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Supplementary appendix 

Defining autoimmune hemolytic anemia: a systematic review of the terminology used 
for diagnosis and treatment. 

 

Figure 1. Medline search strategy 

 

Subject heading: Anemia, Hemolytic, Autoimmune 

Or autoimmune hemolytic anemia.mp. search as Keyword. 

Explode function, all subheadings included.   

Limited to years 2006-2015 

1317 articles identified. 

 

Combined (or) above with additional key works (limited to years 2006-2015): 

Evans syndrome.mp - 177 

Cold agglutinin disease.mp - 159 

Cold hemagglutinin disease.mp - 8 

Paroxysmal cold hemoglobinuria - 23 

1371 articles identified. 
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Paper Diagnostic criteria for AIHA Criteria for DAT negative AIHA 
if included 

(1) HA (lab and clinical evidence including increased 
reticulocyte count, elevated indirect bilirubin, increased 
LDH, decreased haptoglobin and increased transfusion 
requirement) and a positive DAT with non-specific 
antibody elution 

 

(2) Clinical features of hemolysis and serological positivity 
for RBC-directed antibodies and/or complement fractions 

See main criteria. 

(3) HA with positive DAT  HA, a negative DAT, exclusion of 
alternative causes of HA and a 
response to corticosteroids. 

(4) HA (Hb <120 g/L, evidence of hemolysis e.g. low 
haptoglobin), a positive DAT and no other cause of HA 
identified 

 

(5) HA, a positive DAT and the absence of other hereditary or 
acquired cause of hemolysis.   

(recognized that DAT negative 
cases can occur but no definition) 

(6) Marked signs of hemolysis and a positive DAT 
 

(7) Biochemical evidence of HA (raised LDH, reduced 
haptoglobin or spherocytes on the blood film), a positive 
DAT and exclusion of alternative causes of HA (e.g. 
alloimmune, MAHA). Clinically significant hemolysis 
was defined by a drop in hemoglobin of 20 g/L or more. 

 

(8) HA with a positive DAT.  Drug induced HA was 
excluded.   

HA with a negative DAT after 
extensive laboratory workup and 
exclusion of alternative causes for 
HA 

(9) The exclusion of alternative causes of anemia AND all of 
1) Hb less than or equal to 110 g/L, in the absence of any 
cytotoxic treatment in the last month 2) one or more signs 
of laboratory hemolysis (increased unconjugated bilirubin, 
raised LDH, reduced haptoglobin 3) either reticulocytosis 
or positive DAT.   

Included in main criteria (point 3) 

(10) HA (Hb <120 g/L, corrected reticulocytes >2%, LDH 
>220 U/l, and total bilirubin >1.5 mg/dl with the majority 
in the unconjugated form) and a positive DAT (all cases in 
the study had a positive DAT).  

 

(11) HA (Hb less than or equal to 110 g/L with features of 
hemolysis [low haptoglobin and/or elevated LDH and/or 
elevated bilirubin]), a positive DAT and absence of any 
other hereditary or acquired HA 

 

(12) All of: clinical and lab evidence of HA (increased LDH & 
bilirubin, decreased Hb & haptoglobin and increased 
transfusion requirements), positive DAT, positive IAT 
(with broad reactivity to RBC in the serum and eluate) and 
exclusion of other causes of hemolysis. 

 

(13) All of: HA (Hb less than or equal to 100 g/L, one or more 
lab signs of hemolysis [increased bilirubin, elevated LDH, 
reticulocytosis]), positive DAT and absence of 
chemotherapy in the preceding month. 

 

(14) HA, a positive DAT and the absence of an alternative 
cause of hereditary or acquired hemolysis 

 

(15) All of: HA (decreased hemoglobin, reticulocytosis, 
elevated LDH and increased indirect bilirubin), positive 
DAT, no cause of blood loss. 

 

Table 1.  Criteria for the diagnosis of AIHA 
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(16) Positive DAT and non-ABO autoantibodies detected by 
the indirect antiglobulin test 

 

(17) Positive DAT and symptomatic anemia. 
 

(18) HA (symptomatic ) associated with a positive DAT  
 

(19) HA (Hb <100 g/L at time of initial diagnosis and evidence 
of red cell breakdown [elevated bilirubin and/or LDH]) 
and positive DAT 

 

(20) HA (Hb <120 g/L, corrected reticulocyte count >2%, LDH 
>220 U/L and total bilirubin >1.5 mg/dL with the majority 
of bilirubin unconjugated]) and positive DAT. 

 

(21) HA (elevated LDH and unconjugated bilirubin, increased 
reticulocytes, decreased hemoglobin), positive DAT and 
exclusion of other causes of hemolysis e.g. TTP and 
medication induced hemolysis. 

 

(22) HA (in vivo hemolysis [low Hb, high reticulocyte %, high 
indirect bilirubin, high LDH, low haptoglobin, and/or 
erythropoiesis in bone marrow]), and exclusion of other 
anemic icteric diseases without hemolysis (e.g. 
megaloblastic anemia, MDS, erythroid leukemia, CDA, 
hepatobiliary disease or constitutional jaundice).  
Diagnosis of AIHA "by means" of the DAT, steroid-
reactivity and exclusion of alloimmune and drug induced 
hemolytic anemia. 

(Study compared DAT negative 
and DAT positive AIHA cases, but 
it is unclear how this clinical 
definition was applied, since some 
patients were both DAT negative 
and steroid unresponsive)   

(23) The diagnosis of AIHA required the presence of all the 
following criteria, provided no other identified cause of 
anemia: (i) Hb levels lower than or equal to 110 g/L in the 
absence of any cytotoxic treatment in the preceding 
month; (ii) one or more laboratory signs of hemolysis 
(increased bilirubin, elevated lactic dehydrogenase, and 
reduced haptoglobin); and (iii) positive direct antiglobulin 
test (DAT) and/or reticulocytosis. Moreover, it was 
required that bone marrow specimens were evaluated in all 
DAT negative cases, in order to rule out aplastic anemia 
and/or anemia related to CLL progression. 

See main criteria.  Increased 
reticulocyte count can replace 
positive DAT but bone marrow 
required to help with exclusion of 
alternatives. 

(24) Serological evidence of a red blood cell autoantibody and 
laboratory and/or clinical evidence of hemolysis 

See main criteria 

(25) HA (anemia, high LDH and indirect bilirubin, and 
reticulocytosis) and a positive DAT 

 

(26) Symptomatic anemia with a positive DAT 
 

(27) HA, positive DAT, exclusion of other causes of  HA  (DAT negative AIHA can also be 
made but truly a diagnosis of 
exclusion) 

(28) Evidence of hemolysis, Hb less than or equal to 100 g/L 
and a positive DAT 

 

(29) HA (low haptoglobin, increased LDH, increased bilirubin 
and reticulocytes) and a positive polyspecific DAT 

 

(30) HA (Hb <110 g/L and at least one of: reticulocytes 
>120x109/L, haptoglobin <10 mg/dL, total bilirubin >1 
mg/dL).  A positive DAT and exclusion if a hereditary 
hemolytic anemia and maternal alloimmunisation (if <6 
months old). 

 

(31) HA (Hb <100 g/L, low haptoglobin <0.3 g/l, raised 
reticulocyte count >100 x 109/L), positive DAT and the 
absence of obvious bleeding. 

 

(32) HA (Hb <100 g/L or hematocrit <30% and 1 or more 
indirect markers of hemolysis [high reticulocytes, low 
haptoglobin, increased LDH or bilirubin] a positive DAT 

DAT negative AIHA could be 
diagnosed if 2 or more indirect 
signs of hemolysis were present  
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for either IgG or C3 and no alternative explanation for 
anemia.  

(33) (AIHA secondary to lupus) Anemia (Hb <130 g/L in men, 
<110 g/L in women) and reticulocytosis (corrected 
reticulocyte count >2.5%).  Exclusion of alternative causes 
of HA 

 

(34) HA (corrected reticulocyte count >2%, elevated indirect 
bilirubin, elevated LDH and low haptoglobin) and positive 
DAT. 

 

(35) HA (normocytic or macrocytic anemia, reticulocytosis, 
low haptoglobin, raised LDH and indirect bilirubin) and a 
positive DAT.  Typical laboratory findings are not all, 
always present, especially in secondary AIHA 

 

(36) Laboratory evidence of hemolysis (increased reticulocyte 
count with increased indirect bilirubin, LDH or absent 
haptoglobin levels) and a positive DAT 

 

(37) A fall in Hb of at least 20 g/L, a rise in indirect bilirubin, a 
positive DAT and/or increased reticulocyte count with no 
other cause of anemia identified. 

See main criteria.  Increased 
reticulocyte count can replace 
positive DAT. 

(38) Hb <100 g/L, one or more marker of hemolysis (increased 
indirect bilirubin and/or LDH, decreased haptoglobin, 
increased absolute reticulocyte count), positive DAT for 
IgG or C3d and no other cause for anemia identified. 

 

(39) HA (anemia and laboratory evidence of hemolysis such as 
elevated reticulocytes, LDH and reduced haptoglobin), a 
positive DAT or a direct detection of anti-erythrocyte 
antibodies. 

See main criteria.  Direct detection 
of RBC antibodies can replace 
positive DAT. 

(40) HA (Hb <100 g/L, at least one marker of hemolysis 
[increased indirect bilirubin and LDH, low haptoglobin]), 
increased reticulocyte count and positive DAT.  
Exclusions - no clinical evidence of bleeding, palpable 
splenomegaly, BM failure or inflammation and no recent 
myelosuppressive chemotherapy. 

 

(41) HA (Hb less than or equal to 110 g/L and features of 
hemolysis [low haptoglobin and/or elevated LDH and/or 
bilirubin]) and a positive DAT 

HA as defined with a negative 
DAT, after exclusion of any other 
cause of acquired or hereditary 
hemolytic anemia.   

(42) HA (clinical features of hemolysis, laboratory evidence of 
hemolysis [3 or more of: Hb <90 g/L, reticulocytes >2%, 
total serum bilirubin >2 mg/dl and LDH >500 IU/ml]) and 
a positive DAT 

 

(43) HA (rising LDH and bilirubin, low haptoglobin) and a 
positive DAT 

 

(44) HA (anemia with evidence of hemolysis e.g. elevated 
reticulocytes, elevated LDH), positive DAT and exclusion 
of alternative causes (e.g. bleeding, congenital hemolysis, 
alloimmune and drug induced hemolysis). 

 

(45) HA (Hb 100 g/L or less with features of hemolysis), a 
positive DAT and no other causes of anemia. 

  

(46)   HA (low Hb, raised reticulocyte %, 
indirect bilirubin and LDH, low 
haptoglobin level and/or high 
erythropoiesis level in bone 
marrow), steroid reactivity, 
measurement of RBC-IgG and 
exclusion of other causes of 
anemia.   
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(47) HA (anemia, clinical and biochemical evidence of 
hemolysis), a positive DAT and exclusion of other causes 
of HA 

(DAT negative AIHA described but 
diagnostic criteria not defined) 

(48) HA (anemia, spherocytes or fragments on blood film and 
raised reticulocytes, erythroid hyperplasia in the bone 
marrow, raised unconjugated bilirubin), a positive DAT 
and exclusion of other causes of hemolysis. 

 

(49) HA (Hb <90 g/L or 30 g/L drop in Hb since last test, 
features of hemolysis), a positive DAT and exclusion of 
other causes of anemia and of hemolytic anemia. 

 

(50) HA (drop in hemoglobin, rise in indirect bilirubin), 
positive DAT and/or increased reticulocyte count, and no 
other cause of anemia identified. 

See main criteria.  Raised 
reticulocyte count can replace 
positive DAT. 

(51) HA (anemia, hyperbilirubinemia, low haptoglobin, and/or 
elevated reticulocytes) and positive DAT or presence of 
cold agglutinins. 

See main criteria.  Presence of cold 
agglutinins can replace positive 
DAT. 

(52) HA (clinically significant anemia, increased LDH, low 
haptoglobin) and a positive DAT 

 

(53) HA (peripheral blood spherocytosis and fragmented cells, 
elevated reticulocyte count, unconjugated 
hyperbilirubinemia), positive DAT and exclusion of other 
causes.   

HA, exclusion of other causes and 
responsive to a steroid trial 

(54) HA (clinical and laboratory evidence of hemolysis 
[increased LDH and bilirubin, decreased Hb and 
haptoglobin or increase in transfusion requirements]), 
positive DAT, positive IAT with broad reactivity to RBC 
in serum and eluate, and exclusion of other causes of 
immune hemolysis. 

 

(55) Hb <100 g/l, positive DAT (to IgG or C3d) in the absence 
of bleeding.  

Hb <100 g/L, at least 2 indicators 
of hemolysis (increased indirect 
bilirubin >17.1 micromol/L, 
absolute reticulocyte count >50 x 
109/L, LDH >618 U/l or low 
haptoglobin <0.3 g/L) and no 
evidence of bleeding. 

(56) Anemia in the presence of antibodies directed against 
RBCs, evidenced by either direct or indirect Coombs tests. 

See main criteria. 

(57) HA (Hemoglobin <120 g/L and one or more laboratory 
signs of hemolysis [reticulocytosis, decreased haptoglobin, 
increased bilirubin, or LDH]) and a positive DAT. 

 

(58) Severe AIHA: Hb <80 g/L and drop in Hb of 30 g/L since 
the last reading, reticulocytosis, positive DAT and 
exclusion of other causes of anemia (e.g. bleeding) and 
hemolysis. 

 

(59) Acquired hemolysis with a positive DAT 
 

(60) Evidence of hemolysis (spherocytes and fragmented cells, 
raised reticulocytes, marrow erythroid hyperplasia and 
raised unconjugated bilirubin), positive DAT and 
exclusion of other causes of hemolysis. 

 

(61) a) Hb <100 g/L, b) at least one marker of hemolysis 
(increased indirect bilirubin without liver disease, 
increased LDH without alternative cause, increased 
absolute reticulocyte count or increased BM hematopoiesis 
without bleeding) and c) direct or indirect evidence of an 
autoimmune mechanism (positive DAT, cold agglutinins 
or at least two markers of hemolysis without evidence of 
bleeding or hypersplenism) 

See main criteria.  Positive DAT 
can be replaced by cold agglutinins 
or 2 vs. 1 marker of hemolysis 
when no bleeding or hypersplenism 
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AIHA, autoimmune hemolytic anemia; BM, bone marrow; DAT, direct antiglobulin test; HA, 
hemolytic anemia; IAT, indirect antiglobulin test; LDH, lactate dehydrogenase; RBCs, red 
blood cells; TTP, thrombotic thrombocytopenic purpura.  
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Paper Diagnostic criteria - CAD 

(62) Primary CAD: chronic hemolysis, polyspecific DAT strongly positive, monospecific DAT 
strongly positive for C3d, CA titer greater or equal to 64 at 4°C (sample at 37-38°C until 
serum removed from clot), no overt malignant disease (clinical assessment, radiology as 
required).  Secondary CAS: CA-mediated syndrome complicating a well-defined clinical 
disease (aggressive lymphoma, specific infections) 

(8) CAD: DAT positive for C3d only with a cold agglutinin of I specificity at a titer of 64 or 
higher 

(63) Cold antibody hemolytic anemia: AIHA with a C3d positive DAT and a cold agglutinin titer 
>1:500  

(64) CAD: chronic hemolysis, positive CA titers and characteristic findings on the DAT.  If DAT 
not available, diagnosis was verified by CA titers and a clinical picture consistent with 
CAD.  In patients without a CA titer, diagnosis was made based on the DAT and clinical 
picture. 

(65) Primary CAD: chronic hemolysis, positive polyspecific DAT, monospecific DAT strongly 
positive for C3d, CA titer of 64 or greater at 4°C.  No overt malignant disease 

(66) Primary CAD: chronic hemolysis, CA titer 64 or greater at 4°C, typical DAT (positive 
polyclonal test, positive monoclonal test with C3d, and negative or weakly positive with 
IgG).  CAD is primary if no malignant disease can be found by clinical or radiological 
assessment 

(67) Primary CAD: chronic hemolysis, a CA titer of 64 or greater at 4°C, typical DAT (positive 
polyspecific DAT, positive monospecific DAT with C3d and negative or weakly positive 
for IgG).  Trial inclusion also required demonstration of a clonal B cell proliferation 
described by a monoclonal Ig band and a bone marrow clonal expansion of lymphocytes of 
the corresponding phenotype demonstrated by immune histochemistry or flow cytometry.  
Secondary CAD (excluded from study) was CAD associated with an apparent or aggressive 
lymphoma 

(68) Primary CAD: chronic hemolysis, CA titer of 64 or more, positive DAT, specific DAT 
positive for C3d and no clinical or radiological signs of lymphoma 

(69) CAS: 1) clinical evidence of acquired hemolytic anemia, 2) positive DAT with C3, 3) 
negative DAT with IgG, 4) a CA with reactivity up to at least 30 degrees Celsius in saline or 
albumin and 5) a CA titer at 4°C of 256 or more except in exceptional cases. 

(70) CAD: chronic hemolysis, a CA titer at 4°C of 64 or higher and a typical DAT (positive 
polyspecific DAT with a monospecific DAT positive to C3d and negative or weakly 
positive for IgG).  Trial inclusion also required demonstration of a clonal B cell proliferation 
described by a monoclonal Ig band and a bone marrow clonal expansion of lymphocytes of 
the corresponding phenotype demonstrated  by immune histochemistry or flow cytometry 

(71) Primary CAD: chronic hemolysis, CA titer at 4°C of 64 or more and typical DAT 
(polyspecific DAT positive, specific DAT positive for C3d), no malignant disease by 
clinical or radiological assessment.  

(72) CAD: chronic hemolysis, CA titer at 4°C or more and typical DAT (polyspecific DAT 
positive, specific DAT strongly positive for C3d) 

(73) CAD: HA (clinical and biochemical signs), a DAT strongly positive to C3d but negative 
with IgG, and a CA titer of 64 or more 

 

 

 

  

HA, hemolytic anemia; CA, cold agglutinin; CAD, cold agglutinin disease; CAS, cold 
agglutinin syndrome; DAT, direct antiglobulin test; Ig, immunoglobulins. 

Table 2.  Criteria for the diagnosis of cold agglutinin disease 
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Paper Diagnostic criteria - warm AIHA 

(3) AIHA (hemolytic anemia with positive DAT) with a DAT positive for IgG +/- C3d 
(review also recognizes the occurrence of warm-IgM mediated AIHA) 

(4) AIHA (HA [Hb <120 g/L, evidence of hemolysis e.g. low haptoglobin], a positive DAT 
and no other cause of HA identified) with DAT positive to IgG only or IgG + C3d.  
Patients were excluded if they had CAD (not defined) or C3d only DAT 

(8) AIHA (HA and a positive DAT) with a DAT positive for IgG only or IgG + C3d 
(11) AIHA (Hb less than or equal to 110 g/L with features of hemolysis [low haptoglobin 

and/or elevated LDH and/or elevated bilirubin] and a positive DAT and absence of any 
other hereditary or acquired HA) with a DAT positive to IgG only or IgG and C3d.  Also 
DAT positive to C3d only if CAS excluded. 

(18) AIHA (symptomatic hemolytic anemia associated with a positive DAT), with the DAT 
positive with anti-IgG alone or a combination of anti-IgG and anti-C3d.  

(19) AIHA (positive DAT, Hb <100 g/L at time of initial diagnosis and evidence of red cell 
breakdown [elevated bilirubin and/or LDH]) with a DAT positive for IgG only or IgG and 
C3d 

(74) Patients with AIHA and 2 out of 3 of 1) DAT positive to IgG +/- IgA or IgM, 2) Eluate 
IAT positive (with warmed washed RBCs at 37-40°C) 3) Serum IAT positive (warmed to 
37-40°C) 

 

 

 

 

  

AIHA, autoimmune hemolytic anemia; CAD, cold agglutinin disease; DAT, direct 
antiglobulin test; HA, hemolytic anemia; IAT, indirect antiglobulin test. 

Table 3.  Criteria for the diagnosis of warm AIHA 
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Paper Diagnostic criteria - paroxysmal cold hemoglobinuria 

None 
 

 

 

 

 

  

Table 4.  Criteria for the diagnosis of paroxysmal cold hemoglobinuria 
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Paper Diagnostic criteria - mixed AIHA 

(3) AIHA (HA with positive DAT), DAT positive for both IgG and C3d; with co-existence of 
both warm autoantibodies and high-titer cold agglutinins 

(8) AIHA (HA with positive DAT), DAT positive for both IgG and C3d; with co-existence of 
both warm autoantibodies and high-titer cold agglutinins 

(74) Evidence for cold AIHA: DAT positive for C3d, agglutinin strongest at 0-10°C and 
reactive at ≥30°C.  Evidence for warm AIHA: 2 out of 3 of 1) DAT positive to IgG +/- 
IgA or IgM, 2) Eluate IAT positive (with warmed washed RBCs at 37-40°C) 3) Serum 
IAT positive (warmed to 37-40°C) 

 

 

 

 

 

  

AIHA, autoimmune hemolytic anemia; DAT, direct antiglobulin test; HA, hemolytic anemia; 
IAT, indirect antiglobulin test.  

Table 5.  Criteria for the diagnosis of mixed AIHA
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Paper Disease severity 
(75)  Severe AIHA: Hb ≤ 60 g/L and not maintained by daily transfusion.  Extremely severe 

AIHA: Hb <30 g/L 
(8) Anemia at onset classified as very severe (Hb ≤60 g/L), severe (Hb 61-80 g/L), moderate 

(Hb 81-100 g/L) or mild (Hb >100 g/L).  
 

 

 

 

 

  

AIHA, autoimmune hemolytic anemia; Hb, hemoglobin 

Table 6.  Criteria for the severity of AIHA 
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Paper Disease phase (e.g. acute/chronic) 

(76) Disease phase was defined by analogy to standard definitions used for ITP.  Hence newly 
diagnosed (within 3 months from diagnosis), persistent (3-12 months from diagnosis) and 
chronic (lasting more than 12 months). 

(48) AIHA considered chronic if the symptoms persisted for more than 6 months. 

 

 

 

 

 

 

  

AIHA, autoimmune hemolytic anemia 

Table 7.  Criteria for the disease phase of AIHA 
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Paper  Diagnostic criteria for "refractory" AIHA 

(77) HA, positive DAT and steroid inefficacy or dependence 

(7) Failure to respond after 4 or more treatment modalities including steroids, rituximab, other 
immune suppression or surgical splenectomy. 

(36) 1) Hb <110 g/L despite receiving at least 2 treatment lines, 2) Hb >110 g/L after at least 3 
treatment lines and treatment dependence to maintain this level of Hb 

 

 

 

 

  

DAT, direct antiglobulin test; HA, hemolytic anemia; Hb, hemoglobin 

Table 8.  Criteria to define “refractory” AIHA 
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Paper Treatment response criteria  
(76) CR (to splenectomy): increased in Hb above 120 g/L in absence of further therapy and/or 

recent transfusion 
(75) Improvement (response to whole blood exchange transfusion): transfusion free, Hb 

increased up to 60 g/L, symptoms resolved, reduced strength or negative DAT.  Stable: 
minimal or no transfusion required, laboratory hemolytic variables normalized, symptoms 
improved but not resolved.  Ineffective: Hb not improved, still requiring daily transfusion. 

(6) CR: recovery of Hb to ≥120 g/L without transfusion and disappearance of hemolysis signs 
(reticulocyte count <100 x 109/L and normal LDH). A negative DAT is not required.  PR: 
Hb < 120 g/L but with a gain of at least 20 g/L from baseline with or without persistent 
hemolysis signs 

(7) CR: normal Hb and biochemical markers of hemolysis with independence from additional 
treatment.  PR: improvement in markers of hemolysis but requirement for maintenance 
treatment.  

(8) CR: Hb ≥120 g/L and normalization of all hemolytic markers.  PR: Hb ≥100 g/L or at least 
20 g/L increase in Hb and no transfusion requirement. 

(11) CR: Hb ≥120 g/L without recent transfusion and without features of hemolysis (normal 
LDH, haptoglobin, and bilirubin if performed). PR: Hb ≥100 g/L with at least an increase 
of 20 g/L from base line and persistent hemolysis. Patients were considered to have 
achieved a partial remission if they required a daily dose of prednisolone <10mg to 
maintain that response.  NR: if not fulfilling CR or PR.  

(12) CR: resolution of all clinical and laboratory evidence of hemolysis and no detectable 
antibody in serum, eluate or on the RBC surface.  PR: persistence of detectable antibody 
with improvement of laboratory data or a decrease in transfusion requirements.  NR: if not 
fulfilling CR or PR. 

(78) Criteria were for all autoimmune disease.  CR: normalization of clinical signs and 
laboratory tests.  PR: improvement in clinical symptoms or laboratory analysis and/or 
steroid dependence was observed despite the presence of autoantibodies. NR: when 
clinical signs/symptoms and laboratory findings were unchanged or worsened despite 
therapy 

(17) CR: Hb >120 g/L and normalization of hemolytic markers.  PR: Hb ≥100 g/L or at least 20 
g/L increase in Hb in the absence of any treatment 

(18) CR: normalization of Hb without biochemical evidence of hemolysis and without on-
going immunosuppressive therapy.  PR: CR but requiring on going prednisolone 
(<10mg/day), or a compensated stable HA with acceptable Hb without treatment except 
prednisolone at <10mg/day. 

(19) CR: normalization of Hb, bilirubin and/or LDH sustained for at least 6 months. PR: an 
increase in Hb of 20 g/L from baseline or maintenance of Hb above 100 g/L for at least 6 
months post treatment.  

(64) Response was defined as an improvement in clinical symptoms 

(22) Response: improvement in anemia (Hb >100 g/L) and hemolysis after treatment 

(24) Initial response (to splenectomy): rise or maintenance of laboratory values concurrent with 
taper or discontinuation of medical therapy.  CR: no need for additional medical therapy 
(with or without normalization of laboratory values) at ≥2 weeks post-operatively. NR: the 
continued requirement for medical therapy. 

(26) CR: Hb >120 g/L and normalization of all hemolytic markers (reticulocytes, LDH, 
bilirubin, haptoglobin). PR: Hb 100 - 120 g/L or at least 20 g/L increase in Hb and no 
transfusion required.  Sustained response (used to evaluate duration of response): Hb > 
100 g/L in the absence of any treatment. 

(65) CR (primary CAD): Absence of anemia, no signs of hemolysis and disappearance of 
clinical symptoms of CAD.  No monoclonal serum protein and no signs of clonal 
lymphoproliferation as assessed by bone marrow histology, immunohistochemistry and 
flow cytometry.  PR: a stable increase in hemoglobin levels by at least 20 g/L or to the 
normal range.  A reduction of serum IgM levels by at least 50% of the initial level or to 
the normal range.  Improvement of clinical symptoms and transfusion independence.  NR: 

Table 9.  Treatment response criteria 

 



15 
 

any outcome not meeting the criteria for CR or PR. 

(28) CR (in CVID patients): Hb ≥ 120 g/L in the absence of transfusion and without persistent 
features of hemolysis.  Response (R): Hb ≥100 g/L with an increase of at least 20 g/L from 
baseline (can be persistent hemolysis if Hb is stable).  R and CR only if no other 
medication used to treat the AIHA except CVID directed IVIg and/or steroids at a stable 
or decreasing dose. 

(30)  CR: hemoglobin ≥110 g/L and reticulocytes ≤ 120 x 109/L, irrespective of the DAT and 
treatment.  PR: hemoglobin 70 - 110 g/L and/or reticulocytosis >120 x 109/L. NR: 
hemoglobin <70 g/L,  

(66) CR (primary CAD): Absence of anemia, no signs of hemolysis and disappearance of 
clinical symptoms of CAD.  No monoclonal serum protein and no signs of clonal 
lymphoproliferation as assessed by bone marrow histology, immunohistochemistry and 
flow cytometry.  PR: a stable increase in hemoglobin levels by at least 20 g/L or to the 
normal range.  A reduction of serum IgM levels by at least 50% of the initial level or to 
the normal range.  Improvement of clinical symptoms and transfusion independence.  NR: 
any outcome not meeting the criteria for CR or PR. 

(31) CR: Hb >120 g/L without transfusion.  Normalization of LDH and reticulocyte count.  PR: 
Hb rise of at least 20 g/L but with final Hb <120 g/L, along with improved 
LDH/reticulocyte count and reduced transfusion requirement. 

(67) CR (primary CAD): Absence of anemia, no signs of hemolysis and disappearance of 
clinical symptoms of CAD.  No monoclonal serum protein and no signs of clonal 
lymphoproliferation as assessed by bone marrow histology, immunohistochemistry and 
flow cytometry.  PR: a stable increase in hemoglobin levels by at least 20 g/L or to the 
normal range.  A reduction of serum IgM levels by at least 50% of the initial level or to 
the normal range.  Improvement of clinical symptoms and transfusion independence.  NR: 
any outcome not meeting the criteria for CR or PR. 

(34) Response: Hb reached 100 g/L in the absence of hemolysis (normal corrected reticulocyte 
count, LDH and haptoglobin) 

(36) CR: non-transfused Hb >120 g/L and Hb increase of at least 20 g/L above pre-treatment 
Hb with discontinuation of concomitant immunosuppressive therapies. PR: non-transfused 
Hb >100 g/L and Hb increase of at least 20 g/L above pre-treatment Hb. Maintained 
response: response maintained for greater than 6 months after the beginning of treatment 
with discontinuation of concomitant therapy 

(79) Remission: Hb greater than 100 g/L, without evidence of hemolysis for more than 3 
months and while receiving less than 10 mg prednisolone/day 

(80) CR: normal hemoglobin without immunosuppressive therapy and no hemolysis.  PR: 
transfusion independence in a previously dependent patient and/or a 20 g/L increase in Hb.  
NR: no CR or PR. 

(41) CR: Hb of 120 g/L or more in the absence of transfusion without features of hemolysis 
(normal bilirubin and LDH +/- normal haptoglobin if performed).  PR: Hb of at least 100 
g/L with an increase of at least 20 g/L from baseline and persistent hemolysis 

(43) Response: Hb >120 g/L or increase in Hb of >20 g/L 
(45) CR: Hb greater than 110 g/L in women or 120 g/L in men without hemolysis (i.e. normal 

haptoglobin and LDH) off treatment.  PR: Hb greater than 100 g/L with at least a 20 g/L 
increase from the pre-treatment level (with no transfusion in the last 2 weeks) with 
persistent hemolysis (i.e. low haptoglobin and/or high LDH) off treatment or on a stable 
dose of prednisolone of 10 mg/day or less 

(48) Response (to steroids): stable or rising Hb with fall in reticulocyte count within 14 days of 
starting steroids. 

(49) CR: Hb increased to above 110 g/L.  PR: Hb between 90 and 110 g/L.  NR if no CR or 
PR. 

(81) CR: sustained increase of Hb >110 g/L and reticulocytes <120 x109/L during 4 
consecutive weeks. PR: sustained hemoglobin of 70 - 110 g/L or Hb >110 and reticulocyte 
count >120 during 4 consecutive weeks. Responses had to be independent of rescue or 
supportive care regimens between measurements. 
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(70) CR (primary CAD): Absence of anemia, no signs of hemolysis and disappearance of 
clinical symptoms of CAD.  No monoclonal serum protein and no signs of clonal 
lymphoproliferation as assessed by bone marrow histology, immunohistochemistry and 
flow cytometry.  PR: a stable increase in hemoglobin levels by at least 20 g/L or to the 
normal range.  A reduction of serum IgM levels by at least 50% of the initial level or to 
the normal range.  Improvement of clinical symptoms and transfusion independence.  NR: 
any outcome not meeting the criteria for CR or PR. 

(71) CR (primary CAD): Absence of anemia, no signs of hemolysis and disappearance of 
clinical symptoms of CAD.  No monoclonal serum protein and no signs of clonal 
lymphoproliferation as assessed by bone marrow histology, immunohistochemistry and 
flow cytometry.  PR: a stable increase in hemoglobin levels by at least 20 g/L or to the 
normal range.  A reduction of serum IgM levels by at least 50% of the initial level or to 
the normal range.  Improvement of clinical symptoms and transfusion independence.  NR: 
any outcome not meeting the criteria for CR or PR. 

(82) CR: Hb (blood routine test) was normal. PR: Hb was more than 80 g/L but below normal. 

(52) Recovery: a non-transfusional increase in Hb of > 20 g/L, accompanied by a decrease in 
LDH, with or without resolution of the positive DAT. 

(53) Response: transfusion independence with Hb >20 g/L above baseline and absolute value 
more than 80 g/L. 

(83) CR: stable Hb levels >120 g ⁄L, transfusion-free and absence of clinical and laboratory 
signs of hemolysis (no jaundice, normalization of LDH, haptoglobin and indirect bilirubin 
serum levels, normal reticulocyte count) irrespective of DAT. PR: rise in Hb levels more 
than 20 g ⁄ L, transfusion-free either without or reduced transfusion requirement, and 
improvement of clinical and laboratory signs of hemolysis. 

(54) CR: normalization of all clinical and laboratory signs of hemolysis and no detectable 
antibody in serum, eluate or on the red cell surface. PR: presence of autoantibody with 
improvement of laboratory data or decrease in transfusion requirements. 

(84) CR: normalization of hemoglobin, transfusion free and absence of clinical and laboratory 
signs of hemolysis.  PR: rise in Hb ≥20 g/L, transfusion free either without or reduced 
transfusion requirement, and improvement of clinical and laboratory signs of hemolysis. 

(58) CR: Hb increased above 110 g/L. PR: - Hb increased to 80 - 110 g/L. In patients with Hb 
over 80 g/L, PR was defined as an increase in Hb was more than 15 g/L. NR: no CR or 
PR. 

(72) CR (primary CAD): Absence of anemia, no signs of hemolysis and disappearance of 
clinical symptoms of CAD.  No monoclonal serum protein and no signs of clonal 
lymphoproliferation as assessed by bone marrow histology, immunohistochemistry and 
flow cytometry.  PR: a stable increase in hemoglobin levels by at least 20 g/L or to the 
normal range.  A reduction of serum IgM levels by at least 50% of the initial level or to 
the normal range.  Improvement of clinical symptoms and transfusion independence.  NR: 
any outcome not meeting the criteria for CR or PR. 

(60) Response: transfusion independence associated with an increased Hb of >20 g/L over 
baseline and an absolute value more than 80 g/L. 

(73) CR (CAD): normalization of Hb, absence of hemolysis (including monoclonal IgM) and 
disappearance of clinical symptoms of CAD. PR: increase in Hb by 10 g/L or more for at 
least 1 month, no need for red cell transfusion, improvement in CAD clinical symptoms 
and if elevated IgM, at least a 50% reduction.  NR was no CR/PR 

 

 

 

  

CAD, cold agglutinin disease; CR, complete response; DAT, direct antiglobulin test; HA, 
hemolytic anemia; Hb, hemoglobin; LDH, lactate dehydrogenase; NR, no response; PR, 
partial response 
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Paper Durability of response 
(4) Relapse: reappearance of hemolytic anemia <100 g/L leading to a therapeutic intervention. 

Assessment: documents number of relapses but duration of response not assessed 

(6) Relapse: reported but not defined.  Assessment: treatment free survival (the interval 
between the initiation of treatment and the next line of therapy)  

(7) Relapse: reported but not defined.  Assessment: response duration not assessed 

(8) Relapse: Hb ≤100 g/L or at least 20 g/L decrease in Hb with or without increased LDH.  
Assessments: time to relapse (median and range), time to next treatment due to relapse or 
lack of response, risk of relapse based on cumulative incidence and adjusted hazard ratios. 

(11) Relapse: reported but not specifically defined.  Remission was defined: complete 
remission if a lasting complete response without treatment.  Partial remission was when 
the patient required a dose of prednisolone <10 mg/day to maintain at least a long term 
response.  Assessment: relapse free survival  

(12) Relapse: reported but not defined.  Assessment: number of relapses but duration of 
response not reported 

(63) Relapse: reported but not defined.  Assessment: duration of response not reported. 

(17) Relapse: reported but not defined.  Assessment: relapse free survival 

(18) Relapse: reported but not defined.  Assessment: relapse free survival 

(19) Relapse: a fall in Hb below 100 g/L and the requirement for new treatment.   Assessment: 
relapse rate (%) with median duration of follow up and median time to next treatment. 

(64) Relapse: not specifically defined.  Assessment: response duration was from time of 
response to start of alternative therapy or censoring of data. Median response duration 
(splenectomy). 

(24) Relapse: the recurrence of disease requiring additional medical therapy after a complete 
response.  Assessment: relapse rate (%) with median time of follow up and median time to 
relapse 

(26) Relapse: reported but not defined.  However sustained response was defined as Hb >100 
g/L in the absence of treatment. Assessment: duration of response and relapse free 
survival. 

(28) Relapse: reported but not defined.  A response was considered durable if it lasted more 
than 12 months.  Assessment: durable response rate (%) with median follow up, relapse 
free survival. 

(30) Relapse: not specifically defined.  Assessment: estimated probability of surviving in 
continuous complete remission (a stable complete remission without specific treatment for 
more than 1 year) at 2 and 5 years after diagnosis (%).  

(31) Relapse: HA (Hb <100 g/L, low haptoglobin <0.3 g/L, raised reticulocyte count >100 x 
109/L), positive DAT and the absence of obvious bleeding.  Assessment: duration of 
response calculated from treatment end to time of relapse by Kaplan-Meier 

(67) Relapse (CAD): a decrease in Hb below 100 g/L or by at least 20 g/L from the highest 
level achieved, and/or recurrence of clinical symptoms.  Assessment: median response 
duration (time from achieving response to relapse or death). 

(34) Relapse: a failure to maintain a response to treatment.  Assessment: number of relapses 
reported but not duration of response.  

(36) Relapse: not defined.  Assessment: median duration of response, Kaplan–Meier estimated 
median and mean of maintained response (response maintained for greater than 6 months 
after the beginning of treatment with discontinuation of concomitant therapy). 

(79) Relapse: a fall in Hb to less than 100 g/L.  Assessment: median duration of remission, 
incidence of relapse (episodes/person/year). 

(80) Relapse: loss of CR or PR in patients achieving CR or PR respectively.  Assessment: 
progression free survival measured by Kaplan-Meier method.  

Table 10 Assessment of response duration 
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(41) Relapse: reported but not defined.  Assessment: number of relapses with range of follow 
up (splenectomy), number of relapses with mean follow up (rituximab). 

(43) Relapse: DAT positive and evidence of hemolytic anemia (rising LDH and bilirubin, low 
haptoglobin).  Assessment: duration of response was the time until additional treatment 
was required for AIHA.  Median response duration (months) was estimated using Kaplan-
Meier product-limit method. 

(45) Relapse: reported but not defined.  Assessment: number of responding patients who 
relapsed. 

(48) Relapse (after a response to steroids): a fall in Hb on tapering steroids or within four 
weeks of stopping steroids.  Assessment: number of responding patients who relapsed. 

(49) Relapse: reported but not defined.  Assessment: number of relapses, median time to first 
relapse, recurrence rate per 100 person-years. 

(81) Relapse: reported but not defined.  Assessment: duration of response (to relapse or time of 
last review) 

(52) Relapse: reported but not defined.  Assessment: occurrence of relapse and duration of 
response (months) 

(53) Relapse: reported but not defined.  Assessment: number of relapses, median duration of 
response in relapsing patients. 

(83) Relapse: reported but not defined.  Assessment: mean time of follow up since treatment 
(since all patients remained in remission) 

(58) Relapse: reported but not defined.  Assessment: number of relapses.  Recurrence rate per 
100 person years. Expected recurrence free proportion (%) at a median follow up of 180 
months. 

(60) Relapse: reported but not defined.  Assessment: number of relapses and median time to 
relapse. 

(73) Relapse: when the criteria for the maximal obtained response was no longer fulfilled. 
Assessment: median duration of response. 

 

 

 

 

  

CAD, cold agglutinin disease; CR, complete response; DAT, direct antiglobulin test; HA, 
hemolytic anemia; Hb, hemoglobin; LDH, lactate dehydrogenase; PR, partial response 
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Paper Primary vs. secondary AIHA 
(76) Primary (warm): AIHA with the exclusion of underlying autoimmune diseases, primary 

immunodeficiency, infection, drug intake or lymphoproliferative disorder.  

(62) Primary CAD: a clonal lymphoproliferative disorder but with no overt malignant disease.  
Secondary CAS: a secondary cold agglutinin mediated syndrome complicating a well-
defined clinical disease (aggressive lymphoma, specific infections). 

(2) Warm AIHA may be secondary to diverse causes including malignancy, autoimmune 
disease, infection, immunodeficiency and medication. 

(3) It can be primary or secondary to lymphoproliferative syndromes, infections, 
immunodeficiency and tumors 

(4) warm AIHA may be primary (idiopathic) or secondary to various conditions such as 
lymphoproliferative diseases, autoimmune disorders (mainly systemic lupus 
erythematosus),primary immunodeficiencies, chronic viral infections, solid tumors or 
drugs. 

(75) Primary (idiopathic): no secondary cause identified. Secondary: to various origins both 
hereditary and acquired (lists most common associations). 

(5) Primary: no underlying or associated disease. Secondary: cases with an underlying or 
associated disease (particularly lymphoproliferative disorders, autoimmune, infection or 
tumor) 

(77) AIHA was primary (idiopathic) or secondary when patients had a suspected secondary 
cause to their disorder (mostly lymphoproliferative disorders, autoimmune disorders and 
infections 

(8) Primary: AIHA in the absence of underlying lymphoproliferative syndrome, infection, 
autoimmune disease, neoplastic disease or drug induced AIHA 

(11) AIHA is subdivided into primary (idiopathic) or secondary depending on the presence or 
not of an associated and potentially causative disorder. 

(14) Primary (idiopathic) or secondary when associated with an underlying disease. 

(17) Primary: AIHA in the absence of lymphoproliferative, infectious or neoplastic disease 

(18) Warm AIHA can be primary or secondary to another disease (e.g. CLL, SLE or ulcerative 
colitis). 

(19) Warm AIHA can be primary or secondary to lymphoproliferative disorders, infections, 
immunodeficiency and primary autoimmune disorders. 

(64) AIHA may be primary (idiopathic) or secondary to an underlying condition such as 
infection, malignancy or immune disease. 

(26) Primary: absence of underlying lymphoproliferative, infectious or neoplastic disease. 

(65) Primary (CAD): a clonal lymphoproliferative disease but without overt malignant disease.  
Secondary CAS: cold antibody mediated HA complicating an overt and well defined 
malignant disease different from LPL and MZL 

(27) Primary (idiopathic): the absence of an underlying disease or condition promoting immune 
dysregulation.  Secondary: the presence of an underlying disease or condition promoting 
underlying immune dysregulation. 

(29) Primary (idiopathic): if no known or suspected autoimmune disease, lymphoproliferative 
or other neoplastic diseases, infections or immune deficiency syndrome.  Patients were 
observed for 6 months to exclude primary malignancy. 

(30) Secondary causes listed and discussed. 

(66) Primary (CAD): if no malignant disease can be found by clinical or radiological 
assessment.  Secondary (CAD): occurrence as a complication to aggressive or overt 
extramedullary lymphoma or other cancers.  Secondary CAD distinguished from cold 
antibody AIHA secondary to Mycoplasma or viral infections. 

Table 11 Definitions of primary and secondary AIHA 

 



20 
 

(67) Primary CAD: evidence of a clonal B-cell lymphoproliferative disorder but no apparent or 
aggressive lymphoma.  Secondary (CAD): CAD associated with an apparent or aggressive 
lymphoma 

(35) Secondary causes listed 

(36) AIHA can be idiopathic or have a suspected secondary cause (causes listed) 

(79) Primary (idiopathic): AIHA without associated diseases 

(39) AIHA is either idiopathic or secondary to malignancy, infection, connective tissue disease 
or drug administration. 

(42) AIHA was "primary" or secondary to some underlying diseases (listed). 

(68) Primary (CAD): no malignancy by clinical or radiological assessment (but an underlying 
clonal B-cell disorder is usually detected). Secondary (CAD): associated with malignant 
disease. 

(47) Primary (idiopathic): no apparent association with an underlying disease.  Secondary: 
associated disease or conditions are listed. Primary (CAS): Idiopathic (most exhibit 
evidence of monoclonal B-lymphoproliferation).  Secondary CAS: associated with 
infection or clinically evident malignant B-cell LPD. 

(48) Primary (idiopathic): no underlying pathology could be detected. Secondary: not 
specifically defined.  Children in series with tuberculosis and chronic liver disease were 
ladled secondary. 

(69) Primary (idiopathic): no association with underlying disease.  Secondary:  associated with 
an additional disorder.  Notes that some disorders are more frequently associated with 
AIHA than by chance alone.  In other cases, AIHA resolves with treatment of the 
associated disorder. Others have an immune aberration but whether truly associated is not 
always clear.  CAS may be primary (idiopathic) or secondary to infections and malignant 
disorders. 

(70) Primary (CAD): unrelated to lymphoma or other underlying disorders (except that an 
underlying clonal B-cell disorder can usually be detected).  Secondary (CAD): 
accompanied by malignancy, most often lymphoma. 

(71) Primary (CAD): no malignancy by clinical or radiological assessment (but an underlying 
clonal B-cell disorder).  Secondary (CAD): accompanied by malignancy, most often 
lymphoma. 

(83) Primary: not associated with an underlying disease. Secondary: a close relationship with 
other autoimmune or neoplastic diseases.  

(72) Primary (CAD): not associated with lymphoma or other diseases (but an underlying clonal 
B-cell disorder).  Secondary (CAD): accompanied by malignancy, most often lymphoma. 

(59) Primary: no underlying systemic disease.  Secondary: AIHA occurs against the 
background of a systemic disease such as autoimmune diseases (e.g. SLE), autoimmune 
inflammatory disease (e.g. ulcerative colitis), neoplasms (e.g. lymphoma, leukemia), 
immunodeficiency, infection or drug usage. 

(73) Primary (CAD): lacking any sign of underlying disease.  Secondary (CAD): when 
associated with a B-cell lymphoproliferative disorder. 

 

 

 

 

 

  

AIHA, autoimmune hemolytic anemia; CAD, cold agglutinin disease; CAS, cold agglutinin 
syndrome; CLL, chronic lymphocytic leukemia; LPL, lymphoplasmacytic lymphoma ; MZL, 
marginal zone lymphoma; SLE, systemic lupus erythematosus. 
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