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Cold autoimmune haemolytic anaemia secondary
to Epstein Barr virus infection presenting with
peripheral gangrene; case report
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Abstract

A sixty year old male presented with dark urine, symptomatic anaemia and peripheral gangrene following cold
exposure. Investigations revealed that he had haemolysis and serological evidence of recent Epstein Barr virus
infection. Although acrocyanosis is commonly associated with cold agglutinin disease, gangrene is a rare
complication. Management of secondary cold agglutinin disease is mainly supportive.
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Background
Idiopathic/primary cold agglutinin disease is caused by
monoclonal IgM while secondary cold agglutinin dis-
ease can be due to either monoclonal or polyclonal IgM
[1]. Treatment of cold agglutinin mediated haemolysis
is difficult [2].
Gangrene is a rare presentation in cold agglutinin dis-

ease[3] and there are only few published reports in med-
ical literature.
Clinically significant cold agglutinins occur at titers over

1:1000 and react at 28-31°C and sometimes at 37°C [4].
For cold agglutinins, the antigens are the i antigen and the
I antigen, coded by a gene on chromosome 14q [5]. The
haemolysis is due to complement fixation in the intravas-
cular compartment. When blood temperature drops below
the thermal maximum of the antibody IgM cold aggluti-
nins bind to erythrocytes, causing agglutination and bind-
ing of complement C1 complex. C1 esterase in turn
activates C4 and C2, generating C3 convertase which binds
and splits C3, causing deposition of C3b on the erythro-
cytes [6]. Upon warming, IgM removes from the cell sur-
face and the agglutinated cells get detached from each
other, while C3b remains bound on cell surface. C3b acti-
vates C5, forming the membrane attack complex. This
results in intravascular cell lysis. Majority of the C3b-
coated erythrocytes are destroyed by reticulo-endothelial
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cells in the liver by C3b receptor mediated phagocytosis
[7] which is extravascular.
Monoclonal cold agglutinins are associated with B-cell

neoplasms - Waldenström macroglobulinemia, lymphoma,
chronic lymphoid leukemia and myeloma but can occur in
non haematologic neoplasms too [8]. Polyclonal cold aggl-
tinins secondary to viral infections can also cause transient
immune mediated haemolysis. We describe a patient pre-
senting with peripheral gangrene, which is an unusual
finding in cold autoimmune haemolytic anaemia.
Case report
Previously well 60 years old Sri Lankan Tamil male had
dark urine for 3 weeks which he ignored attributing it to
change in the weather. He later developed purplish dis-
coloration of fingers and toes associated with pain in ex-
tremities 10 days prior to admission. He was admitted to
the local hospital with progressively worsening shortness
of breath even on mild exertion for seven days. On ad-
mission he had dry black discoloration of fingers and
toes suggestive of dry gangrene. He did not recall any re-
cent febrile illness or sore throat. There was no history
of skin rashes, arthralgia or oral ulcers. There were no
previous similar episodes.
He had never smoked and took alcohol only occasion-

ally. Nor he did take any prescribed or recreational
drugs. There was no history of viral hepatitis. He had
not received any blood transfusions and nor there was
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Figure 2 Dry gangrene of toes and forefoot with clear
demarcation.
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any sexual promiscuity. He was a daily paid manual
worker and had 3 children.
On further questioning he mentioned that they were

displaced from their home due to floods and unusually
cold weather and had to live in a temporary shelter one
month prior to presentation. He was involved in carrying
their belongings to dry land knee deep in cold rainwater.
His urine colour turned dark about one week later.
On examination he was febrile and sweaty. He appeared

ill but was not in pain. He had severe pallor and was mildly
icteric. There was no finger clubbing. Fingers, toes and
forefoot were discolored, shrunken and appeared lifeless
(Figures 1 and 2). Pulse rate was 92 bpm, regular with
good volume. Jugular venous pressure was not elevated.
Blood pressure was 110/70 mmHg. On auscultation heart
was in dual rhythm with an ejection systolic murmur in
aortic area. All peripheral pulses were palpable. Respiratory
system examination was normal. No palpable liver, spleen
or other masses were detected on abdominal examination.
Patient was conscious and rational. No neurological defi-
cits were detected except absent sensation on peripheries
which were discoloured.
Laboratory investigations revealed, Hb-2.7 g/dl, plate-

lets-432000/μl, WBC-15810/μl (N −64, L- 19, E- 7, M −9)
MCV-106.3 fl, MCH-65 pg, MCHC-61.1 g/dl and reticulo-
cyte count 14%. Total bilirubin 26.8 μmol/l, Indirect biliru-
bin 14.6 μmol/l, Direct bilirubin 12.2 μmol/l, AST-62u/l,
ALT-16u/l, ALP-212u/l,Serum creatinine 89 μmol/l, Serum
sodium 143 mmol/l, Serum potassium 3.8 mmol/l. Fasting
blood sugar 4.7 mmol/l erythrocyte sedimentation rate
30 mm/Hr. Urine for haemoglobin was positive.
Hepatitis B surface antigen and Hepatitis C antibody

were negative. Anti nuclear antibody and HIV serology
were also negative. Mycoplasma IgM was negative.
Epstein Barr virus IgM was positive with a titre of 1 in
Figure 1 Dry gangrene of fingertips involving nine out of the
ten fingers.
1600. VDRL was non reactive. Blood picture revealed
normochromic normocytic red cells, spherocytes, poly-
chromatic cells, nucleated RBC and red cell clumps sug-
gestive of acute haemolysis. White cells showed
neutrophil leucocytosis with left shift. Platelets were nor-
mal in number with many platelet clumps. Direct anti-
globulin test was positive with IgM and anti C3d
specificity with strong auto-agglutination at 4°C and
room temperature and no auto-agglutination at 37°C.
Cold agglutinin titre was 1 in 2048.
Blood film findings were compatible with severe cold

auto-agglutinin mediated peripheral haemolysis with
C3d specificity. Serum protein electrophoresis showed
polyclonal increase in Gamma globulin region. Cryoglu-
bulins were not detected.
Upper gastrointestinal endoscopy showed multiple

small antral ulcers and multiple small duodenal ulcers
with no active bleeding.
Vascular surgeon decided no active intervention needed

as patient had demarcated dry gangrene. Provisional diag-
nosis was cold autoimmune haemolysis associated with
Epstein Barr virus IgM.
Patient was transfused seven units of O positive red cells

over a period of one week. He was started on folic acid
5 mg daily. After the blood transfusions he improved symp-
tomatically. Repeat blood film two weeks after admission
showed resolution of haemolysis. Patient was advised to
avoid cold and to wear gloves and stockings in cold weather.
He was discharged home after arranging follow up for occu-
pational therapy. Due to the loss of fingers and toes he was
markedly disabled and had to stop working as a labourer.
Discussion
Polyclonal cold agglutinins are usually acute, transient,
and postinfectious, occurring in children and young
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adults [9]. Infections that can cause cold agglutinin
mediated hemolysis include Mycoplasma, Epstein-Barr
virus (EBV), cytomegalovirus (CMV), mumps, varicella,
rubella, adenovirus, (HIV), influenza and hepatitis C [9].
In the presence of cold agglutinin mediated cell clump-

ing automated cell analysers can give falsely high MCH
and MCHC values as they measure red cell clumps as a
very dense single cell. This could be avoided by incuba-
tion at 37 C before analysis [10].
In this case, haemolysis is probably precipitated by

polyclonal IgM immunoglobulins secondary to infection
with Epstein Barr virus. Recent cold exposure may have
precipitated the haemolysis and gangrene due to red cell
agglutination. When the red cells reach the peripheries
which are cold, IgM antibodies bind to erythrocytes
causing red cell clumps, if the clumping is severe enough
this may lead to occlusion of microvasculature due to
red cell clumps leading to ischemic gangrene.
Gangrene is a rarely described finding in cold auto-

immune haemolytic anaemia [3]. When found, it is usu-
ally associated with primary cold agglutinin disease [11].
We were unable to find any reports of Epstein- Barr
virus associated cold immune haemolysis giving rise to
gangrene. Bachmeyer C et al. has described a patient
with cold induced immune haemolysis due to T cell
lymphoma with necrosis of extremities [3] while a report
by Freedman J et al. describes a patient with venous gan-
grene secondary to mixed cold and warm autoimmune
haemolytic anaemia [12]. Patel M et al. have described a
patient with Paroxysmal cold haemoglobinuria coexisting
with cold agglutinin disease in a patient with syphilis
resulting in peripheral gangrene.
This case is clinically informative as it describes a hith-

erto unreported occurrence of peripheral gangrene asso-
ciated with Epstein Barr virus associated secondary cold
immune haemolysis. Knowledge about this presentation
will make clinicians think of this possible albeit rare dif-
ferential diagnosis when a patient presents with gangrene
of extremities.
Consent
Written informed consent was obtained from the patient
for publication of this Case report and accompanying
images. A copy of the written consent is available for re-
view by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests

Authors’ contributions
All authors were involved in the management of the patient. SK prepared
the manuscript. SW and DG provided valuable input in the literature survey
and manuscript preparation. HF and BJ were involved in clinical decision
making and they reviewed the manuscript with regard to scientific data. All
authors read and approved the final manuscript.
Authors’ information
SK and SW are medical registrars attached to the national hospital of Sri
Lanka. DG is a senior registrar in general medicine. HF is a consultant
physician attached to the National hospital of Sri Lanka while BJ is the
consultant hematologist at the same institute.

Received: 7 February 2012 Accepted: 18 April 2012
Published: 18 April 2012

References
1. Berentsen S, Ulvestad E, Langholm R, Beiske K, Hjorth-Hansen H, Ghanima

W, Sørbø JH, Tjønnfjord GE: Primary chronic cold agglutinin disease: a
population based clinical study of 86 patients. Haematol 2006, 91:460–
466.

2. Frank MM, Schreiber AD, Atkinson JP, Jaffe CJ: Pathophysiology of immune
hemolytic anemia. Ann Int Med 1977, 87:210–222.

3. Bachmeyer C, Blum L, Chesneau AM, Richecoeur J, Testard F, Benchaa B,
Danne O: Raynaud's phenomenon with necrosis of the extremities
induced by cold agglutinin disease secondary to a T-cell lymphoma. Acta
Derm Venereol 2003, 83(5):374–375.

4. Christenson WN, Dacie JV: Serum proteins in acquired haemolytic
anaemia (auto antibody type). Br J Haematol 1957, 3:153–164.

5. Potter KN: Molecular characterization of cold agglutinins. Transfus Sci
2000, 22(1–2):113–119.

6. Packman CH, Leddy JP: Cryopathic hemolytic syndromes. In Williams
Hematology. 5th edition. Edited by Beutler E, Lichtman M, Coller B, Kipps TJ.
New York: McGraw-Hill; 1995:685–691.

7. Berentsen S, Beiske K, Tjonnfjord GE: Primary chronic cold agglutinin
disease: an update on pathogenesis, clinical features and therapy.
Hematol 2007, 12(5):361–370.

8. Crisp D, Pruzanski W: B-cell neoplasms with homogeneous cold-reacting
antibodies (cold agglutinins). Am J Med 1982, 72(6):915–922.

9. McNicholl FP: Clinical syndromes associated with cold agglutinins.
Transfus Sci 2000, 22(1–2):125–133.

10. Ward PCJ: The CBC at the turn of the millennium: an overview. Clin Chem
2000, 46:1215–20.

11. Patel M, Durao H, Govender Y: Paroxysmal cold haemoglobinuria
coexisting with cold agglutinins in a patient with syphilis resulting in
peripheral gangrene: a case report. East Afr Med J 1993, 70(8):526–527.

12. Freedman J, Lim FC, Musclow E, Fernandes B, Rother I: Autoimmune
hemolytic anemia with concurrence of warm and cold red cell
autoantibodies and a warm hemolysin. Transfusion 1985, 25(4):368–372.

doi:10.1186/1477-9560-10-4
Cite this article as: Karunarathne et al: Cold autoimmune haemolytic
anaemia secondary to Epstein Barr virus infection presenting with
peripheral gangrene; case report. Thrombosis Journal 2012, 10:4.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Case report
	Discussion
	link_Fig1
	link_Fig2
	Consent
	Authors&rsquo; information
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5
	link_CR6
	link_CR7
	link_CR8
	link_CR9
	link_CR10
	link_CR11
	link_CR12


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


