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of the highest rates of throughput of patients in the United
Kingdom, Loudon8 found very few patients who could have been
discharged home, but 17 0 0 of medical patients and 1 "0 of surgical
patients could have been cared for appropriately in a general
practitioner unit.

Acute hospital facilities are undoubtedly often used where
less expensive alternatives would meet the patients' needs. The
fact that perhaps a fifth of the inpatients could be accommodated
elsewhere indicates the wide margins within which planners can
allocate their priorities, assuming, of course, that they could
persuade people to accept fewer facilities when demand was at
its greatest.

Generally, the Department of Health and Social Security
provides 2-0 to 2 5 beds per 100014 as the inclusive norm for all
acute beds, including paediatrics. The geriatric norm is 10 beds
per 1000 people aged over 65 years15 (this includes five beds per
1000 in community hospitals). Given that a tenth of the popula-
tion is aged 65 years or more, the number of beds for geriatrics
in a population of 1000 will be 1, to which can be added the
provision for the general acute specialties. This amounts to 3-5
beds per 1000, which is slightly less than that found in this study.
Our significant finding is that demand for highly expensive
acute hospital beds is much smaller than the current national
provision. If our results are typical then probably no more than
1-5 general acute beds per 1000 population are needed, and in
some circumstances even fewer may be adequate. A further
2-0 to 2 5 beds per 1000 population would be needed in support-
ing or community hospitals, which would provide nursing care.
These estimates, however, must be interpreted with caution
until further field studies, which need not be costly or prolonged,
have been made in other areas.

We thank the Northern Health and Social Services Board for
permission to use the data and Dr J F McKenna, chief administrative
officer, for helpful advice. Mr A J Pace and Mr G MacDonald of the

Oxford Regional Health Authority undertook the computer pro-
gramming. We are also greatly indebted to Dr R J Weir, deputy chief
medical officer at the Department of Health and Social Services
(Northern Ireland), and Professor R F L Logan and Mr D A T
Griffiths of the London School of Hygiene and Tropical Medicine for
guidance.

Reprints of the paper and copies of the tables, the criteria, and survey
forms can be obtained from SND.
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SHORT REPORTS

Clonidine-induced facilitation of
baroreceptor reflex
The hypotensive action of clonidine may result in part from its
facilitation of the baroreceptor reflex. In the present study direct
stimulation of the carotid sinus nerve in a conscious hypertensive
patient was performed during low- and high-dose clonidine treatment
to show the drug's facilitatory effect on the human baroreceptor
reflex.

Methods and results

A 56-year-old man had a permanent carotid sinus nerve stimulating
device, a baropacer,' implanted in 1968 as treatment for severe hypertension
refractory of medical treatment. He was maintained on various antihyper-
tensive medications thereafter, and between April 1975 and December 1976
his blood pressure was adequately controlled with continuous baropacing
and concomitant clonidine (1-8 mg/day) and diuretic treatment. On 8
December 1976 the diuretic spironolactone was discontinued and between
1 and 9 January 1977 the dose of clonidine was tapered to 0 2 mg twice daily
(0800 and 1500 h). The baropacer was turned off 24 hours before the
beginning of the study, for which informed consent had been given.
On day 1 (10 January) the 0800 dose of clonidine was replaced by a

placebo tablet. Baseline blood pressure and heart rate measurements were
recorded using a Roche 1216 Arteriosonde and an electrocardiograph
tracing. The baropacer was then activated for 20 minutes and turned off for
the remaining 40 minutes of the first hour. The procedure was repeated for
each of the next three hours. At 1500, the patient received clonidine 0 6 mg
and the baropacer was turned on until 0800 of the next morning. On day 2

a total dose of clonidine, 1 2 mg, was administered, with a further 0 4 mg
given at 0300 on day 3. At 0800 on day 3 the baropacer was again switched
on for the first 20 minutes of each of four consecutive hours and changes in
blood pressure and heart rate were followed.
On day 1 during low-dose clonidine treatment the average mean blood

pressure (diastolic t 1/3 pulse pressure) and heart rate at the start of the
4-hourly observation periods were 154 mm Hg and 72 beats/min (figure).
Subsequent stimulation of the carotid sinus nerve reduced the average heart
rate to 57 beats/min but decreased the mean blood pressure to only 146
mm Hg at 6 minutes. In contrast, on the high-dose clonidine day, activation
of the baropacer resulted in a pronounced fall in mean blood pressure from
(144 to 115 and 116 mm Hg at 2 and 20 minutes, respectively). The average
heart rate (54 beats/min) was appreciably lower than on day 1 and fell to 50
beats/min at 8 minutes.

Discussion

The depressor response to carotid sinus nerve stimulation in this
patient during high-dose clonidine therapy supports the concept that
the drug's hypotensive action may be mediated in part by its facilitation
of the baroreceptor reflex. These observations agree with those of
animal studies" 1 in which activation of the sinoaortic nerves has been
shown to produce a greater hypotensive response during clonidine
treatment. In the anaesthetised cat3 the fall in arterial pressure appears
to result from a decrease in sympathetic outflow since clonidine also
reduces discharges at the level of preganglionic splanchnic and post
ganglionic renal nerves. In man,4 enhancement of alpha-adrenoceptor
activity with bolus injections of phenylephrine produces a more
pronounced reflex bradycardia during clonidine treatment, suggesting
that the drug facilitates the baroreceptor mechanism.
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Effect of baropacer stimulation on blood pressure and heart rate
during low-( .) and high-( *)dose clonidine treatment. Each
point on the graph represents mean value of 4-hourly readings
following administration of clonidine or placebo.

Stimulation of afferent carotid sinus nerves in our patient during
low-dose clonidine treatment resulted in a relatively small fall in blood
pressure compared with the depressor response observed on the high-
dose day. Since the experimental conditions were otherwise similar,
it appears that clonidine facilitated medullary vasomotor neurones,
the central component of the baroreceptor reflex, producing a decrease
in sympathetic outflow and hence blood pressure.

In considering the hypotensive action of clonidine, the drug may
also directly inhibit central sympathetic activity by a mechanism
which may be independent of its effects on baroreceptor function.)
The relative importance of baroreceptor facilitation and direct central
sympathetic inhibition to the observed hypotensive response in treated
patients remains unknown.

I am the recipient of an Ontario Heart Foundation Senior Research
Fellowship.
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Intravenous glucose tolerance and
maintenance haemodialysis

Carbohydrate intolerance is common in uraemia and is generally'
believed to improve with regular haemodialysis. This opinion,
however, is based on studies in which the glucose concentration was
measured by non-specific reducing methods, which yield falsely
raised values for uraemic sera.2 Thus dialysis may seem to improve
glucose tolerance by removing reducing substances other than glucose,
such as creatinine, uric acid, etc.2 In one recent study,; in which
plasma glucose was measured by a glucose-specific enzymatic method,

the response of patients with end-stage renal failure, either undialysed
or on regular haemodialysis, to an oral glucose load was not improved
after dialysis.
We used a glucose-specific assay method to study the acute effect

of dialysis on the response to intravenous glucose in 10 uraemic
patients on maintenance haemodialysis.

Patients and methods

We studied eight male and two female uraemic patients, aged 42 + 4 (mean
± standard error of mean) years and within 94 ± 5 0,, of their desirable weight.
They had no family histories of diabetes mellitus and no known glucose
intolerance before the onset of renal failure. They also showed no evidence
of gastrointestinal or endocrine disorders, had had no recent intercurrent
illness or weight change, and hyperparathyroidism was not detected clinically
or by x-ray examination. All patients were on a free diet, with at least 200-g
carbohydrate intake daily; salt was unrestricted. They were on a thrice-
weekly, five-hour haemodialysis schedule for 27 ± 9 months. The dialysis
bath contained no glucose.

Each patient was studied the first time shortly (range 0 2-17 hours) after
dialysis ("post-dialysis") and the second time 65-109 hours after deliberate
withdrawal of dialysis ("predialysis"), the order of the two studies being
randomised. On both occasions fasting blood was drawn for creatinine,
methylguanidine, nitrogen, potassium, and glucose measurements; 0 33 g/kg
glucose as a 40 1 solution was then injected intravenously over a two-
minute period; and plasma samples for glucose measurement were taken
2 5, 5, 7 5, 10, 15, 20, 25, 30, 35, 40, 50, and 60 minutes afterwards. All
patients agreed to having their dialysis postponed and to participating in the
investigation.

Creatinine, nitrogen, and potassium were measured by standard techniques,
and methylguanidine by chromatography; glucose was assayed by the
glucose oxidase method (Glucose Analyser, Beckman Instrument). Glucose
k value (fractional removal rate) was computed by monoexponential inter-
polation of the absolute glucose readings from 10 to 60 minutes after injection,
with the use of least squares analysis. We used the paired t test to compare
the means of the post- and predialysis values.

Results and comment

Post-dialysis serum creatinine concentrations fell from 1379+97
to628 ±44 ixmol,dl (15 6 +1 1 to 7 1 +0 5 mg, 100ml (P < 0 001);plasma
methylguanidine from 11 24+1 2 to 7-9+1 0 iimol/l (98+11 to 69+9
uig, 100ml) (P<0 05); nitrogen from 136 4+6 to 607+5 mmol/l
(191+8 to 85+7 mg100 ml) (P<0001); and serum potassium from
6-4+04 to 44+02 mmol(mEq),'l (P<0 01). Average plasma glucose
concentrations, however, were higher at all the sampling points in the
post-dialysis period (figure). One patient was intolerant to intravenous
glucose (k value < 1) before dialysis, and three were so after dialysis.
Glucose k value increased in one patient, remained about the same
in five, and decreased in four. The difference between the means
(1 69 +0 1 %,, min before and 1-35 +0 1 /O/min after dialysis) was not
statistically significant.
On average our patients' ability to dispose of an acute glucose load

was no better in the shorter period after dialysis-despite the effective
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Mean (±standard error of mean) plasma glucose concen-
trations after 0 33 g/kg intravenous glucose in 10 ureamic
patients on maintenance haemodialysis 77+5 hours (closed
spaces) and 6±2 hours (open spaces) after last dialysis.

Conversion: SI to traditional u4nits-Blood glucose,,mmol/l
18 mg/l00 ml.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.6090.802 on 24 S
eptem

ber 1977. D
ow

nloaded from
 

http://www.bmj.com/

