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Can insulin-treated diabetics be given beta-adrenergic
blocking drugs?

ANTHONY H BARNETT, DAVID LESLIE, PETER J WATKINS

Summary and conclusions

Lack of awareness of hypoglycaemia leading to loss of
consciousness is a serious problem in some insulin-
treated diabetics, and beta-blocking drugs may increase
this hazard. A prospective study was therefore carried
out over eight months to determine the incidence of
hypoglycaemic episodes in 50 insulin-treated diabetics
taking beta-blockers as compared with 100 diabetic
controls matched for age, sex, and duration of diabetes.
The incidence of loss of consciousness from hypo-
glycaemia was the same in both groups and was unrelated
to the dose of beta-blocking drug used. Five patients
taking beta-blockers and 10 controls had episodes of
unconsciousness, but four of these patients taking beta-
blockers had had similar episodes in the two years
preceding treatment.

It is concluded that beta-blocking drugs are generally
safe in insulin-treated diabetics and that hypoglycaemic
unconsciousness resulting from their use is rare.
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Introduction

Beta-adrenergic blocking agents are an important advance in
the management of hypertension and ischaemic heart disease.
Concern has been expressed, however, about using these
agents in insulin-treated diabetics because they might possibly
reduce or eliminate the warning symptoms of hypoglycaemia,
which are partly due to adrenergic stimulation. Hypoglycaemic
loss of consciousness has been reported in an insulin-dependent
diabetic taking beta-blocking drugs,' but the extent of this
problem is unknown.
We conducted a prospective investigation to discover the

incidence of unconsciousness from hypoglycaemia in insulin-
treated diabetics receiving beta-blocking drugs compared with
matched controls.

Patients and methods

We studied for eight months 50 insulin-treated diabetics taking
beta-adrenergic blocking drugs. Forty-three were taking non-
cardioselective drugs and seven cardioselective drugs (acebutalol or
metoprolol). Thirty-six of the patients were being treated for hyper-
tension, 10 for angina, two for arrhythmias, and two for anxiety.
One hundred insulin-treated diabetics who were not taking beta-
blocking drugs served as controls and were selected consecutively to
match for age, sex, and duration of diabetes.
The patients were each given a diary card on which to record

details of episodes that they considered to be hypoglycaemic. We
kept a separate card to record the details of each patient and the
nature of each hypoglycaemic episode. Particular attention was paid
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to the cause of each hypoglycaemic attack, warning symptoms, and
loss of consciousness. Loss of consciousness was recorded whenever
intravenous glucose had been given or the episode witnessed.

All results were analysed by the x2 test.

Results

There was no significant difference in age or duration of diabetes
between the two groups. The mean age (-4-SD) of the diabetics
taking beta-blockers was 55-3±12 5 (range 27-76) years compared
with 520 ± 14 2 (range 25-76) years for the controls. The mean
duration of diabetes was 21 3±10 4 (range 4-48) years and 20±9-9
(range 4-47) years respectively.
The incidence of hypoglycaemic loss of consciousness was 10%

in both groups, with episodes occurring in five of the patients taking
beta-blockers and 10 controls. Of the five patients taking beta-
blockers, four gave a history of hypoglycaemic unconsciousness in
the two years before starting the drugs; while of the 10 controls,
nine gave a history of such episodes in the preceding two years.
Altogether, eight episodes of unconsciousness occurred in the five
patients taking beta-blockers and 13 in the 10 controls.

There was no relation between the incidence of hypoglycaemic
episodes and loss of consciousness and the dose of beta-blocker
(table I). Loss of consciousness occurred in four patients taking a
non-cardioselective drug in a daily dosage of 40 mg (oxprenolol) and
120 mg, 120 mg, and 240 mg (propranolol). One patient lost con-
sciousness while taking acebutalol in a daily dose of 200 mg. In
contrast, the mean dose of propranolol in those who never lost
consciousness was 240 ±296 mg/day (range 40-1200 mg/day), eight
of these patients taking over 240 mg propranolol/day.
The proportions of patients experiencing hypoglycaemic episodes

in the group taking beta-blockers and the controls were similar
(620' (31/50) and 660o respectively). The total number of hypo-
glycaemic episodes was 219 in the patients taking beta-blockers and
398 in the controls. Patients were asked directly whether they con-
sidered warning symptoms to be inadequate, and about 1000 in
each group reported this to be the case.

Hypoglycaemic episodes including loss of consciousness were
unrelated to age, sex, or duration or complications of diabetes. Both
sexes and all ages and durations of diabetes were represented in the
five patients who lost consciousness while taking beta-blockers (table
II). Only one patient lost consciousness for the first time while
taking a beta-blocker (propranolol 120 mg/day), and he also reported
reduced warning symptoms of hypoglycaemia after he started the
drug.
When the diabetics were studied according to the severity of

microangiopathy those with severe complications (proliferative
retinopathy, maculopathy, or persistent proteinuria) were no more
likely to develop hypoglycaemic unconsciousness than those without
complications or with only mild background retinopathy (table II).

TABLE I-Relation between episodes of hypoglycaemia and dose of beta-blocking
drug. (Figures are numbers of patients)

Dose (mg/day) < 80 80-159 160-319 >320

Propranolol
Hypoglycaemic unconsciousness 2 1
Hypoglycaemia without loss of

consciousness . . 3 8 3 2
No hypoglycaemic episodes .. .. 2 7 1 4

Oxprenolol
Hypoglycaemic unconsciousness 1
Hypoglycaemia without loss of

consciousness 2 2
No hypoglycaemic episodes 1 2 2

977

The proportions of patients experiencing the common symptoms

of hypoglycaemia were similar in both groups. Hunger occurred in
13 patients taking beta-blockers and 32 controls, shakiness in 23 and
53 patients respectively, palpitations in 13 and 17, and mental change
in 30 and 58. Only sweating differed between the two groups, being
more common in the patients taking beta-blockers (41 v 59
patients; p < 0 05).

Discussion

We designed this study to determine whether beta-adrenergic
blocking drugs cause loss of consciousness from hypoglycaemia
in insulin-treated diabetics. We found that diabetics taking
beta-blockers were no more prone to hypoglycaemia or hypo-
glycaemic unconsciousness than matched diabetic controls. Out
of five patients taking beta-blocking drugs who experienced
loss of consciousness, four had had similar episodes when not
taking the drug. Thus in only one of 50 patients might hypo-
glycaemic unconsciousness be attributed to use of a beta-
blocker. We conclude that beta-adrenergic blockers are generally
safe to use in insulin-treated diabetics.
Hypoglycaemic unconsciousness was unrelated to the dose

of beta-blocker and occurred in those taking small and moderate
amounts. Out of 45 patients who did not experience hypo-
glycaemic unconsciousness, eight were taking over 240 mg
propranolol/day.
Hypoglycaemic unconsciousness remains the greatest fear

of most insulin-treated diabetics. It is alarmingly common, and
occurred in 15 of the 150 patients in the present study in only
eight months. These 15 patients also had a history of recurrent
loss of consciousness before the study, which the remaining
patients did not have. Although hypoglycaemic unconsciousness
is generally considered to become more common with increasing
age and duration of diabetes,2 those who experienced it in the
present study of selected patients included both young and old
patients and those with and without severe complications.
Autonomic neuropathy is sometimes considered to be respon-

sible for hypoglycaemic unconsciousness,2' although this is
poorly documented and we have observed (unpublished) that
some patients with severe autonomic neuropathy retain good
warning symptoms of hypoglycaemia. Patients taking beta-
blockers appear to be more likely to sweat excessively, and this
has been reported by others.4

Studies on diabetics have been performed to establish the
effects of selective and non-selective beta-blockers on changes
in blood glucose concentrations after insulin. During insulin-
induced hypoglycaemia the rate of fall of blood glucose con-

centration is not affected by a beta-blocker.5-8 The rate of
recovery of the blood glucose concentration has been reported
to be unaffected5 6 or delayed by both selective and non-selective
beta-blockers in insulin-treated diabetics, with very little
difference between them,8 and even in non-diabetics the
difference is small.9 10 The conclusion that selective beta-
blockers are less hazardous than non-selective drugs when
given to diabetics is not warranted on the basis of these studies.
In the present study one of our patients taking a selective and
four taking a non-selective beta-blocker experienced hypo-
glycaemic unconsciousness, while six taking a selective and 39
taking a non-selective drug did not.

TABLE iI-Details of patients who experienced hypoglycaemic loss of consciousness during eight-month study

Mean duration of Retinopathy
Mean age diabetes

No of (range) (range) Proliferative Diabetic Autonomic
patients (years) (years) Sex Nil Background retinopathy, nephropathy neuropathy

retinopathy maculopathy

Patients taking
beta-blockers 5 54 20 3F, 2M 2 2 1 2 1

(27-70) (14-26)
Controls 10 55 23 3F, 7M 5 3 2 1 0

(30-71) (8-32)
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We conclude that beta-blocking drugs are generally safe
to use in insulin-treated diabetics and that hypoglycaemic
unconsciousness resulting from their use is rare. Whether
selectivity confers any real advantage remains uncertain. It is
unnecessary to deny diabetics the therapeutic benefit of beta-
blocking drugs.

We thank Dr D A Pyke, consultant physician to the diabetic depart-
ment, for his help and encouragement in the production of this paper.
DL is supported by the MRC.
Requests for reprints should be sent to AHB.
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Altered haemorheology in oral-contraceptive users

PETER C BUCHAN, HAMISH N MACDONALD

Summary and conclusions

The haemorheological profile of the menstrual cycle was
determined in 12 women who did not take oral contra-
ceptives and compared with that in two groups of women
(n= 8 and n= 30) who had been taking oral contraceptives
for at least six months. Packed cell volume, platelet count,
erythrocyte deformability, plasma fibrinogen concentra-
tion, and plasma and whole-blood viscosity varied
cyclically throughout the menstrual cycle in the 12
non-users.
This variation was abolished by the use of oral contra-

ceptives, and the values of these indices were raised by
an amount likely to predispose to thrombosis.

Introduction

The association between arteriovenous thromboembolism and
use of oral contraceptives is well establishedl 2 and has stimulated
investigation into possible causative mechanisms. Contraceptive
steroids increase the concentrations of many coagulation factors
and reduce that of antithrombin III,3-5 increase platelet
adhesiveness,6 and reduce venous flow velocity by increasing
venous distensibility7 and whole-blood viscosity.8-10 All of
these effects increase the risk of thromboembolism, and a full
understanding of them must be based on a sound appreciation
of the physiological background on which they are imposed.
Little attention, however, has as yet been paid to the changes in
haemorheological indices in the menstrual cycle. We have
determined these changes in both users and non-users of oral
contraceptives.
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Patients and methods

Twenty women had blood taken at the same time of day on four
occasions one week apart during their menstrual cycle. Twelve were
taking no medication, and eight had been taking an oral contraceptive
containing 30 Lg ethinyloestradiol and 250 ug norgestrel for at least
six months. A further 30 women who had been taking the same oral
contraceptive for at least six months gave one blood sample between
the seventh and twenty-first day of their cycle. All of the women were
healthy volunteers, aged from 22 to 34 years, who did not smoke.

Packed cell volume and platelet count were measured with a Coulter
Counter S, plasma fibrinogen concentration according to the method
of Ratnoff and Menzie," erythrocyte deformability by a microfiltration
method,12 and plasma and whole-blood viscosity with a Deer Rheo-
meter at a shear stress of 0 057 N/M2 (0 57 dynes/cM2n) at 370C.

Serial data were analysed using paired t tests on the mean differ-
ences between stages and cross-sectional data analysed using Student's
t tests.

Results

The table shows the mean values of all indices in users and non-
users of oral contraceptives and the significances of the differences
between the means for adjacent stages in each group.

Packed cell volume rose to a peak at ovulation, remained high in the
luteal phase, and fell at menstruation in the women who were not
taking oral contraceptives. In the women taking oral contraceptives
this variability was abolished. Comparing the cross-sectional data
from the 30 contraceptive users with data from each stage of the cycle
in non-users, the mean packed cell volume was significantly higher in
the contraceptive users than in the non-users for all stages (days 1-7,
p < 001; 12-16, p < 005; 18-21, p < 001; and 26-28, p < 005).

Platelet count rose to a peak at ovulation, started to fall before
menstruation, and continued to fall during menstruation in non-users.
In contraceptive users the count remained steady throughout the
cycle, and in the cross-sectional study the mean platelet count was
significantly higher in contraceptive users than in non-users on days
1-7 (p < 001) and 26-28 (p < 001).
Plasma fibrinogen concentration in non-users rose to a peak just

before menstruation and fell after the onset of menstruation but was
otherwise constant. In contraceptive users the concentration remained
constant during the 21 days of treatment and then fell slightly but
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