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To the Editor,

Dorizzi et al. [1] reported a relevant clinical case on the
aberrant free/total prostate specific antigen (fPSA/tPSA)
percentages increasing over 100% and on the discrepant
results of tPSA and fPSA obtained from different assays.
We agree with the authors that these cases should be
deeply investigated and reported in literature since actu-
ally uncommon. We should remind that in these rare cases
the measurement of the biomarkers results in an unfav-
ourable risk-benefit and cost-effectiveness ratio for the
patient and the healthcare systems respectively. Indeed,
as described in this case, more investigations (i.e. biopsy,
magnetic resonance imaging, additional PSA measure-
ments…) are required to try to explain the aberrant fPSA/
tPSA ratios which cause a further increase of the health
care costs and worsen the quality of life of the patient [2].
The interplay between laboratory professionals (as
described in this case), urologists and manufacturers is
therefore needed to increase the knowledge, share the
evidence and finally improve the technology. We should
remind that these efforts are made in order to restore the
benefit of biomarker evaluation on healthcare and

patient. In our opinion the stewardship of laboratory
professionals is not affected by the lack of indication of
the immunoassay used for PSA testing in the laboratory
report but by the lack of knowledge on the state of
harmonization of PSA immunoassays and the lack of a
clinical-laboratory interface [2, 3]. The state of harmoni-
zation is undoubtedly suboptimal for tPSA methods (in-
ter-assay coefficient of variation (CV)=11.5%) but really
poor for fPSA (inter-assay CV=20.4%) methods, consid-
ering however that these results have been generated in a
screening context characterized by a lowest risk of having
aberrant results as those reported in this case [4, 5]. We
will cautionary consider the cross-reactivity with human
kallikrein (hK2) of Roche assay as possible explanation
of these aberrant results between Beckman and Roche
immunoassays, as reported by Dorizzi et al. [1], since a
relevant (and possibly interfering) increase of hK2 may be
detected in patients with high grade tumors and this is
not the case [6, 7].Weencourage theuseof other technologies
(i.e. mass spectrometry) as an aid to investigate the presence
of isoforms that may be recognized by fPSA immunoassays
and cause spurious increases [8]. In conclusion, this case
report [1] may be considered a good example of laboratory
stewardship further encouraging to invest on more research
towards fPSA and tPSA assay harmonization. It reminds that
post-market assessments are needed for improving the cost-
effectiveness of laboratory testing and practice.

Research funding: None declared.
Author contribution:All authors have accepted responsibility
for the entire content of this manuscript and approved its
submission.
Competing interests: Authors state no conflict of interest.
Informed consent: Not applicable.
Ethical approval: Not applicable.

References

1. Dorizzi RM,Maltoni P, Sgarzani C, TorelloM,Montanari F. Spurious
results for total and free prostate-specific antigen (PSA);

*Corresponding author: Simona Ferraro, UOSD di Endocrinologia,
ASST Fatebenefratelli-Sacco, Ospedale ‘Luigi Sacco’, Via GB Grassi
74, Milan, 20157, Italy; and Endocrinology Laboratory Unit, “Luigi
Sacco”University Hospital, Milan, Italy, E-mail: simona.ferraro@asst-
fbf-sacco.it
Elia Mario Biganzoli, Medical Statistics Unit, Department of
Biomedical and Clinical Sciences L. Sacco, “Luigi Sacco” University
Hospital, Università degli Studi di Milano, Milan, Italy
Mario Plebani, Department of Medicine-DIMED, University of Padova,
Padova, Italy. https://orcid.org/0000-0002-0270-1711

Clin Chem Lab Med 2022; 60(5): e95–e96

Open Access. © 2022 Simona Ferraro et al., published by De Gruyter. This work is licensed under the Creative Commons Attribution 4.0
International License.

https://doi.org/10.1515/cclm-2022-0088
mailto:simona.ferraro@asst-fbf-sacco.it
mailto:simona.ferraro@asst-fbf-sacco.it
https://orcid.org/0000-0002-0270-1711


sometimes really “a riddle wrapped in a mystery inside an
enigma”. Clin Chem Lab Med 2022;60:e91–4.

2. Plebani M, Panteghini M. Promoting clinical and laboratory
interaction by harmonization. Clin Chim Acta 2014;432:15–21.

3. Ferraro S, Braga F, Panteghini M. Laboratory medicine in the
new healthcare environment. Clin Chem Lab Med 2016;54:
523–33.

4. Ferraro S, Bussetti M, Rizzardi S, Braga F, Panteghini M.
Verification of harmonization of serum total and free prostate-
specific antigen (PSA) measurements and implications for medical
decisions. Clin Chem 2021;67:543–53.

5. Ferraro S, Biganzoli EM. The clinical value of assessing the inter-
method bias: the lesson from prostate specific antigen
measurement. Clin Chem Lab Med 2021;60:149–51.

6. Ferraro S, Bussetti M, Panteghini M. Serum prostate specific
antigen (PSA) testing for early detection of prostate cancer:
managing the gap between clinical and laboratory practice. Clin
Chem 2021;67:602–9.

7. Recker F, Kwiatkowski MK, Piironen T, Pettersson K, Huber A,
G Lümmen, et al. Human glandular kallikrein as a tool to improve
discrimination of poorly differentiated and non-organ-confined
prostate cancer compared with prostate-specific antigen. Urology
2000;55:481–5.

8. Klee EW, Bondar OP, Goodmanson MK, Trushin SA, Singh RJ,
Anderson NL, et al. Mass spectrometry measurements of prostate-
specific antigen (PSA) peptides derived from immune-extracted
PSA provide a potential strategy for harmonizing immunoassay
differences. Am J Clin Pathol 2014;141:527–33.

e96 Ferraro et al.: Spurious results for total and free prostate-specific antigen


	Reply to: Spurious results for total and free prostate-specific antigen (PSA); sometimes really “a riddle wrapped in a myst ...
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /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 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 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /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 false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /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 <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /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 [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


