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Abstract 

Autoimmune haemolytic anaemia (AIHA) is a rare and heterogeneous haematological disorder. 

The diagnostic criteria of AIHA have been debatable and not clearly defined.  We performed a 

systematic review to evaluate the various definitions of AIHA.  The spectrum of clinical features 

is well established and does not need to be reviewed. However, the treatment as well as the 

outcome of AIHA has many controversies and will be reviewed in this article. The general 

terminology, ‘autoimmune haemolytic anaemia’ supplemented by the Medical search term 

(MeSH) for selected articles were gathered from PUBMED and COCHCRANE databases. Of the 

2812 articles from these databases and 1837 articles from CLINICAL KEY from the years 2010 

to 2020, in English full texts only, 57 articles fulfilled the inclusion and exclusion criteria.  The 

definition of haemolytic anaemia was almost homogenous in 48 (84.2%) articles with minor 

variations in the description. AIHA is characterized by increased destruction of red blood cells 

(RBC) due to an immune-mediated process. Specific definitions of AIHA was not consistently 

described.  A positive direct anti-globulin test (DAT) with laboratory evidence of haemolysis were 

the key diagnostic criteria described in 45 of the articles (75%).  Clinical features of AIHA were 

almost similar across all articles viz. anaemic symptoms and complication of haemolysis.  

Corticosteroid remains the mainstay of treatment followed by anti-CD20 monoclonal antibody 

(rituximab), immunosuppressant, other biologics and intravenous immunoglobulin (IV Ig) have 

been used in general and specific AIHA. Treatment response criteria were provided in all the 

articles but different parameters were monitored and there was no uniformity.  Complete remission 

(CR) was achieved in 25% - 88% of AIHA patients while 4% - 69% had a partial response (PR) 

to corticosteroid therapy in 11 studies.  CR and PR was achieved in 4%-88% and 75%-86% 

patients respectively in 8 studies using rituximab.  In patients who underwent splenectomy, only 

4%-6% had CR in 3 studies while 1 study reported 75% PR. 

This review revealed both the homogeneity across the studies and areas of inconsistency in 

definitions and data interpretation.  
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     Introduction 

Immune haemolytic anaemia (IHA) is the clinical 

condition in which IgG or IgM antibodies bind to 

RBC surface antigens and initiate RBC 

destruction via the complement system and the 

reticuloendothelial system. This type of anaemia 

is classified into autoimmune, alloimmune or 

drug induced based on the antigenic stimulus 

responsible for the immune response1. 

 

Autoimmune haemolytic anaemia (AIHA) is a 

rare haematological disorder with an estimated 

incidence in adults of 0.8-3 per 105 /year, a 

prevalence of 17:100,000 and a mortality rate of 

11%2.  It is an acquired heterogeneous 

autoimmune disorder characterized by the 

destruction of erythrocytes by antibodies against 

antigen on the red cell3. Various definitions and 

diagnostic criteria were used in previous studies. 

AIHA is categorized into primary and secondary 
4,5,6 and classified into warm (wAIHA) and cold 

(cAIHA) type of antibody, the latter being either 

the rare, paroxysmal cold hemoglobinuria (PCH) 

or cold agglutinin syndrome subtypes7.  AIHA 

patients usually present with anemic symptoms 

which may develop gradually, with physiological 

compensation, but sometimes it may lead to a life 

threatening hemolytic crisis8. A positive DAT 

may present with or without clinical evidence of 

hemolysis 9,10,11.  However, a false-negative DAT 

has been found in small number of AIHA cases 

mostly in vivo. 

We performed a systematic review to assess and 

evaluate the various definitions for AIHA 

described in previous studies including diagnostic 

criteria for AIHA, clinical features and treatment 

response criteria.   

 

Methodology 

 

Full text published articles with English 

translation from the year 2010 to 2020 were 

searched in April 2020 from PUBMED, 

COCHRANE and ELSEVIER.  The heading 

‘autoimmune haemolytic anaemia’ was used and 

supplemented by advanced medical term search 

(MeSH) to narrow the search by subheading and 

other keywords such as ‘classification’, 

‘diagnosis’, ‘epidemiology’ and ‘therapy’. Other 

keywords were also used to expand our search 

result such as ‘chronic lymphocytic leukaemia’ 

and ‘systemic lupus erythematosus’. 

 

All the searched articles were evaluated, and 

those which did not meet with the review scope, 

were eliminated.  Only full-text articles were 

selected for this review.  Non-English text and 

case reports with less than ten subjects were 

discarded (Figure 1). In this systematic review, 

clinical trials, clinical and narrative studies 

together with practical guidelines were included.  

Title, abstract and full text review was done 

independently by the three authors and any 

discrepancies or issues during the selection 

process were discussed. Cross-checking of 

articles was also done to avoid duplication.  All 

selected articles went through a checklist before 

final analysis was made.  Each selected article 

was evaluated, emphasizing any one of the 

information or scope to be highlighted in this 

review (Table 1).  Data was then collected from 

these articles and analysed using Excel 2013 

version. The definition for each criteria, clinical 

features, treatment options and response were 

extracted and summarized as a narrative synthesis 

into a table in the appendix.  The Preferred 

Reporting Items for Systematic Reviews and 

Meta-Analysis Checklist (PRISMA) guidelines 

was used for this review12.  

 

Results 

 

Of a total of 4649 articles that were retrieved, only 

185 could be accessed by abstract title screening 

and full-text articles.  After performing the title-

abstract, full-text and duplicate screening, 85 

articles were included in the eligibility 

assessment of which only 57 articles were taken 

for this review and analysis (Figure 1).   
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General definition of AIHA  

 

AIHA was defined in 48 articles (84.2%) with 

different terminology.  Taxonomy for specific 

type i.e. subtype of AIHA (warm, cold and 

Paroxysmal Cold Haemoglobinuria (PCH) was 

described in 5 articles13-17.  Nine (15.8%) articles 

with unclear definitions were excluded.  In 

general, the definitions of AIHA were 

homogenous across all the articles.  The basic 

fundamental of these definitions was that of 

‘autoimmune-mediated’ which was interpreted 

by the respective authors by a brief description of 

the immunopathogenesis of AIHA (Table 2 and 

3).   

 

Diagnostic Criteria of AIHA 

 

Forty-three (75.4%) studies used general 

diagnostic criteria for AIHA and it was repeatedly 

used in 5 (8.8%) of the studies. Laboratory 

evidence of haemolysis with positive DAT were 

the key diagnostic criteria in 26 (45.6%) articles 6, 

13, 18-19, 21-40 and with additional of ‘exclusion of 

any other diseases’ in another 5 (8.8%) studies14, 

41-44 and 4 (7.0%) studies include sign and 

symptoms of anaemia in the criteria16, 45-47.  Seven 

studies used only positive DAT as its diagnostic 

criteria for AIHA, and 1 article used the same 

principles with or without positive DAT14, 17, 48-52. 

Laboratory haemolysis was defined as low Hb < 

11g/dL, polychromasia, with or without nucleated 

RBCs, presence of microspherocytes, 

reticulocytosis, indirect hyperbilirubinemia and 

elevated serum lactate dehydrogenase (LDH)41 

(Table 4).  

 

Clinical features of AIHA 

 

Clinical features of AIHA were commonly 

attributed to anaemia and this was included as part 

of data analysis in all the articles selected.  

Fatigability was  reported in 14 studies followed 

by dyspnoea on exertion in 12 studies.  The less 

common symptoms were bleeding, coughing, 

weight loss, myalgia, dizziness, fever, weakness, 

tachycardia, abdominal pain, anorexia and back 

pain. Jaundice was the most common sign 

followed by pallor. Other signs include dark urine, 

splenomegaly and acrocyanosis. The least 

common sign is Raynaud phenomenon (Table 5). 

Treatment Options (Table 6) 

Treatment options were varied with corticosteroid 

being the most commonly used medication                                                                                                                                                                                                              

as the first-line treatment. Rituximab was widely 

used in all types of AIHA except in PCH, as 

monotherapy or in combination with other 

immunosuppressants as first or second-line 

treatment.  Splenectomy was commonly 

performed in wAIHA as second or third-line 

treatment modality for refractory or relapsed 

cases. 

 

Definitions of Treatment Outcomes 

 

The recommended criteria for treatment 

outcomes from the consensus group51 was applied 

in all the articles or studies i.e. complete response 

(CR), partial response (PR) and steroid 

responsiveness. CR was defined as ‘Hb > or > 

12.0 g/dL’ in 19 research papers 

(n=13)19,21,25,26,37-39,42,44,48,58,59 and 7 studies with 

‘Hb > 12.0 g/dL’.  Six of the latter studies also 

had other additional criteria.  In another 4 of 6 

studies with ‘Hb > 12.0 g/dL’ was also had 

additional criteria to it. Another definition used 

was normalization of  haemoglobin (n=3) and 2 

out of 3 articles also included ‘without 

immunosuppressive therapy and no 

haemolysis’16,57,60. One study had a unique 

definition which is ‘normal haemoglobin with no 

additional therapy lasting for at least six months 

after splenectomy or an increase of 2 g/dL with 

reduction of haemolytic markers and ‘no need of 

transfusion’40 and two other studies were specific 

for cAIHA14, 24. 

 

Different versions of PR was defined in 17 

research articles. Ten articles used the definition 

of ‘Hb > or > 10.0 g/dL’ with 8 studies with ‘Hb > 

10.0 g/dL’ 19,37,39 and 2 studies with ‘Hb > 10.0 

g/dL’25,48.  Both versions had different additional 
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criteria as well.  Another study used a range of Hb 

between 10.0 g/dL - 12.0 g/dL as the description 

with additional criteria 59. One study used ‘Hb < 

12.0 g/dL’ (n=1) as the definition of treatment 

response with 4 additional criteria. The term 

‘increase of Hb by 2.0 g/dL’ was used in 3 studies 

with different set of additional criteria21,57,44.  This 

unique description was specifically used for 

cAIHA. (Table 7) 

 

CR and PR to specific therapy i.e. steroids, 

rituximab, splenectomy and immunosuppressants 

were evaluated in all the articles.  Eleven studies 

achieved a high percentage of CR with 

corticosteroid followed by rituximab (n=7), 

immunosuppressants (n=4) and splenectomy 

(n=3) (Table 8). 

 

Relapse Definitions. 

 

Most of the articles used different definition for 

relapse. Many had ‘Hb < 10 g/dL’ as their main 

component in defining relapses that occured in 

patients with AIHA13,42,48 or ‘decrease in Hb 

level42,48,61. (Table 9). 

 

Discussion 

 

There was inconsistency in definition of the 

various taxonomy of AIHA, diagnostic criteria 

and treatment outcome. The description of the 

clinical features of AIHA was similar across all 

articles.  Despite advancement in treatment over 

past decade, the old and conventional options 

remain the mainstay treatment in AIHA. The 

variations in the definition of treatment outcome 

of AIHA may have resulted in different choices 

of second line therapies. The disparity in defining 

AIHA had been highlighted by Hill (2019)62, 

however, there was no final consensus. 

In this review, the general definition of AIHA 

with its diagnostic criteria was elaborately 

described across the 43 articles. All authors 

agreed that AIHA is an autoimmune disease that 

affects the red blood cell which ultimately causes 

anaemia. The description for subtypes were 

slightly different from general AIHA.  Addition 

of ‘best reactive at the temperature of 370C’ is 

important to distinguish wAIHA from other types. 

Though paroxysmal cold haemoglobinuria is 

under the category of cAIHA, this subtype has its 

own set of criteria to differentiate it from the other 

cold-type AIHA.  

The laboratory definition stated in the analysis 

was a collection of all laboratory findings related 

to haemolysis to narrow down the data variability.  

All the studies except one by Shanbhag (2015) 

needed to have a positive DAT with additional 

criteria15. Previous literature had emphasized the 

importance of exclusion of other diseases that 

cause anaemia as one of the criteria 4,41-43. Other 

articles described signs and symptoms as one of 

the essential criteria in diagnosing AIHA.   

 

Jaundice, splenomegaly and dark urine attributed 

to haemolysis in AIHA were well described in 

most of the articles. Raynaud phenomenon had 

been observed due to cold exposure in patients 

with cold-type AIHA24, 40.  As for wAIHA, the 

features were similar to that of anaemic 

symptoms in general AIHA. 

In general, treatment options were similar, 

although a few did not specify the treatment 

according to the type of AIHA.  Corticosteroid 

was the first-line treatment in wAIHA.  Folic acid 

and danazol was introduced as a first-line therapy 

by Chaudhary18, 46. Symptomatic therapy i.e. 

‘avoiding cold exposure’ was recommended in 

cold-type AIHA in most of the studies.  The used 

of rituximab and cyclophosphamide, however, 

were still debatable. Newer treatment modalities 

for AIHA had been advocated using targeted 

therapy following the discovery of 

immunopathogenesis factor in AIHA63. 

There was overlap between the second-line and 

third-line therapies for refractory or relapse cases.  

Splenectomy and rituximab were commonly 

given, followed by immunosuppressant, which 

was also used as the third-line treatment for 

wAIHA.  Hill (2016) suggested that 

corticosteroid can be used for PCH if the illness 

persisted for an extended period43.  
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The treatment outcome based on the CR/PR was 

more variable.  However, overall, CR values for 

corticosteroid treatment was mostly above 50% 

and lower than 50% for other options.  

 

Limitations of the study 

 

There were several limitations in this study.  

Firstly, our inability to access a wide range of full-

text articles due to subscription issues, hence we 

could not include them in this review. Secondly, 

we included only articles in English and some of 

the AIHA associated disease text were excluded 

to prevent confusion in analysing the results.  

Thirdly, we limited our  search to only the past ten 

years, therefore, some other significant studies 

prior that could not be included. Fourthly, most of 

the results do not include primary and secondary 

AIHA due to our exclusion criteria. 

 

Conclusion  

Despite inconsistency in the definitions of AIHA, 

the clinical features and treatment options are 

homogenous across all studies.  However, 

standardization and consensus in defining this 

rare conditions is crucial and warrant further 

study. 
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Figure 1. Study selection workflow 
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Table 1. Scope of interest 

Scope/Criteria 

Definition of AIHA 

Clinical Features of AIHA (includes wAIHA, cAIHA, PCH) 

Diagnosis Criteria of AIHA 

Treatment Option of AIHA 

Definition of treatment outcome of AIHA 

Table 2.  General definition 

General Definition of AIHA 
Number of 

Studies (n) 

A rare autoimmune disease characterized by an increased in destruction of RBC, mediated by 

autoantibodies against autologous red blood cells 
21 

additional with or without complement activation 4 

decreased of life-span of RBCs 1 

Autoantibodies produced against red cell antigens causing haemolytic anaemia 8 

additional 
results in premature destruction with inadequate compensation 1 

heterogeneous condition 
1 

Relatively uncommon disorder, with an estimated incidence of 1–3 per 100000 per year 5 

additional 
prevalence of 17 : 100 000 3 

caused antibodies directed to RBC 1 

Decompensated acquired haemolysis caused by host’s immune system acting against its own red 

cell antigens 
5 

additional extra or intra vascular haemolysis 1 

 

Unique Definition 4 

 Uncommon clinical disorder and required advanced, efficient immune-

haematological and transfusion support 

 Most common extra corpuscular haemolytic anaemia 

 Auto-immune disorder leading to destruction of own red blood cells and platelet 

respectively 
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Table 3. Specific definition for subtype AIHA 

Subtypes of AIHA Number of 

Studies (n) 

wAIHA  

3 - Characterized by the autoantibodies directing against patient’s own antigens on red blood 

cells with the best reactive temperature at 37OC and accounts for about 50% to 70% of all 

cases of autoimmune haemolytic anaemia 

cAIHA  1 

- Clonal lympho-proliferative disorder and a distinct clinic-pathologic entity. 

Paroxysmal Cold Hemoglobinuria (PCH) 1 

- Complement medicated intravascular haemolytic anaemia associated with a biphasic 

antibody against the P antigen on red cells. 

 

Table 4. List of diagnostic criteria 

Diagnostic Criteria Number of Studies 

(n) 

Positive DAT * 7 

Presence of haemolysisƗ + Positive DAT 26 

Presence of haemolysis + Positive DAT + Exclusion of any other 

diseases 

5 

Sign & Symptoms of Anaemia + Presence of haemolysis + 

Positive DAT 

4 

Sign & Symptoms of Anaemia + Presence of haemolysis + 

Positive DAT 

1 

*DAT, Direct antiglobulin test.  ƗLaboratory Haemolysis: low Hb < 11g/dL, polychromasia, with 

or without nucleated RBCs, presence of microspherocytes, reticulolysis, indirect 

hyperbilirubinemia and elevated LDH 
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Table 5. Clinical features of AIHA 

Clinical features Number of studies 

Symptoms Fatigue 14 

Weakness 4 

Dizziness 7 

Dyspnoea on exertion 12 

Fever 7 

Bleeding 1 

Coughing 1 

Abdominal pain 3 

Weight loss 1 

Tachycardia 4 

Myalgia 1 

Anorexia 2 

Back pain 2 

Signs 

 

 

 

 

 

 

Pallor 15 

Jaundice 18 

Splenomegaly 8 

Raynaud phenomenon 2 

Dark urine 11 

Acrocyanosis  4 
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Table 6. List of treatment options and number of studies (n) 

 General AIHA n wAIHA n cAIHA n PCH n 

1st 

line 

 

 

 

 

 

 

2nd 

line 

 

 

 

3rd 

line 

Corticosteroid 

Corticosteroid + 

IVIG 

Rituximab 

Corticosteroid + 

Rituximab 

Low dose Rituximab 

 

Rituximab 

Immunosuppressant*  

IVIG 

 

 

 

immunosuppressant  

Corticosteroid + CP 

 

20 

2 
 

3 

4 

 

1 

 

10 

6 

1 

 

 

 

5 

1 

Corticosteroid 

Corticosteroid + 

Rituximab 

Folic acid 

Danazol  

IVIG 

 
Splenectomy 

Rituximab 

Immunosuppressant  

IVIG 

Corticosteroid + 

Rituximab 

 

Immunosuppressant  

Splenectomy 

Danazol 

16 

1 

 

1 

1 

1 

 

17 

13 

12 

5 

1 

 

 

5 

5 

4 

Avoid cold 

exposure 

Rituximab 

Rituximab + 

bendamustine 

CP 

 

 

Rituximab + 

fludarabine 

Rituximab + 

bendamustine 

Bortezomib 

6 

 

6 

1 

 

1 

 

 

2 

 

1 

 

1 

Corticosteroid 2 

*Immunosuppressant = CP, Cyclophosphamide; Cyclosporine A; Mycophenolate Mofetil; Azathioprine; 

6-mercaptopurine. Abbreviations: wAIHA, warm autoimmune haemolytic anemia; cAIHA, cold 

autoimmune haemolytic anemia; IVIG, Intravenous Immunoglobulin; PCH, Paroxysmal Cold 

Haemoglobinuria. 
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Table 7. Treatment outcomes 
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Table 8. Treatment response 

 

 

Abbreviation: CR- complete response; PR- partial response 
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Table 9. Relapse definition 

Definition Relapse n 

 Re-emergence of disease 1 

Hb <10.0 g/dL during maintenance treatment of prednisolone less than 

15mg/day and due to AIHA not from other causes. 

1 

CR or PR at the end of the hospitalization 1 

Decrease in Hb to ＜10 g/dL 1 

Hb <10 g/dL or at least 2.0 g/dL decrease in Hb with or without increase 

serum LDH 

1 

Decrease in Hb while tapering steroid treatment or following 

discontinuation of corticosteroids. 

1 

Decrease in the Hb level or the appearance of haemolytic markers after 

the patient achieved a CR or PR 

1 
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