The need for a standardized protocol for validating

.non-invasive ambulatory blood pressure measuring devices
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Increasing Interest in ambulatory blood pressure measurement has resulted in the prolifer-
ation of non-invasive measurement systems. This paper discusses the problems associated
with validation of these systems. There is an urgent requirement for a standardized proto-
col for validation of ambulatory systems which is practicable, universally applicable and
which is acceptable 1o investigators, publishing houses and the manufacturing industry.
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Introduction

Ambulatory blood pressure measurement has become
an established procedure in the clinical management
of hypertension [1], In the assessment of antihyperen-
sive drugs {2,3] and as a means of predicting outcome
in hypenension [4]. There is evidence to suggest that
ambulatory blood pressure measurement, by providing
an assessment of blood pressure hehaviour aver time in
the patient’s own environment, may well result in a radi-
cal reappraisal of the clinical management of hyperten-
ston previously based on conventional measurement tech.
niques [1].

One consequence of the increased interest in ambu-
latory measurement has been the creation of a large mar-
ket for ambulatory devices. In less than $ years, the num-
ber of devices available commercially has risen from three
to more than 10 with many others in the development
phase. However, ambulutory measuring systems are expen-
sive, often costing as much as £4000 sterling, and the ad-
ditional operational and maintenance costs may be consid-
erable.

At present there is no obligation on manufacturers o
comply with a standards recommendatidn®In fact, there
Is no standard for automated blood pressure measuring
devices in the United Kingdom and Ireland.

In the United States, the Association for the Advance-
ment of Medical Instrumentation (AAMI) has produced
a comprehensive standard for semi-automated and auto-
mated devices [5]. However, in its present form there are
some practical problems. First, it Is primarily a standard,
and as such contains recommendations for the manufac-
wre of ambulatory devices which, though necessary in
a standard, are not a requirement of a validation proto-
col. Second, it is published as a standard which may be

obtained from the Assaciation but is not as widely avail-
able as a journal publication. Finally, the AAMI recommen.
dations for device validation, though the most comprehen-
sive available, do not cover all aspects of validation.

This paper outlines the requirements for a valida-
tion protocol for ambulatory blood pressure measuring
devices. The Waorking Party on Blood Pressure Measure-
ment of the British Hyperniension Society is expanding
these requirements Into a comprehensive validation pro-
tocol, which is likely 1o be accepted as a standardized ap-
proach to the validation of all ambulatory systems.

Basic requirements for a validation protocol

Validatlon methodology

Validaton tests must include tests for observer agreement
and to assess interdevice vadability, and tests for devices
with controllable infladon rates, devices with rapid infla-
tion rates and devices with noise interference. In addi-
tion, there must be a test for accuracy after a perod
of use, and assessments of devices In ambulatory use,
of patieni/subject acceptibility and of service and mainte-
nance facilitles.

Subject sslection

A group of about 85 subjects should be selected with sys-
tolic blood pressures in the range 100-240 mmHg, and dia-
stolic blood pressures from 60 10 120 mmlig. The age of
the subjects should range from 15 10 80 years.

Data analysis

Data analysis should use a variety of statistical tests to as-
sess interdevice varability, and to ensure ambulatory and
after-use accuracy, as well as basic laboratory accuracy.
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Accurncy raquiremaent

The overall petformance of the ambuktory device must
meet the following iequitement: the mean difference of the
palicd measurements of the sunbulatory device and the ref-
crence system shall be :k Smmibig or less, with a standard
devistion of £8ounlig [5).

Discussion

The absence of an enforceable standard allows manulac-
tuiers o market expensive ambulatory systems without
being obliged to provide evidence of their accuracy. Un-
less academic institutions interested in ambulwory meas-
utement acquite and validate these devices, no indepen-
dent evaluation is cauiced out. Although at one time inves-
tigators had o purchase ambulitory systems, nany manu.
facturers e now prepared o supply cquipment o wep
utable aiborories tor validistion. Howaever, the Eibour - in-
tensive taske of validkwion usually has 1o he paid for from
the laboratory's resources. Perthaps itis not unieasonable
W look forward o a relationship between the profession
and the manulacturing industry akin to that which exists
with the phanaceutical industy.,

Validition studics have been petlommed on a variety
ol devices by a number of Liboratories, cach using its
own protocol and statistical criteria for assessment [6-13].
Because of considerable vatiation in methodology itis not
always possible to compate one study with another and to
reconcile conflicting validatory results. Recently the AAMI
standard has been used for validation in the UK [ 14] and
goes some of the way towards solving this problem.

Another difliculty is the time-lag, hetween manufacture of
a device and validation, with publication of the validation
results in areputable journal. In practice the time-lag may
Le as long as S years, by which time the manufacturers are
ready o madket a modilication of the validated device and
the results of validation are thereby rendered obsolete.

The development of ambulatory blood pressure meas-
utement has eached an important stage. Recognition of
the value of the technique in the management of hyper-
tension, and in particular the likelihood that the threshold
for phanmacological intervention may be raised with sub-
stantial savings in diug prescription (estimated at approx-
imately $6 billion per annum in the USA [15]), has pro-
vided a potent macketing stimulus to manufacturers. While
this has the benefit of makiog improved technology avail-
able to medicine, investigators are faced with a large vaiiety
of expensive ambulatory devices, few ol which have been

Alidated for accuracy. In the non-ambulatory home mea-
suting matket, many devices are available but few have
been validated and most are probably inaccunue. I we
are Lo prevent a similar situation addsing in the ambulatory
home-measuting maket, stingent puidelines must be scet
without delay. However, guidelines, and even national stan.

dards, may be inellective in the face of ovenwhelming nar-
ket forces.

Manulacturers, investigators and  potential purchasers
ol ambuluory blood pressure measuting systems must
have guidelines to ensure the accuracy of these expensive
devices.

Only il investiptors and all those involved with publish-
ing lollow a standaud protocol foe ambulatory devices ae
we likely to see the responsible development of a valuable
technique.
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