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Annex C.2 to OIML B 6-1: Proposal for a new project

Proposal for a new project

Within: TC 18 SC 1
Date: 03.09.2021

Proposer(s) (Add line if required):

Name: Country: Organisation:

Proposed convener(s)*:

Name: Dana Rosu Country:Germany Organisation:PTB

Type of proposed publication: New [ Revised

1 Recommendation 1 Document [ Basic 1 Vocabulary Guide

Title of proposed publication:

Guidelines for the evaluation of automated sphygmomanometers using oscillometric signal generators able to
generate real-life oscillometric signals

Terms of reference of the project, including detailed time frame in accordance with the provisions specified in
B 6-1, 6.2:

Scope: Developing guidelines for the evaluation of automated sphygmomanometers using oscillometric signal
generators able to replicate human oscillometric signals

Reason for setting the guide: Advanced oscillometric signal generators can generate oscillometric blood
pressure signals indistinguishable from real real-life human signals. While such devices are being developed
for a more in-depth testing of automated sphygmomanometers, currently no clear procedures for testing
sphygmomanometers using such test devices exist. Harmonised guidelines would support testing and
calibrating offices as well as manufacturers of automated sphygmomanometers to have a clear guidance when
testing their devices using advanced oscillometric signal generators.

Expected time frame:

PG area set-up: 15.02.2022

Members participation confirmation: 01.05.2022

1WD: 01.12.2022

1CD: 01.06.2023

Why should the OIML develop this publication?

Reliable and accurate blood pressure measurements performed using sphygmomanometers are imperative in
hypertension diagnostics and treatment. The detection of hypertension is very sensitive to errors in the blood
pressure measurements, even small measurement errors can have critical ramifications. “A consistent 5 mmHg
error can more than double or halve the number of patients diagnosed with diastolic hypertension”, while a
“consistent 5 mmHg error in systolic pressure can result in systolic hypertension being underdiagnosed by
30% or over diagnosed by 43%.”

Automated sphygmomanometers represent the vast majority of electronic devices entering the market today,
as they do not require skilled observers, avoid the "white-coat effect”, can be used for long-term and home
monitoring, and allow for fully automated blood pressure monitoring on intensive care units. However, the
relationship between oscillometric pulses and systolic and diastolic blood pressure values is complex. The
algorithms used to estimate blood pressure values are based on empirical data, gained from clinical studies by
each manufacturer separately. There is no standard procedure or algorithm and the proprietary internal software
of automated sphygmomanometers is not disclosed, neither to the public nor to regulatory bodies or test
houses.

Internationally, the containment of non-invasibe blood pressure measurement errors is implemented through
metrological checks according to the ISO 81060-1 and IEC 80601-2-30 standards. Before a developed device
can enter the market, its measurement accuracy must be demonstrated in an elaborate clinical trial, where the
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systolic arterial pressure and diastolic arterial pressure as indicated by one particular device are compared to
the 'gold standard' of auscultatory readings independently obtained by two trained professionals. For the
verification of production devices or of device already in use, however, the current editions of those standards
simply require the verification of the accuracy of a static pressure measurement. This concept was developed
and is appropriate for the manual auscultatory method where the onset and disappearance of the Korotkoff
sounds define the medically relevant quantities. An oscillometric blood pressure measurement, however, is a
two-step process where at first a complex oscillometric curve of pressure vs. time is acquired and in a second
step, the actual measurands, systolic arterial pressure and diastolic arterial pressure, are calculated from that
curve by an empirical, proprietary and undisclosed firmware algorithm. Any verification of the pressure
measurement alone completely ignores the second step. Since the algorithm used to derive the measurands is
never tested, the measurands themselves are never examined. As the present verification approach for
automated sphygmomanometers is inadequate, we propose new and appropriate procedures for the in-depth
verification of automated sphygmomanometers using oscillometric signal generators able to generate signal
indistinguishable from real-life human signals. This guide will not only vastly improve the verification of
automated sphygmomanometers, but it will be a first step towards the substitution of human subjects during
the clinical validation of automated sphygmomanometers. This is particularly important when clinical tests
require the inclusion of high-risk subjects e.g. neonates and severe hypertensives; the option to substitute these
high risk categories will reduce costs and time.

Countries/Economies known to, or intending to apply this publication, if applicable:

Czech Republic, Portugal, Germany

Relevant associated OIML publications:

R 148:2020 Non-invasive non-automated sphygmomanometers
R 149:2020 Non-invasive automated sphygmomanometers

List of appropriate liaisons and their work related to this proposed project (include supporting documentation
as necessary and reference it here):

ISO/TC 121/SC 3/JWG 7: Non-invasive blood pressure monitoring equipment

* As the CIML Member(s) of the Country(ies) holding the convenership of this project, I/we recognise the
importance of TC/SC/PG secretariat/convenership work and will make available the resources to ensure the
work on the publication is completed in a timely and professional manner in accordance with the provisions
in OIML B 6-1 and the detailed time frame as part of this proposal.

Signature(s):

OIML B 6-1:2019 Annex C.2 BIML, 10 January 2020




<<

  /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



