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Case presentations

Case 1. Robert Davies, a 50-year-old man, presents with tiredness
and lethargy. Examination demonstrates pallor and jaundice.
Investigations reveal anemia that is consistent with warm autoim-
mune hemolytic anemia (AIHA; Figure 1). He has no evidence of
any other autoimmune disease or chronic lymphocytic leukemia
(CLL) and is not taking any medications; these factors suggest
idiopathic AIHA. How should he be treated?*

AIHA is an uncommon but potentially fatal condition. It results
from autoantibodies with specificity against RBC Ags leading to
the premature removal of red cells from the circulation. Anemia
may occur if the rate of red cell removal exceeds the ability of the
BM to produce new red cells. AIHA may be secondary to drugs or
underlying conditions such as CLL, infections, or autoimmune
disorders. This guideline will deal specifically with idiopathic
AIHA, and will not discuss secondary AIHA.

Several of the treatments in this article are not licensed for the
treatment of AIHA and come with little evidence, so clinicians and
patients should be informed of known risks.

A decision was made a priori to limit this review to published data
only. Where there is no published evidence, or only expert opinion, we
suggest referring to the recent Blood “How I treat” article on AIHA.1

Medline, Embase, and the Cochrane Library were searched for
relevant articles, along with reference lists of identified articles.
Search strategies are found in supplemental Data (available on the
Blood Web site; see the Supplemental Materials link at the top of
the online article). Identified articles were then screened for
inclusion. English-language articles were included only if they
provided useful extractable data on adult (� 18 years) patients with
idiopathic AIHA. Secondary AIHA, cold hemagglutinin disease,
and patients with concomitant thrombocytopenia (Evans syn-
drome) were excluded.

Secondary AIHA was defined as AIHA in the presence of other
autoimmune conditions, hematologic malignancies, or drugs known
to cause AIHA, or where the authors of the article described the
anemia as secondary. Conference abstracts were not searched. To
reduce the number of articles, it was decided a priori that if a
randomized controlled trial (RCT) was found, then nonrandomized
controlled studies and case series would be excluded. If no RCT
was found, only nonrandomized controlled studies would be
included. If there were no nonrandomized controlled studies then
case series with � 10 participants would be included; if there were
no case series with � 10 participants then any case series would be

included. Case reports were excluded. This is similar to the method
used in the recent American Society of Hematology (ASH)
Immune Thrombocytopenia Guidelines.2

Articles meeting the inclusion criteria underwent data extrac-
tion and quality assessment using pre-prepared forms (example
found in supplemental data). Searching, data extraction, and quality
assessment were all done in duplicate. The guidelines were given a
Grading of Recommendations Assessment Development and Evalu-
ation (GRADE) recommendation3 (summarized in Table 1).

Search results

The search was last performed on October 18, 2010. The electronic
search generated 7745 results; review of the title and occasionally
the abstract produced 145 articles on the treatment of AIHA. More
detailed review of the abstract provided 45 articles which were
reviewed in full leading to the 27 included articles. One article was
a nonrandomized controlled study; the remainder were case series.
Summaries of the included articles and the quality assessment can
be found in supplemental data.

Symptomatic treatment

The majority of articles described RBC transfusions as symptom-
atic treatment. Appropriate use of red cell transfusion is beyond the
scope of this guideline and will not be discussed here.
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Table 1. Summary of GRADE recommendations for grading levels
of evidence

Grade

1 Evidence strongly suggests

that the benefit of the

procedure outweighs

potential risk or risks of the

procedure outweighs

potential benefits

A Consistent evidence from

systematic reviews or high quality

randomized studies or high

quality observational studies

B Evidence from randomized and

observational studies with

important methodological flaws2 Evidence suggests the benefit

and risk of a procedure is

finely balanced or uncertain

C Evidence from randomized and

observational studies with major

methodological flaws or other

sources of evidence e.g. case

series

Each recommendation in the guideline is given a numerical score which denotes
how likely the patient is to gain benefit from the intervention and a letter which
demonstrates the strength of the evidence.3
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Initial treatment

Before the introduction of corticosteroids in the 1940s, AIHA was
almost exclusively treated with blood transfusion and splenectomy.
Articles describing the response to corticosteroids did not provide
enough detail to differentiate idiopathic from secondary AIHA and
often used drug preparations no longer used.4,5 However, these
articles established corticosteroids as the standard first-line treat-
ment for AIHA. Two subsequent studies describe the response to
corticosteroids in enough detail to extract information.6,7 Allgood et
al followed 43 patients, of whom 32 (74%) responded to corticosteroids
but 25 (78%) of the responders relapsed in the 9 months to 11 years of
follow-up (definitions of response and relapse were unclear in this
study).6 Zupanska et al demonstrated similar results with the majority of
patients initially responding, but only 19 (46%) of 41 continuing to
respond to treatment after 3 weeks.7

Pignon et al added 600-800 mg of danazol to 1 mg/kg predni-
sone for the initial treatment of AIHA and was able to demonstrate
an excellent response (hemoglobin � 12.5 g/dL and prednisone
� 5 mg/d) in 6 of 6 patients after a follow-up of 16-37 months.8

Side effects included cramps, myalgia, and abnormal liver function

tests. It is unclear, as this was an uncontrolled study, whether there
was benefit from the addition of danazol.

For the initial treatment of AIHA, we suggest:

● The use of corticosteroids as a first-line treatment (GRADE
2C) but cannot suggest a specific dosing regimen.

● That danazol could be considered in addition to corticoste-
roids but there is insufficient evidence to provide a recom-
mendation.

Case 2: Despite treatment with corticosteroids there is still evidence of
hemolysis severe enough to cause symptomatic anemia 4 weeks later.
The patient also has side effects of the treatment with proximal
myopathy. What treatments can be used if corticosteroids are ineffec-
tive or producing unacceptable side effects?

Relapsed and refractory disease

There is no good evidence to guide when AIHA should be described as
refractory to treatment. The 2 most commonly described second-line

Figure 1. Results of the initial investigations for Robert Davies.
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treatments are splenectomy and rituximab. These treatments might also
be used if a patient were intolerant of first-line therapies.

Splenectomy

The most commonly described treatment for relapsed or refractory
AIHA is splenectomy. Unfortunately, evidence supporting its use is
limited by heterogeneous study populations, variable outcome
measures, and possible confounding variables. First, studies
evaluating splenectomy frequently included patients who never previ-
ously received corticosteroids and to which the hemolysis might have
been responsive. Second, outcome measures vary between studies
making direct comparisons difficult, but we attempted to class responses
as substantial (defined as no or minimal hemolysis), partial response
(defined as an increase in hemoglobin and reduction in medications) or
no response (defined as no improvement in hemoglobin and no
reduction in medication). Last, although the efficacy of splenectomy
would not be expected to change over time, surgical mortality has
probably declined. A total of 8 studies were included.6,7,9-14 Patients
demonstrating a substantial response varied from 3 (25%) of 12 to 9
(75%) of 12 with an average of 45% (73 of 162). The rate of partial
response was between 1 (4%) of 28 and 10 (71%) of 14 with an average
of 22% (35 of 162). Nonresponders to splenectomy varied between
0 (0%) of 12 and 9 (41%) of 22. From these data, it can be concluded
that some response is achieved in between 59% and 100% of patients,
although whether this response is substantial enough in many patients to
justify the procedure is unclear.

Patients may relapse after a successful splenectomy and the reported
studies have varying lengths of follow-up. Allgood et al reported initial
complete response (CR) in 17 of 28 patients but at 1 year, 6 had
relapsed.6 Grant et al also reported temporary remission in 5 of
12 patients relapsing at between 5 and 24 months.13 It is unclear when
these patients relapsed whether the condition was as severe as before.
Long-term remissions are described with rates of 70%10 and 63%12

reported with a mean follow-up of 40 and 33 months, respectively.
Mortality was reported at between 0 (0%) of 14 and 8 (29%) of

28. However, these studies reported operations performed between
1955 and 2003, during which considerable improvements in surgical
techniques and supportive care occurred. Allgood et al reported proce-
dures carried out between 1955 and 1965 and describe 8 (28.6%) deaths,
but it is unclear how these patients died.6 Of the 21 reported cases in
Cherthow et al, 2 died because of infection.11 Grant et al reported
5 deaths, 1 because of the procedure, 1 because of infection, and
3 because of hemolysis.13 The most recent article is Balague et al which
reports 10 cases between 1993 and 2003, with the 1 reported death
because of the hemolytic anemia.10 The article contains information on
255 laparoscopic splenectomies, with an overall mortality of 0.8%.
Musser et al does not report any deaths in the 14 cases reported. It is
unclear whether the infective deaths are because of the splenectomy or
to concomitant immunosuppressant medications.14

mAbs

Rituximab. Three articles were included which reported 42 relapsed
or corticosteroid-refractory patients.15-17 Rituximab 375 mg/m2 was
given weekly for 4 weeks. Follow-up was variable, but the CR rate
(variably defined as normalization of hemoglobin and no ongoing
treatment for hemolysis) ranged between 3 (29%) of 13 and 6 (55%) of
11 and with an average of 43% (18 of 42). Partial response (PR; defined
as either hemoglobin � 10 g/L with an increase in hemoglobin of
2 g/dL � ongoing hemolysis or need for corticosteroids at � 10 mg/d;
or hemoglobin increase of � 2 g/L and improvement in signs of
hemolysis; or transfusion independence or if previously transfusion

independent an increase in hemoglobin of 2 g/L) was achieved in
21 (50%) of 42 (reported range 33%-77%).

Relapse was reported in all 3 case series. Bussone et al reported 2 of
13 responders relapsing after a mean follow-up of 20.9 months.16 The
other 2 series followed up patients for 2-10317 and 0-6215 months. Some
patients took several months to respond to treatment. Repeated doses of
rituximab were used but it is unclear whether relapsed patients would
benefit from repeat administration.

The safety of rituximab in this setting is described by Bussone
et al16: of the 27 patients receiving rituximab, 2 had infusion
reactions, 1 severe sepsis, and 1 Pneumocystis jiroveci pneumonia.
Two patients died in the 12 months after rituximab, 1 of limb
ischemia and the other of a myocardial infarction. It is harder to
determine true complications of rituximab from Dierickx et al as it
reports deaths in 4 patients who did not respond to rituximab, 1 of
malignancy, and 3 because of infection, and of the 53 responders,
15 either “relapsed, progressed, or died.”15 D’Arena et al does not
report deaths or complications.17

Alemtuzumab. Two patients with AIHA treated by corticoste-
roids and azathioprine received anti-CD52 mAb (alemtuzumab).18

One achieved CR with red cell independence off corticosteroids,
the other a PR (� 50% decrease in transfusions on a small dose of
prednisolone).

Immunomodulatory drugs

Azathioprine. Worlledge et al reported 4 corticosteroid-treated
patients who received azathioprine (100-200 mg/d): demonstrated
anemia was controlled in 1 patient, no effect in 2 patients, and
worsening anemia in 1 patient.19 Zupanska reported 26 patients
receiving either azathioprine or cyclophosphamide and reported
response rates of 4 of 26 excellent (no hemolysis and no relapse in
1 year), 10 of 26 good (compensated hemolysis on low-dose
corticosteroids or immunosuppressive agents) and 12 of 26 fair
(compensated hemolysis on higher doses).7 The dosing in these
patients is unclear, as are the number of patients who received
azathioprine and the number that received cyclophosphamide.

Danazol. In addition to primary treatment, 3 studies reported
on the efficacy of danazol as second-line treatment in patients
whom had been previously treated with corticosteroids.8,20,21 Ahn
et al21 included patients previously reported20 and demonstrated
either a good (hematocrit 30%-40% with � 5 mg of prednisone per
day) or excellent (hematocrit � 40% with � 5 mg of prednisone
per day) response in 10 (83%) of 12 of the patients. This was in
contrast to Pignon et al who reported failure (hemoglobin
� 12.5 g/dL or prednisone � 10 mg/d) in 2 of 3 patients.8

Cyclosporine. Hershko et al reported the administration of
cyclosporine to 2 corticosteroid refractory patients.22 Both normal-
ized their hemoglobin levels but required ongoing corticosteroids.

High-dose cyclophosphamide. The use of high-dose cyclophos-
phamide was studied in 5 patients,23 all of whom were previously
treated with corticosteroids. CR (normal hemoglobin-off transfu-
sions with � 10 mg/d of prednisone) was attained in 4 of 5 patients
with PR (hemoglobin � 10 g/dL and no transfusions) in 1 of 5.

Mycophenolate mofetil. Howard et al and Kotb et al both
demonstrated a response of hemoglobin in 2 of 2 and 3 of 3 patients; the
latter group had received multiple previous treatments.24,25

Vincristine. Two case series describe the use of vincristine-
loaded platelets in AIHA.26,27 All patients had previously been
treated with corticosteroids. Ahn et al described 4 patients of whom
3 of 4 responded (no clear definition, but patients were able to
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reduce or stop their corticosteroids) although they required re-
peated doses.26 Shvidel et al demonstrated responses of hemoglo-
bin � 10 g/dL in 2 of 2 patients.27

Plasma-derived therapies

Intravenous Ig. Three reports examined intravenous Ig (IVIG) in
patients variably pre-treated with corticosteroids.28-30 Two stud-
ies29,30 demonstrated no effect of IVIG in 6 patients, while the
third28 demonstrated a rise in hemoglobin in 1 patient and an
improvement in biochemical indices in another.

Plasma exchange. One small nonrandomized controlled study
investigated the effect of plasma exchange in patients previously
treated with corticosteroids and other treatments.31 In 5 patients
who underwent plasma exchange compared with 4 controls, no
differences in transfusion requirements were observed.

Others

HSCT. The European Group for Blood and Marrow Transplanta-
tion published their registry data on the outcomes of transplanta-
tions for AIHA.32 Seven transplantations were performed. Five
autologous transplantations produced 1 transient response, 2 no
responses, and 2 deaths (1 because of disease and 1 because of the
transplantation). Allogeneic transplantation led to 1 CR (normaliza-
tion of blood counts) and 1 death.

We suggest, for the treatment of relapsed or refractory
AIHA, that:

● Rituximab (375 mg/m2 weekly for 4 weeks) or splenectomy should
be considered over alternate therapies (GRADE 2C). Further-
more, although there are no head-to-head comparisons of ritux-
imab and splenectomy, published evidence supporting the use of
rituximab is more extensive than splenectomy (ungraded recom-
mendation). The choice of second-line therapies should depend
on patients’values and preferences and local circumstances.

There is some evidence for the use of alemtuzumab, cyclosporine,
danazol, high-dose cyclophosphamide, mycophenolate mofetil,

and vincristine-labeled platelets, but the small number of reported
cases and the potential side effects prevent us from making a
recommendation.

We found no evidence to support the use of azathioprine, HSCT,
IVIG, or plasma exchange.

Discussion

Unfortunately, the evidence available for the treatment of AIHA is
sparse and of low methodologic quality, being predominantly small
case series. The recommendations made are therefore all of
GRADE 2C level or expert opinion. We would encourage research-
ers to publish the results of any registry data and ideally perform
randomized controlled trials evaluating different treatments
for AIHA.

Acknowledgments

The authors thank Gail Campbell for her help sourcing some of the
papers.

Authorship

Contribution: M.C. designed the protocol, performed the search,
data extraction, and quality assessment, and wrote the manuscript;
Y.L.T.C. and I.K.G. performed the search, data extraction, and
quality assessment; W.L. and M.A.C. designed the protocol and
wrote the manuscript; and M.A.V. wrote the manuscript.

Conflict-of-interest disclosure: The authors declare no compet-
ing financial interests.

Correspondence: Mark Crowther, Department of Haematology,
Worcestershire Royal Hospital, Charles Hastings Way, Worcester,
WR5 1DD, United Kingdom; e-mail: mark.crowther@nhs.net.

References

1. Lechner K, Jager U. How I treat autoimmune hemo-
lytic anemias in adults. Blood. 2010;116(11):1831-
1838.

2. Neunert C, Lim W, Crowther M, Cohen A, Solberg L,
Crowther M. Clinical guideline update on Immune
thrombocytopenia: an evidence based practice
guideline developed by the American Society of He-
matology. Blood. 2011;117(16):4190-4207.

3. Atkins D, Best D, Briss PA, et al. Grading quality
of evidence and strength of recommendations.
BMJ. 2004;328(7454):1490-1498.

4. Dameshek W, Rosenthal MC, Schwartz LI. The
treatment of aquired haemolytic anaemia with
adrenocorticotrophic hormone. N Engl J Med.
1951;244(4):117-127.

5. Treatment of blood disorders with ACTH and
cortisone. Br Med J. 1955;2(4937):455-457.

6. Allgood JW, Chaplin J. Idiopathic acquired auto-
immune hemolytic anemia. A review of forty-
seven cases treated from 1955 through 1965.
Am J Med. 1967;43(2):254-273.

7. Zupanska B, Sylwestrowicz T, Pawelski S. The re-
sults of prolonged treatment of autoimmune haemo-
lytic anaemia. Haematologia. 1981;14(4):425-433.

8. Pignon J-M, Poirson E, Rochant H. Danazol in
autoimmune haemolytic anaemia. Br J Haematol.
1993;83(2):343-345.

9. Akpek G, McAneny D, Weintraub L. Comparative
response to splenectomy in Coombs-positive auto-

immune hemolytic anemia with or without associated
disease. Am J Hematol. 1999;61(2):98-102.

10. Balague C, Targarona EM, Cerdan G, et al. Long-
term outcome after laparoscopic splenectomy
related to hematologic diagnosis. Surg En-
doscop. 2004;18(8):1283-1287.

11. Chertkow G, Dacie JV. Results of splenectomy in
auto-immune haemolytic anaemia. Br J Haema-
tol. 1956;2(3):237-249.

12. Coon WW. Splenectomy in the treatment of hemo-
lytic anemia. Arch Surg. 1985;120(5):625-628.

13. Grant IR, Parsons SW, Johnstone JMS, Wood JK.
Elective splenectomy in haematological disor-
ders. Ann R Coll Surg Engl. 1988;70(1):29-33.

14. Musser G, Lazar G, Hocking W, Busuttil W. Sple-
nectomy for hematologic disease. The UCLA ex-
perience with 306 patients. Ann Surg. 1984;
200(1):40-45.

15. Dierickx D, Verhoef G, Van HA, et al. Rituximab in
auto-immune haemolytic anaemia and immune
thrombocytopenic purpura: a Belgian retrospec-
tive multicentric study. J Intern Med. 2009;266(5):
484-491.

16. Bussone G, Ribeiro E, Dechartres A, et al. Effi-
cacy and safety of rituximab in adults’ warm anti-
body autoimmune haemolytic anemia: retrospec-
tive analysis of 27 cases. Am J Hematol. 2009;
84(3):153-157.

17. D’Arena G, Califano C, Annunziata M, et al.

Rituximab for warm-type idiopathic autoimmune
hemolytic anemia: a retrospective study of 11
adult patients. Eur J Haematol. 2007;79(1):53-58.

18. Willis F, Marsh JCW, Bevan DH, et al. The effect
of treatment with Campath-1H in patients with
autoimmune cytopenias. Br J Haematol. 2001;
114(4):891-898.

19. Worlledge SM, Brain MC, Cooper AC, Hobbs JR,
Dacie JV. Immmunosuppressive drugs in the
treatment of autoimmune haemolytic anaemia.
Proc R Soc Med. 1968;61(12):1312-1315.

20. Ahn YS, Harrington WJ, Mylvaganam R. Danazol
therapy for autoimmune hemolytic anemia. Ann
Intern Med. 1985;102(3):298-301.

21. Ahn YS. Efficacy of danazol in hematologic disor-
ders. Acta Haematol. 1990;84(3):122-129.

22. Hershko C, Sonnenblick M, Ashkenazi J. Control
of corticosteroid-resistant autoimmune haemo-
lytic anaemia by cyclosporine. Br J Haematol.
1990;76(3):436-437.

23. Moyo VM, Smith D, Brodsky I, Crilley P, Jones RJ,
Brodsky RA. High-dose cyclophosphamide for
retractory autoimmnune hemolytic anemia.
Blood. 2002;100(2):704-706.

24. Howard J, Hoffbrand AV, Prentice HG, Mehta A.
Mycophenolate mofetil for the treatment of refrac-
tory auto-immune haemolytic anaemia and auto-
immune thrombocytopenia purpura. Br J Haema-
tol. 2002;117(3):712-715.

FOCUSED REVIEW OF AIHA 4039BLOOD, 13 OCTOBER 2011 � VOLUME 118, NUMBER 15

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/118/15/4036/1342089/zh804111004036.pdf by guest on 08 June 2024



25. Kotb R, Pinganaud C, Trichet C, et al. Efficacy of
mycophenolate mofetil in adult refractory auto-
immune cytopenias: a single center preliminary
study. Eur J Haematol. 2005;75(1):60-64.

26. Ahn YS, Harrington WJ, Byrnes JJ. Treatment of
autoimmune haemolytic anemia with Vinca-loaded
platelets. JAMA. 1983;249(16):2189-2194.

27. Shvidel L, Sigler E, Shtalrid M, Berrebi A.
Vincristine-loaded platelet infusion for treat-
ment of refractory autoimmune hemolytic ane-
mia and chronic immune thrombocytopenia:

rethinking old cures. Am J Hematol. 2006;
81(6):423-425.

28. Mitchell CA, Lim SG, Street AM. High dose intra-
venous gammaglobulin in immune haematologi-
cal disease. Dev Biol Stand. 1987;67(1):267-272.

29. Salama A, Mahn I, Neuzner J. IgG therapy in au-
toimmune haemolytic anaemia of warm type.
Blut. 1984;48(6):391-392.

30. Mueller-Eckhardt C, Salama A, Mahn I. Lack of effi-
cacy of high-dose intravenous immunoglobulin in
autoimmune haemolytic anaemia: a clue to its

mechanism. Scand J Haematol. 1985;34(5):394-
400.

31. Ruivard M, Tournilhac O, Montel S, et al. Plasma
exchanges do not increase red blood cell transfu-
sion efficiency in severe autoimmune hemolytic
anemia: a retrospective case-control study. J Clin
Apher. 2006;21(3):202-206.

32. Passweg JR, Rabusin M, Musso M, et al. Haema-
topoietic stem cell transplantation for refractory
autoimmune cytopenia. Br J Haematol. 2004;
125(6):749-755.

4040 CROWTHER et al BLOOD, 13 OCTOBER 2011 � VOLUME 118, NUMBER 15

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/118/15/4036/1342089/zh804111004036.pdf by guest on 08 June 2024


