusion-dependent AIHA treated with IVIg, the ORR was

32.4% on Day 7. The safety of IVIg was good as only one potentially

related thromboembolic event was observed, in a patient with recent

COVID-19 and active hemolysis. To the best of our knowledge, this is

the largest study focused on this topic since 1993.4 Among responders,

different patterns of response to IVIg were observed including an imme-

diate and clear increase in the Hb level suggesting an FcR-blockade like

mechanism in few of them. The only parameter associated with a better

response to IVIg was the early administration of IVIg in newly diagnosed

AIHA. In the previous pilot study on 37 patients (including 32 adults and

five children) reported in 1993, the ORR (i.e., increase of Hb level of at

least 2 g/dL within 10 days) to IVIg was 39.7%.4 However, the authors

did not specify whether some patients had been transfused during this

period of time4 and interestingly higher doses of IVIg (5–7 g/kg) were

not associated with a higher efficacy. Furthermore, two other small

observational studies with respectively five and 17 patients with AIHA

did not find any evidence for IVIg efficacy, with an unchanged survival

rate of 51Cr-labeled autologous RBC in 4/5 patients studied.5,6 Our

study has some limitations: first, due to its retrospective and uncon-

trolled design, some data could have been missed, and memorization bias

could not be excluded for the few patients recruited outside the CAR-

MEN registry. Moreover, since most of the patients included had severe

AIHAs with a relatively high (14%) rate of mixed AIHAs which are known

to be more severe,1 and were receiving concomitant therapies, efficacy

of IVIg was difficult to assess in some patients and the results cannot be

extrapolated to every type of AIHA. Lastly, the relative low number of

patients included may have reduced the chance to identify some param-

eters that could be associated with a higher response rate and in particu-

lar the DAT pattern and the type of AIHA (i.e., warm, mixed or cold).

In conclusion, based on this retrospective observational study, we

confirm that in addition to standard of care, the off-label use of IVIg

may be helpful in one third of adults managed for severe AIHA. In the

absence of any clear predicting factor of response, and taking into

account the cost and the recurrent problems of IVIg shortage, the use

of IVIg in this setting should be limited and well weighed.
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SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.
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