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Prekallikrein (PK) deficiency was first reported in the USA by

Hathaway et al. in 1965.1 The defect was a new asymptomatic

condition despite the presence of a prolonged Partial Throm-

boplastin Time (PTT). After that description several cases were

reported but the defect never stimulated a widespread interest.

The total number of reported cases in the USA is about 60.2-4

However, some of these were just listed as cases and no medical

history was supplied.2 It is also likely that some of these cases

were subsequently reported as case studies.3 The aim of this

Letter is to call the attention of the readers to the fact that up

to now only a few patients with this disorder have been inves-

tigated by molecular study.

Literature Review

PK is one of the contact phase of blood coagulation. Its main

functions are: 1) liberation of bradykinin from High Molecular

Weight Kininogen, 2) contribution to FXII activation, 3) sti-

mulation of fibrinolysis.5

The number of patients with PK deficiency who have been

presented in full papers is about 40.4

Recently, an increased interest in the defect was stimulated

by the observation that Cardiovascular Disorders (CVD) were

frequently present in the patients who carried the defect.6 The

CVD disorders were represented by hypertension and its

complications.6

There is also a discrepancy between the number of case

reports and the paucity of genetic studies.

Up to now only 2 cases of PK deficiency have been studied

in the USA by molecular techniques. The first patient, an

African-American (AA), has been studied in 2009 by Dasanu

et al., and found to have a Cys529Tyr defect.7 This mutation is

actually Cys548Tyr since, originally, the prepro section of the

molecule was not counted.

The other mutation seen in another AA is Ser151Phe fs. The

latter mutation was recently confirmed by Adenauer et al.8 in a

patient described in Texas by Dasgupta et al. 2020.9 The

mutation in the latter patient was originally reported as

Cys97Tyr fs Ter 173.9

Since PK deficiency is frequent in the USA, particularly

among AA3,4 it is surprising that no other patient underwent

a genetic study.

On the basis of the 2 cases available, it seems that more than

one mutation is responsible for the genetic makeup of Prekal-

likrein deficiency among AA. It is likely that Caucasian-

Americans with PK deficiency could carry different mutations.

The origin of the patient presented by Dasanu et al.7 is

Jamaican-American. The second patient probably comes from

Nigeria since it has the mutation Ser151Phe fs recently

described as frequent in that country.8 Since the Africans who

were forcefully brought to the USA and to other American

countries originated from Nigeria and other West Africa States

it is likely that these 2 mutations could be frequently found

among AA.

Since the West Africa states represent a variety of popula-

tions; it is likely that other mutations will be found in the USA

and in other West Africa States.

The idea that only the Ser151Phe fs mutation could be at the

basis of the large AA population (42 million) of the USA seems

unlikely.

It is surprising that no other mutation has been so far dis-

covered. No patient in the USA, besides the ones presented by

Dasanu et al.7 and by Dasgupta et al.9 have been reported.

This is probably due to the fact that the PK defect has drawn

and still draws little attention because affected patients do not

bleed.
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Conclusions

The recent studies which have shown that the defect may play a

role in arterial disorders will probably modify this attitude and

stimulate genetic studies of the AA population. Unfortunately,

the structure-function studies on PK deficiency are still limited

and no conclusion can be drawn.8,10,11

ORCID iD

Antonio Girolami https://orcid.org/0000-0002-8314-2009

References

1. Hathaway WE, Belhasen LP, Hathaway HS. Evidence for a new

plasma thromboplastin factor. I. Case report, coagulation studies

and physicochemical properties. Blood. 1965;26(5):521-532.

2. Goodnough LT, Saito H, Ratnoff OD. Thrombosis or myocardial

infarction in congenital clotting factor abnormalities and chronic

thrombocytopenias: a report of 21 patients and a review of 50

previously reported cases. Medicine (Baltimore). 1983;62(4):

248-255.

3. Sollo DG, Saleem A. Prekallikrein (Fletcher factor) deficiency.

Ann Clin Lab Sci. 1985;15(4):279-285.

4. Girolami A, Ferrari S, Cosi E, Girolami B. Increased prevalence

of reported cases of congenital prekallikrein deficiency among

African Americans as compared with the general population of

the United States. Clin Appl Thromb Hemost. 2020;26:1-3.

5. Colman R. Contact activation (Kallikrein-Kinin) pathway: multi-

ple physiologic and pathophysiologic activities. In Colamn R,

Marder V, Clowes A, George J, Goldhaber S, eds. Hemostasis

and Thrombosis. Lippincott, Williams and Wilkins; 2006:

107-130.

6. Girolami A, Ferrari S, Cosi E, Girolami B. Cardiovascular dis-

eases in congenital prekallikrein deficiency: comparison with

other chance-associated morbidities. Blood Coagul Fibrinolysis.

2018;29(5):423-428.

7. Dasanu CA, Alexandrescu DT. A case of prekallikrein deficiency

resulting in severe recurrent mucosal hemorrhage. Am J Med Sci.

2009;338(5):429-430.

8. Adenaeuer A, Ezigbo ED, Nazir HF, et al. c.451dupT in KLKB1

is common in Nigerians, confirming a higher prevalence of severe

prekallikrein deficiency in Africans compared to Europeans. J

Thrombo Hemostas. 2021;19(1):147-152. doi:10.1111/jth.15137.

9. Dasgupta SK, Rivera S, Thiagarajan P. Lisinopril-induced

angioedema in a patient with plasma Prekallikrein deficiency.

TH Open. 2020;4(1):e33-e35.

10. Girolami A, Ferrari S, Cosi E, Lombardi AM. A structure-

function analysis in patients with Prekallikrein deficiency. Hema-

tology. 2018;23(6):346-350.

11. Barco S, Sollfrank S, Trinchero A, et al. Severe plasma prekal-

likrein deficiency: clinical characteristics, novel KLKB1 muta-

tions, and estimated prevalence. J Thromb Haemost. 2020;18(7):

1598-1617.

2 Clinical and Applied Thrombosis/Hemostasis

https://orcid.org/0000-0002-8314-2009
https://orcid.org/0000-0002-8314-2009
https://orcid.org/0000-0002-8314-2009


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /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 false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 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 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


