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Twenty-four hour ambulatory recording of blood Ambulatory blood pressure meas- 
urement, after 20 years of being 

pressure has now come of age as a useful clinical confined to research laboratories, 
techniaue in diamosis. management and stroke has now . come ~ ~ of - age as  a valuable - . .  

I - - I investigation in the clinical diagno- 
prediction in hypertension. Of particular interest sis and management of hyperten- - - - 
are the circadian and sleep variants observed. sion. 

The first ambulatory recordings Drug therapy can be more accurately monitored of blood pressure over a 24 hour 
using this technique but its greatest use may be in period were made with a device 

reducing the number of patients diagnosed as that recorded the intra-arterial 
vressure. This necessitated leav- 

suffering. from hv~ertension. inn a fine catheter in the brachial 
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measure pressures half-hourly 
during waking hours but as it de- 
pended on cuff-inflation by the 
patient it could not give night-time 
pressures. 

We were so impressed by the 
additional information obtained 
with the Remler in hypertensive 
patients that we established the 
Ambulatory Blood Pressure Labo- 
ratory, staffed by a research sister 
and an engineer. This laboratory, 
which has been in existence for 10 
years has tested eight ambulatory 
measurement systems for accuracy 
and we are presently analysing 
nearly 3,000 recordings of ABP in 
the computer data base - one of the 
largest series of ABP recordings in 
the world. 

24 hour ABP 
The next step in the development of 
ABP was the production of a fully 
automated device capable of auto- 
matically inflating the cuff so as to 

provide night-time as well as day- 
time pressures. A variety of sys- 
tems are now available for doing 
this and the additional information 
provides a much more detailed 
assessment of blood pressure be- 
haviour in the hypertensive pa- 
tient. Because we believe that 
night-time pressure is a t  least as 
iinportant as day-time pressure we 
now record ABP over 24 hours in all 
patients. . 

In practice the patient comes to 
the Ambulatory Blood Pressure 
Laboratory between 9.00 and 10.00 
a.m. The device is fitted, checked 
for accuracy, and the patient is 
given a few simple instructions by 
the laboratory sister and provided 
with a diary card in which to note 
activity at. the time of recording. 
The patient leaves the hospital to 
return to work or home, and the 
device records blood pressure auto- 
matically every thirty minutes 
throughout the 24 hours. The 

patient takes the device off the next 
morning and returns it to the labo- 
ratory where it is decoded by com- 
puter and a printout is obtained 
plotting the systolic and diastolic 
pressures over 24 hours, as well as 
providing statistical data on the 
mean day-time and night-time 
pressures, the highest pressures 
and the lowest pressures. 

The value of ABP 
ABPis radically changing the stan- 
dard approach to the diagnosis and 
management of hypertension for 
one fundamental reason: it is not 
logical to make recommendations - 
often life-long - on casual blood 
pressure measurement obtained 
under, what many patients per- 
ceive to be stressful circumstances. 
Even when pressure measure- 
ments are repeated by the doctor it 
is often not possible to remove the 
anxiety induced element of meas- 
urement that the Americans so 
aptly called "white coat hyperten- 
sion". ABP is of the greatest value 
in the following circumstances: 

Dia~nosis  o f  hypertension: 
We a r e  all famjiiar with the pa- 
tient, often young, who has border- 
line elevation of blood pressure - 
160190mmHg one day, 1351 
80mmHg, the next. Such people are 
often anxious and if a job, or mort- 
gage, depends on the outcome of 
the examination a vicious circle is 
established whereby further anxi- 
ety further raises the blood pres- 
sure. ABP quickly resolves. this 
problem. Characteristically . the 
first few readings of the day from 
such a patient show borderline 
'elevation of blood pressure similar 
to that seen with routine measure- 
ment, but once the subject has 
become accustomed to the device, 
pressures quickly settle to the nor- 
mal range, and the overall mean 
pressures for the 24-hour period 
are normal. 

The illustration shows that if we 
apply the WHO classification of 
hypertension as a pressure greater 
than 160190mmHg ,there are re- 
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markable differences in the rate of 
diagnosis between doctor recorded 
pressures (family practitioner and 
hospital clinic) and pressures re- 
corded by ABP. In 2000 patients, 
75% would have been diagnosed 
hypertensive in the general 
practitioner's surgery, 53% in the 
hospital clinic, and only 28% ifABP 
is used for making the diagnosis 
(Figure 1). The implications of this 
finding in terms of overdiagnosis 
and treatment are obvious. 

Assessing treatment: 
ABP provides an assessment of the 
efficacy of drug treatment in hy- 
pertensive patients over 24 hours. 
Knowing the time of ingestion of 
the drug(s) it is a simple matter to 
judge how long it takes for the drug 
to become effective and how long 
the effect lasts. This information is 
helpful in deciding if treatment is 
being effective, and if it is needed 
once or more during the day. 

We now know that most (but not 
all) patients with hypertension 
have a nocturnal fall in blood pres- 
sure as part of the circadian 
rhythm. This fall may be as much 
as 2OmmHg for systolic pressure, 
and obviously in those patients 
with a marked nocturnal fall, we 
need only direct therapy to reduc- 
ing day-time pressures. In fact, 
there is now some evidence that it 
may be dangerous in the' face of a 
substantial nocturnal fall to reduce 
night-time pressure further with 
drug treatment. 

Cost saving implications of 
ABP: 
Considerable financial savings in 
drug prescribing may be made (i) if 
fewer patients are started on drug 
therapy, and (ii) if less drugs are 
needed for those patients who do 
require therapy. Moreover, the less 
drug administered, the fewer the 
adverse effects. Against such sav- 
ings must be balanced the cost of 
ABP which has been very expen- 
sive during the research phase. 
However, cheaper recorders are 
now becoming available and the 

cost will obviously decrease with 
wider use. ABP measurement a t  
present costs IM100 - IM150 per 
recording. However, when this cost 
is balanced against the potential 
saving in drug costs, as well as the 
additional information obtained on 
the severity of the patient's blood 
pressure, its variability and cir- 
cadian rhythm and the response to 
treatment, it may be seen as a rea- 
sonably priced investigation. 

Prognostic value ofABP: 
There is now good evidence that 
ABP is a better predictor of cardio- 
vascular mortality than casual 
blood pressure measured in the 
surgery or clinic. The Blood Pres- 
sure Unit is participating in two 
.multicenter European studies 
aimed a t  assessing the prognostic 
role of ABP. 

In one study hypertensive pa- 
tients of all ages will be randomly 
allocated to management by either 
office blood pressure or ABP and 
the morbidity of the two groups will 
be compared over a number of 
years. Of equal interest will be the 
differences in drug prescribing and 
the quality of life between the two 
groups. The second study - the 
SYSTEUR Study - will assess the 
role ofABP in elderly patients with 
systolic hypertension. 

An analysis of 24 hours record- 
ings from our data base shows that 
most patients with hypertension 
have a nocturnal fall or dip in blood 
pressure ("dippers") but about 20% 
of hypertensive patients do not 
have this fall ("non-dippers") (Fig- 
ure 2). In these patients the inci- 
dence ofstroke is higher than in the 
"dippers", and we are now attach- 
ing considerable importance to the 
night-time pressure as a possible 
predictor for stroke in hyperten- 
sive patients. 
Research applications ofABP: 
For the sake of completeness men- 
tion should be made of the many 
research application of ABP, of 
which the most important is the as- 
sessment of the efficacy of new an- 
tihypertensive drugs. ABP shows 

the time of onset of drug effect and 
provides what was never possible 
with conventional measurement 
techniques, namely an assessment 
of the duration of drug effect. 

In conclusion ABP has a number 
of applications in hypertension, 
but its greatest practical relevance 
is that it reduces the number of 
patients diagnosed as hyperten- 
sive and so the medication given to 
those needing treatment may be 
accurately assessed to ensure that 
excess drugs are not prescribed. 
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