
Hemoglobinopathy screening in Utah identifies infants with hemoglobin disorders.  Isoelectric Focusing 
(IEF), a screening process, separates, identifies, and quantifies each type of hemoglobin present in a 
sample.  At birth there is normally more fetal hemoglobin (Hb F) than adult hemoglobin (Hb A) and is 
reported as FA.  Infants with hemoglobin D disease have hemoglobin D (Hb D) with no Hb A.  The IEF 
pattern of FD indicates hemoglobin disease.  Abnormal IEF screens are validated by Hb fractionation using 
High Performance Liquid Chromatography (HPLC), which shows the hemoglobin pattern with somewhat 
more accuracy. 
 
Genetics and Heredity  
 
Hb D is an inherited autosomal recessive variation of Hb A that 
occurs in the beta (β)-globin protein chain of Hb A.  The formation 
of Hb D occurs by substitution of glutamic acid for glutamin at 
codon 121 of the β-chain.  Hemoglobin D disease (Hb DD) occurs 
when an infant inherits two copies of the Hb D variant gene, one 
from each parent.  If both parents have the Hb D trait, there is a 25 
percent chance with each pregnancy that the child will be born with 
Hb DD.  Disease with no Hb A may have either homozygous Hb 
DD or heterozygous Hb D/beta-thalassemia (Hb D/β-thal).  Either 
diagnosis is associated with few clinical manifestations.  The best 
method to distinguish the results is to test both parents. 
 
There are several Hb D variants. Hb D-Punjab, also known as  
Hb D-Los Angelese after the city where it was first discovered, 
substitutes glycine for the glutamic acid at codon 121 of the  
β-chain.  Another variant, Hb Ibadan, substitutes lysine for the normal threonine at condon 7.   
   
Prevalence  
 
Hemoglobin D is the fourth most common hemoglobin variant, which developed as a response to the 
selective pressure of malaria.   It is most often found in people living in India, Pakistan, England, Ireland, 
Holland, Australia, China, Iran, Turkey and their descendants.  Homozygous Hb DD is rare and a 
relatively mild disease.  Heterozygous Hb D/β-thal is more common and more serious. 
 
Pathophysiology  

 
 The following manifestations of hemoglobin D disease may be observed:    
▪  Target cells 
▪  Occasional spherocytes 
▪  Microcytosis 
▪  Hypochromia 
▪  Mild hemolytic anemia 
▪  Decreased osmotic fragility   
▪  Reduced oxygen affinity 
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Homozygous Hemoglobin D:  
Hemoglobin D disease is usually clinically silent with no special treatment required.  A mild hemolytic 
anemia usually develops in the first few months of life as the amount of fetal hemoglobin decreases.  
Individuals with homozygous Hb D disease may be asymptomatic or the following may occur: 

▪  Mild hemolytic anemia 
▪  Mild to moderate splenomegaly 

Vaso-occlusive episodes with accompanying complications are not a feature of Hb D disease.  
Decreased mean corpuscular volume (MCV) facilitates passage of RBCs through the microcirculation.   
 
Heterozygous Hemoglobin D/Beta (β)-thalassemia: 
Infants with heterozygous Hb D/β-thalassemia may be asymptomatic and have mild to moderate 
hemolytic anemia depending upon the degree of β-thalassemia affecting the A gene.  It usually develops 
in the first few months of life as the amount of Hb F decreases and Hb D increases.  Those with Hb 
D/β+-thalassemia have some Hb A and are more likely to have mild to moderate anemia and a non-
palpable spleen.  Children with hemoglobin D/βº-thalassemia syndrome have no Hb A, exhibiting 
symptomatic anemia with spleenomegaly and may have a moderately severe clinical disorder.  Because 
RBC indices are abnormal in Hb D/β-thalassemia, iron deficiency may develop. 

Essential Steps  
1. Inform the family of confirmed Hb D disease or Hb D/β-thalassemia; explain the possible 

complications and interventions. 

2. If hemoglobin D disease is present, it is important to ensure that the infant does not also have beta-
thalassemia.  A CBC with smear at 6 to 9 months of age will identify any of the β-thal components.  
If medical concerns arise or the infant is symptomatic, complete the CBC with smear earlier.   

3. If iron deficiency is suspected serum iron levels, iron binding capacity, and percent saturation may 
need to be assessed. 

4. Consult with a pediatric hematologist regarding patient evaluation and possible disease management. 

5. Consider family referral to a genetic counselor. 

 
  

Pediatric Hematology 
 

Primary Children’s Medical Center 
Department of Hematology 

100 North Mario Capecchi Drive 
Salt Lake City, Utah 84113 

(801) 662-4700 
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44 N Mario Capecchi Drive 
PO Box 144710 
Salt Lake City UT 84114-4710 
http://health.utah.gov/newbornscreening 

Phone: 801.584.8256 
Fax: 801.536.0966 

Utah Department of Health 



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /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 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /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 ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



