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none of the available drugs are able to stop severe hemolysis im-
mediately [4]. In view of these facts, each newly diagnosed ‘AIHA’ 
may become a challenging experience for the doctor who is re-
sponsible for the patient for several reasons: i) There is no close 
relationship between the laboratory findings and the clinical symp-
toms of the patient. ii) Hypoxic anemia may require urgent trans-
fusion. iii) A deliberate search for an underlying disease often leads 
to the somewhat dissatisfactory ‘idiopathic’ AIHA. Moreover, none 
of the administered drugs – neither corticosteroids that are in rou-
tine use for decades nor newly introduced monoclonal antibodies 
such as rituximab – are always effective, and their beneficial imme-
diate or long-term effects are not safely predictable [5, 6].

The present issue of Transfusion Medicine And Hemo-
therapy is an attempt to summarize and review theories, ideas, 
and medical expert knowledge on AIHA. John Freedman [7] and 
Wilma Barcellini [8] present the history of AIHA and discuss the 
current concepts that contribute to RBC destruction. Barcellini 
reports on the roles of cytokines and cytotoxicity effector cells 
(CD8+ T cells, natural killer cells, and activated macrophages) in 
the AIHA disease process, thereby explaining the great clinical 
heterogeneity of AIHA ranging from a fully compensated (‘un-
eventless’) clinical course to rapidly evolving severe life-threaten-
ing hemolysis. The contributions of Sigbjörn Berentsen [9] and 
Thilo Bartolmäs et al. [10] deal with the role of the complement 
system in the development of AIHA and describe the main media-
tors of complement-driven hemolysis, in particular in cold Au-ab-
associated AIHA. Charles H. Packman [11] gives an overview on 
the clinical manifestations of AIHA while Beate Mayer et al. [12] 
present more than 70 cases with drug-induced hemolysis, 
mainly as a result of diclofenac, piperacillin and cephalosporin 
ingestion. Abdulgabar Salama [13] reviews pitfalls that may ham-
per the diagnose ‘AIHA’ and summarizes his professional experi-
ence with the medical treatment of primary (‘idiopathic’) AIHA 
over a period of 30 years. The latter contribution might provoke 

Clinically the diagnosis of an autoimmune hemolytic anemia 
(AIHA) often starts with a patient with an unclear anemia, while in 
the laboratory the first hint is a blood sample with a positive direct 
antiglobulin test (DAT). Both anemia and positive DAT are non-
specific findings that raise many questions. These include a wide 
range of laboratory characteristics such as immunoglobulin (sub-)
class of the red blood cell (RBC) autoantibodies (Au-ab), presence 
of warm or cold Au-ab, thermal range of cold Au-ab, capability of 
Au-ab to activate complement, specificity of warm or cold Au-ab, 
and masking of additional RBC alloantibodies by Au-ab. More-
over, the clinical findings have to be scrutinized critically: Was 
there a sudden onset or a gradual beginning of hemolytic anemia? 
Is the hemolysis life-threatening? Does the patient suffer from a 
persisting systemic autoimmune or tumor disease, in particular a 
hematological malignancy? Has the patient been transfused within 
a certain time span before the first occurrence of the anemia symp-
toms? Was there a recent infection? Does the patient take drugs, 
newly or regularly? 

If a clinician is confronted with a newly diagnosed AIHA, each 
of these questions has to be answered to distinguish ‘idiopathic 
AIHA’ as a disorder of its own from ‘secondary AIHA’ as a symp-
tom of a detectable underlying disease (e.g. chronic lymphocytic 
leukemia, systemic lupus erythematosus, Mycoplasma pneumoniae 
infection). This classification is important for choosing the appro-
priate medical treatment of AIHA. In idiopathic AIHA that is pre-
sent in about 45% of the AIHA cases [1] immunosuppressive drugs 
(corticosteroids and others) are most frequently applied to cope 
with severe hemolysis [2]. In secondary AIHA the ‘drug of choice’ 
is governed by the underlying disease and may range from ‘wait 
and see’ in self-limiting cases of infection-related AIHA, over im-
munosuppressive drugs in cases with an overt systemic autoim-
mune disorder to chemotherapy in patients with lymphoprolifera-
tive malignancies [2, 3]. Regardless of the clinical background, 
many AIHA patients have to be transfused, at least temporarily, as 
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intense discussions among transfusion medicine specialists as the 
author attenuates the therapeutic enthusiasm with regard to newer 
drugs such as rituximab as the new ‘gold standard’ for medical 
AIHA treatment. 

When looking at the contents of this issue, you might wonder 
why one name seems to be nearly omnipresent in this special topic. 
It is not the task of this editorial to fully appreciate the tremendous 
scientific work of Abdulgabar Salama in the field of immunohema-
tology over the last 30 years. However, as obvious for every special-
ist in transfusion medicine, Abdulgabar Salama has not only sig-
nificantly influenced the field but has clearly dominated (together 
with his Californian colleague George Garratty) the diagnosis and 
the pathogenic background of drug-induced AIHA. His most im-
portant contribution is the discovery that many drugs supposed to 

be involved in severe AIHA are detectable in laboratory investi-
gations only when their degradation products, either in serum/
plasma or urine, are available (e.g. nomifensine [7], cephalosporin 
antibiotics such as ceftriaxone or cefotaxime [8, 9], or the non-
steroid antirheumatic diclofenac [10], just to mention some fre-
quently used medications). Another similarly important contribu-
tion to the understanding of the pathogenicity of AIHA is his ob-
servation that transfusion itself is able to induce Au-ab formation, 
often in coexistence with transfusion-associated alloantibody for-
mation, thereby complicating a delayed serologic/hemolytic trans-
fusion reaction [11]. These are only a few reasons why we are very 
glad to have allured such an exposed representative of AIHA re-
search to significantly contribute to this special topic.

References
 1 Engelfried CP, Overbeeke MA, van dem Borne AE: 

Autoimmune hemolytic anemia. Semin Hematol 1992; 

29: 3–12.
 2 Zanella A, Barcellini W: Treatment of autoimmune 

hemolytic anemias. Haematologica 2014; 99: 1547–1554. 
 3 Valent P, Lechner K: Diagnosis and treatment of auto-

immune haemolytic anaemias in adults: a clinical re-
view. Wien Klin Wochenschr 2008; 120: 136–151. 

 4 Ness PM: How do I encourage clinicians to transfuse 
mismatched blood to patients with autoimmune hemo-
lytic anemia in urgent situations? Transfusion 2006; 46: 

1859–1862.
 5 King KE, Ness PM: Treatment of autoimmune hemo-

lytic anemia. Semin Hematol 2005; 42: 131–136.
 6 Salama A: Treatment options for primary autoimmune 

hemolytic anemia: a short comprehensive review. Trans-
fus Med Hemother 2015; 42: DOI: 10.1159/000438731. 

 7 Freedman J: Autoimmune hemolysis: a journey 
through time. Transfus Med Hemother 2015; 42: DOI: 
10.1159/000437195.

 8 Barcellini W: New insights in the pathogenesis of auto-
immune hemolytic anemia. Transfus Med Hemother 
2015; 42: DOI: 10.1159/000439.

 9 Berentsen S: Role of complement in autoimmune 
hemolytic anemia. Transfus Med Hemother 2015; 42: 
DOI: 10.1159/000438964.

10 Bartolomäs T, Yürek S, Balola AHA, Mayer B, Salama 
A: Evidence suggesting complement activation and 
haemolysis at core temperature in patients with cold 
autoimmune haemolytic anaemia. Transfus Med 
Hemother 2015; 42: DOI: 10.1159/000437195.

11 Packman CH: Clinical pictures of autoimmune hemo-
lytic anemia. Transfus Med Hemother 2015; 42: DOI: 
10.1159/000440656.

12 Mayer B, Bartolmäs T, Yürek S, Salama A: Variability 
of findings in drug-induced immune haemolytic anae-
mia: experience over 20 years in a single centre. Trans-
fus Med Hemother 2015; 42: DOI: 10.1159/000440673.

13 Salama A: Clinically and/or serologically misleading 
findings surrounding immune haemolytic anaemias. 
Transfus Med Hemother 2015; 42: DOI: 10.1159/ 
000438960.

14 Salama A, Mueller-Eckhard C: The role of metabolite-
specific antibodies in nomifensine-dependent immune 
hemolytic anemia. N Engl J Med 1985; 313: 469–474. 

15 Meyer O, Hackstein H, Hoppe B, Goebel FJ, Bein G, 
Salama A: Fatal immune haemolysis due to a degrada-
tion product of ceftriaxone. Br J Haematol 1999; 105: 

1084–1085. 
16 Salama A, Gottsche B, Schleiffer T, Mueller-Eckhard C: 

Immune complex’ mediated intravascular hemolysis 
due to IgM cephalosporin-dependent antibody. Trans-
fusion 1987; 27: 460–463.

17 Salama A, Gottsche B, Mueller-Eckhard C: Autoanti-
bodies and drug- or metabolite-dependent antibodies 
in patients with diclofenac-induced immune haemoly-
sis. Br J Haematol 1991; 77: 546–549.

18 Ahrens N, Pruss A, Kähne A, Kiesewetter H, Salama A: 
Coexistence of autoantibodies and alloantibodies to 
red blood cells due to blood transfusion. Transfusion 
2007; 47: 813–816.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


