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Summary

Studies evaluating the antianxiety and antipanic properties of 8-blockers do not support their routine
use in treating either generalized anxiety disorder or panic disorder. The use of propranolol for anxiety
disorders accompanied by physical symptoms, especially cardiovascular complaints, may be effective in
some patients when combined with benzodiazepines or perhaps in some non-responders to conventional
treatment. Better designed studies are needed to evaluate the exact role of B8-blocking agents in treating
anxiety.

The efficacy of propranolol in patients with panic disorder has not been widely researched, but
preliminary results have not been encouraging. Propranolol may provide svmptomatic relief in some
patients with residual somatic complaints (i.e., palpitations and tachycardia), when combined with the
patient’s ongoing drug regimen. Because S-blockers may induce depression, they should be used cautiously
— if at all — in panic patients with concurrent depressive illness.
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Introduction states (Wheatley 1969; Bonn et al. 1972; Ramsey
et al. 1973; Tyrer and Lader 1973, 1974a, b;

The use of S-adrenergic blocking drugs in the Kellner et al. 1974; Silverstone 1974; Becker 1976;

treatment of mental disorders began in 1966 when
Granville-Grossman and Turner (1966) suggested
that propranolol might be beneficial in managing
the physical symptoms of anxiety, especially
cardiovascular complaints. Additional reports
evaluating the efficacy of B-blockers in anxiety
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Burrows et al. 1976; Johnson et al. 1976; Tanna et
al. 1977; Kathol et al. 1980) and panic disorder
{(Noyes et al. 1984; Shehi and Patterson 1984;
Munjack et al. 1985) have been published and
several review articles have been written (Whitlock
and Price 1974; Greenblatt and Shader 1978; Cole
et al. 1979; Tyrer 1980; Noyes 1982, 1985; Hayes
and Schulz 1983). However, the efficacy and exact
therapeutic role of B-blocking drugs in treating
generalized anxiety disorder and panic disorder
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remain unestablished. In this paper we will review
the pharmacology of B-blocking agents and ex-
amine theories which indicate that they may be
useful for the treatment of anxiety. Then we will
critically review the clinical studies and suggest
guidelines for clinical use.

Anxiety disorders

According to the recently revised edition of the
Diagnostic and Statistical Manual of the Ameri-
can Psychiatric Association (1987) (DSM-III-R).
anxiety disorders are classified into several differ-
ent subtypes (e.g., generalized anxiety disorder,
panic disorder with agoraphobia. phobic dis-
orders, obsessive-compulsive disorder, and post-
traumatic stress disorder). Anxiety disorders are
among the most common mental disorders en-
countered in clinical practice. About 16% of the
population will have an anxiety disorder at some
point during their lives, with more illness in wom-
en than men (Myers et al. 1984). Types of anxiety
disorders possibly responsive to f-blockers include
generalized anxiety disorder, panic disorder with
agoraphobia, and social phobia (Dommisse and
Hayes 1987).

Generalized anxiety disorder is characterized
by persistent disabling anxiety of at least 6 months
with at least six symploms present. Symptoms
involve the arcas of motor tension. autonomic
hyperactivity, vigilance and scanning, and appre-
hensive expectation (DSM-ITI-R). Benzodiaze-
pimes are currently the drugs of choice for the
treatment of generalized anxiety disorder (Dom-
misse and Hayes 1987). Most well-controlled,
short-term studies of benzodiazepines indicate that
they are effective in decreasing both the subjeclive
and physiclogic symptoms of anxiety (Greenblatt
and Shader 1978). However, B-blockers have heen
recommended as a specific treatment for the
physical symptoms of anxiety (Granville-Gross-
man and Turner 1966; Tyrer and Lader, 19744, b).

Panic disorder begins as a serics of acute or
unprovoked (spontaneous) anxiety attacks, involv-
ing an intense, terrifying fear. Patients often de-
scribe an overwhelming sense of doom, a fear of
dying or losing control, and a host of physical
symptoms, suggestive of autonomic hyperactivity.
Panic attacks last no more than 20-30 min, with

the most intense symptoms within the first 10 min.
In most patients the disease is progressive and
patients often develop anticipatory (chronic)
anxiety. Eventually, patients will avoid specific
situations (e.g.. crowded places. stores, bridges,
and traveling away from home) where they lear
that a panic attack may occur and where help is
not readily available or escape possible. When
phobic avoidance (or agoraphobia) becomes
widespread (i.e., includes many public places or
travel away from home) and increasing constrict-
ing of activities is evident. the diagnosis of panic
disorder with agoraphobia is made (DSM-III-R).
Effective therapeutic agents in the trecatment of
panic disorder or agoraphobia with pani¢ attacks
include the tricyclic antidepressant imipramine,
the moncamine oxidase inhibitor phenelzine, and
the benzodiazepine alprazolam (Ballenger 1986;
Dommisse and Haves 1987). Propranolol is occa-
sionally recommended, in combination with an
antipanic agent, for patients who continue to have
difficulty with palpitations (Ballenger 1986).

Social phobia is a type of phobic disorder that
1s characterized by a persistent, irrational fear of
behaving in an embarrassing or humiliating
manner in public when the individual is the focus
of others’ attention (DSM-III-R). Although there
is no established treatment for social phobia, some
patients respond to B-blocking agents. Evidence to
support the use of g-blockers comes from reports
of their positive effects on performance anxiety
(Dommisse and Hayes 1987). Administration of
40 mg propranolol 1 h hefore a performance may
be quite helpful, since physical symptoms of
anxiety frequently add to the patient’s distress.
The only controlled study of propranolol in a
clinic population of social phobics did not report
a positive drug response, but only 15 patients were
studied (Fallon et al. 1981).

Symptoms of anxiety are both psychological
(tension. fear, difficulty concentrating, and ap-
prehension) and somalic (tachyecardia, palpita-
tions, tremor, sweating, and gastrointestinal upset)
{DSM-II1-R). For some patients, the most
troublesome and disabling symptoms are somatic.
Physiologic changes often include an increase in
pulse rate, systolic blood pressure, muscle activity
and respiralory rate; a decrease in salivation and
finger pulse volume, diaphoresis, and mydriasis.



Patients with panic disorder report somatic symp-
toms, especially cardiovascular, more frequently
than do patients with generalized anxiety disorder
{Anderson et al. 1984). Beta-blocking drugs may
be effective, used alone or in combination with an
anxiolytic or antipanic agent, in some patients
with somatic symptoms of anxiety.

Pharmacology of B-adrenergic blocking agents

In 1948, Ahlquist classified receptors of the
sympathetic (adrenergic) nervous system into two
types, a and B, according to the response of
various tissues to sympathomimetic amines. Beta-
receptors are further subdivided into 8, (cardiac)
and £, (vascular. bronchial and gastrointestinal
smooth muscle) (Lands el al. 1967). Beta-receptors
have been identified in the central nervous system
(CNS).

Tn 1964 propranolol, the first non-selective 8-
adrenergic blocking agent, was introduced (Black
et al. 1964). In 1968 propranolol was marketed in
the United States for the treatment of cardiac
arrhythmias. Examples of B-blockers currently
marketed for oral use include both cardiesclective
drugs (e.g., metoprolol (Lopressor) and atenolol
(Tenormin)) and non-selective drugs (e.g., pindo-
lol (Visken), oxprenclel (Trasicor), nadolol (Cor-
gard) and timolol (Blocadren)). Beta-blocking
agents are used successfully for a growing number
of medical problems (e.g., essential hypertension,
angina pectoris, cardiac arrhythmias, hypertrophic
obstructive cardiomyopathy, pheochromocytoma,
migraine). They are also used for the prevention of
reinfarction and sudden death in selected myocar-
dial infarction patients.

The most important therapeutic effects of these
drugs are on the B, (cardiac) receptors. Proprano-
lol decreases heart rate and cardiac output and
slightly decreases blood pressure in resting sub-
jects. The effects on cardiac output and heart rate
arc morc dramatic during exercise (Weiner 1985).

Non-selective S-blockers have considerable cf-
fects on the hronchi and bronchicles. Bronchodi-
lation is mediated by f,-receptors and blocking
these receptors increases airway resistance. Al-
though this is not chinically important in normal
individuals, 1t can be marked and can result 1n
bronchospasm in asthmatics. Propranolol inter-
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feres with insulin secretion and glycogenolysis.
These agents should be used with caution in pa-
ticnts prone to hypoglycemia and in diabetics
{(Weiner 1985). Cardioselective S-blocking drugs,
m low doses, may be preferred; however, at higher
doses cardioselective drugs lose their specificity
and will inhibit #,-receptors.

Pharmacokinetics

The pharmacokinetic properties of B-blockers
vary and have been previously reviewed (Rout-
ledge and Shand 1979; Gengo and Green 1986).
After oral administration, propranolol is a lipo-
philic alkaline compound that is almost com-
pletely absorbed. Approximately 60-70% of the
drug is metabolized during its first pass through
the liver and only 30- 40% of the drug is bioavail-
able (Wood et al. 1978). Individual variability in
the degree of first-pass climination contributes to
the great difference in plasma concentrations afler
oral admimstration of equivalent doses. The half-
life of propranolol after chronic oral administra-
tion averages about 4 h; multiple daily dosing is
required (Wood et al. 1978; Gengo and Green
1986).

An important pharmacokinetic difference in the
B-blockers 1s that some are predominantly
metabolized by hepatic mechanisms (propranolol,
metoprolol, timolol) and others are climinated by
renal mechanisms (nadolol and atenolol). Pindolol
depends equally upon hepatic and renal mecha-
nisms for elimination and drug accumulation oc-
curs when either mechanism is impaired. The bio-
availability of propranolol, metoprolol, and timo-
lol would be expected to increase in patients with
renal insufficiency and drug accumulation occurs
(Gengo and Green 19846).

The lipid solubility of B-blockers is an im-
portant factor in predicting the extent and rate of
drug distribution into the CNS. Propranolol,
metoprolol, alprenolol, and pindolol are highly
lipid soluble and show a significant delay in reach-
ing CNS receptor sites and are removed more
slowly than the more lipid soluble drugs. When
taken chronically, all B-blockers show significant
distribution into the CNS (Gengo and Green
1986).



122

Noradrenergic hypothesis and mechanism of action
of p-blockers in anxiety disorders

Since the early work of Cannon (1927), re-
scarchers have associated symptoms of anxiety
with a central sympathetic or noradrenergic
nervous system discharge. In addition, anxious
patients clearly display symptoms indicating pe-
ripheral noradrenergic hyperactivity (e.g., hyper-
ventilation, palpitations, and tremulousness). The
relationship of these peripheral symptoms to the
central etiology of anxiety is unknown. Because
B-blockers are known to decrease noradrenergic
activity, they have been investigated as a possible
treatment for anxiety disorders. Tt is well estab-
lished that B-blockers possess both central and
peripheral B-blockade. Recently, B-blockers have
been shown to antagonize other neurotransmitters,
including serotonin (Gardner 1985).

In an effort to further test the noradrenergic
model of anxicty, researchers have administered
drugs that specifically affect certain neurotrans-
mitters to animals, healthy subjects, and patients.
Although effects of mtravenous norepinephrine,
epinephrine. and the B-adrenergic receptor agonist,
isoproterenol, have been studied in anxious pa-
tients, results are confusing and difficult to inter-
pret because of the poor CNS penetration of the
substances used (Charney el al. 1984). Other agents
have produced more promising results. For exam-
ple, low doses of B-carboline-3-carboxyhc acid
ethyl ester (B-CCE), a benzodiazepine receptor
antagonist, produce a response in monkeys similar
to the effects experienced in anxious patients and
normal subjects during stressful situations. Thesc
pharmacodynamic effects of B-CCE (e.g., bchav-
loral agilation, clevated plasma cortisol levels,
blood pressure, and heart rate) were blocked by
pretreatment with diazepam, but pretreatment with
propranolol blocked only the increase in heart
rate. Therefore, increased heart rate, a somatic
component of anxicty, may be selectively affected
by propranclol (Insel et al. 1984).

Redmond (1977) provided ewvidence that the
small brain stem nucleus (the locus ceruleus (LCY)
may be involved in the body’s arousal response
and may play a major role in regulating anxiety.
The LC contains 70% of the brain’s noradrenergic
neurons and has widespread projections to the

limbic system as well as the cercbral and cerebel-
lar cortices. The w,-adrenergic autoreceptor
located presynaptically on neuronal cell bodies or
terminals regulates the release of norepinephrine
from the locus ceruleus and the lateral tegmentum
through a negative feedback mechanism. Drugs
with antianxiety or antipanic effects (e.g., benzodi-
azepines and antidepressants) inhibit LC activity
(decrease norcpinephrine release). The exception
is buspirone, a recently approved non-benzodi-
azepine anxiolytic, that increased 1.C neuronal
impulse flow (Charney et al. 1984).

The most convincing evidence to support the
role of the noradrenergic system in anxiety dis-
orders inveclves studies of patients with panic dis-
order. Several clinical investigations support the
hypothesis that panic disorder patients have al-
tered noradrenergic function. These patients are
clearly more susceptible to agents that stimulate
L.C activity. Charney and associates (1984) re-
ported that yohimbine produced significantly
greater increases in anxiety, nervousness, palpita-
tions, restlessness, tremors, and sitting systolic
blood pressure in patients than in healthy sub-
jects. Yohimbine blocks the presynaptic «--adren-
ergic autorcceptor and causes a robust increase in
brain ¢pinephrine. In the panic patients studied, a
subsensitive or abnormal presynaptic a-receptor
may have produced the enhanced response to
yohimbine.

Charney and Heninger (1986) recently reported
that patients with panic disorder, when given
clonidine, had a significantly greater decrease in
plasma 3-methoxy-4-hydroxyphenylglycol levels
(the major metabolite of norepinephrine) and sit-
ting and standing diastolic blood pressure than
normal controls. Clonidine is an «a,-adrenergic
receptor agonist that decreases noradrenergic
function. This finding lends support to the theory
that the regulation of noradrenergic activity is
aberrant in some panie patients. Further evidence
was supplied hy Neese et al. (1984) who reported
that patients with panic attacks had increased
adrenergic activity as compared with normal sub-
jects. as evidenced by increased resting heart rate,
endocrine measurements, and plasma norepineph-
rine levels, at times other than during the panic
attacks. However, the heart rate increase after a
dose of isoprotercnol was less for patients. The



authors proposed that postsynaptic B-adrenergic
receptor may be decreased or down-regulated in
panic patients.

Intravenous sodium lactate infusions may trig-
ger actual panic attacks in patients with panic
disorder but not normal controls (Liebowitz et al.
1984). After successful treatment with antide-
pressants, lactate-induced panic attacks were
blocked (Liebowitz et al. 1984). However, Gorman
¢t al. (1983) reported that pretreatment with pro-
pranolol infusion failed to affect lactate-induced
panic attacks, tachycardia, and systolic blood
pressure, or to reduce baseline anxiety. Although
the dose of propranolol was enough to produce
peripheral blockade, it may not have been enough
to block brain or central f-adrenergic receptors.
In addition, the effect of acute, not long-term,
B-blockade on lactate-induced panic was studied.
Liebowitz et al. (1986) found no evidence to sup-
port the theory that a rapid increase in plasma
norepinephrine may cause lactate-induced panic
attacks, although increased epinephrine may be a
predisposing factor. This could explain why acute
fB-adrenergic blockade was [ound ineffective in
blocking lactate-induced panic.,

Thus, most studics generally support a relation-
ship between panic disorder and abnormal regu-
lation of brain norepinephrine, Tt appears that the
presynaptic a,-autoreceptor and/or the regu-
latory inputs to noradrenergic neurons may be
dysfunctional in some patients. Therefore, if the
noradrenergic abnormality present in panic dis-
order patients involves the presynaptic «,-adren-
ergic neuron, it might be unreasonable to expect
B-blockers to prevent panic attacks. In treating
certain physical symptoms of anxiety, it is not
known if B-blocking agents act by blocking only
peripheral B-mediated sites or by some central
cffect (either on f-receptors or through some other
non-B-receptor mechanism). Most clinical and
animal studies reviewed still support mainly a
peripheral fS8-blocking effect, as will be noted in
the review of clinical efficacy.

General guidelines for the clinical evaluation of
antianxiety drugs

Like all psychiatric illnesses, anxiety disorders
are difficult syndromes in which to evaluate treat-
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ment outcomes. The diversity of presenting symp-
toms, a tendency of the illness to spontaneously
remit, a large number of placebo responders, and
a lack of objective diagnostic criteria make study
design and methodology critical tc obtaining
meaningful and valid outcome data (FDA 1977).
In assessing the role of B-blockers in treating
generalized anxiety disorder, we reviewed only
randomized, double-blind studies that included a
placebo or standard antianxiety agent control
group.

Obtaining a homogeneous study population is
one ol the greatest problems in psychotropic drug
research. Patient selection criteria should be
specified; when subjects are sclected by diagnosis,
then the diagnostic criteria should be stated (FDA
1977). The reviewed studies used a ‘mixed’ or
heterogeneous patient population having both
acute and chronic anxiety, with varying degrees of
severity and duration of the illness (Tables 1 and
2). Two stuadics spectfied their patient selection
criteria (Tanna et al. 1977; Kathol et al. 1980).
Mixing subtype of anxious patients serves to pro-
duce conflicting data and makes analysis of results
a difficult and tenuous task.

Because of the large number of placebo
responders, anxious patients should receive a
drug-free placebo washout before the active drug
phase begins. If the symptoms spontaneously re-
mit, the patient should be eliminated from the
study (FDA 1977). Only four studies used a
placebo washout phase (Johnson et al. 1976; Bur-
rows et al. 1976; Tanna et al. 1977; Kathol et al.
1980). Additional medications, especially psycho-
tropic drugs, should be avoided during the study
as their impact on the therapeutic outcome and
the side effect profile of the investigational drug
cannot be quantified. Four studies stated that
several patients did receive concurrent medica-
tions during the study phase (Bonn et al. 1972;
Tyrer and Lader 1973; Johnson et al. 1976; Kathol
et al. 1980); the remaining studies failed to ad-
dress the issue of concurrent medications.

Eight of the studies reviewed used a crossover
study design (Granville-Grossman and Turner
1966; Bonn et al. 1972; Ramsey et al. 1973; Tyrer
and Lader 1973, 1974a; Kellner et al. 1974; Tanna
et al. 1977; Kathol et al. 1980). This design uses
each subject as his own control and is more sensi-
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TABLE 1

DOUBLE-BLIND EFFICACY STUDIES ASSESSING PROPRANOILOL IN ANXIETY DISORDERS

Authors

Granville-
Cirossman
and Turner
(1966)

Wheatley
(1969

Ramsey el al.

a97hH

Keliner
(1974)

Tyrer
and Lader
(19744, b)

Becker
(1976)

Diagnosis

Most prominent
symptoms were
anxiety

Acute and chronic
anxiety neurosis

Neurotic anxiety.
and thyrotoxicosis
with anxiety

A mixture of
non-psychotic
anxiety disorders

Chranic anxiety
Psychic =6
Somatic = 6

Acute or chronic
anxiety with or

without depression

Number
of pa-
tients
com-
pleting
trial

15

84

14
12

12

46

Dosage * Study

duration

(weeks)

Psychological
assessment

Results "

PPL 80 mg 1
Placeho

PPL9O mg 6
CDX 30 mg

PPL 160 mg
Placebo

b

PPL 30- 1
160 mg
Placebo

PPL 120- 1
360 mg

DZ 6-18 mg
Placebo

e

PPL 240 mg
OPL 240 mg

Physician’s pre-
ference

Physician™s

rating anxiety
Patient’s self
raung autonomic
Panent’s mental
symploms
Patient's other
physical symptoms

Physician’s glabal
ratng

(ieneral prac-
titioners’ research
group

Patient’s self
rating

Physician’s
global rating
Patient’s self
rating

Physician’s and
patient’s global
rating

Hamilton anxicty
SYmptom rating
Brief distress
scale

Symptom ques-
tionnaire

Hamilton anxiety
Psychic
Somatic

Patient’s preference
Psychic
Somatic

Physician’s and
patient’s global
rating

Physician’s rating
of symptoms
Visual analogue
scale

i+

I+

+

H+

I+

PPL

+

Comments <

PPL. may prove
10 be more bene-
ficial in patients
whose symptoms
are due to auto-
nomic stinu-
lation

CDX was slightly
better. No placebo
control. Paraliel
study design

PPL not effective
for the *central’
symptoms of
anxiety

PPL has no signifi-
cant ‘short-term’
antianxicty effects

DY was the most ef-
fective treatment,
PFL may be con-
fined to patients
‘complaining’ of
physical symptoms
No placebo control,

used parallel study
design



TABLE 1 (continued)
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cd

Authors Diagnosis Number Dosage * Study Psychological Results ® Comments
of pa- duration assessment
tients (weeks)
com-
pleting,
trial
Tannaetal. Moderate to 26 f PPL40mg 1 17-item symptom wk 1 wk 2 wk3 PPL 120 mg was
(1977) severe chronic PPL 120 mg checklist ineffective when
anxiety neurosis Placebo PPL 40 mg - - given during week 1,
Placebo - - but was elfective
PPL 120 mg - + during week 3
Kathol et al. Mixture of 26 PPL 160 mg 2 Hamilion anxicty - Five patients took
(1980} chronic anxiety Placebo Physician’s global psychotropic drugs

disorders, DSM-1I1

rating +
SLE-90 (anxiety)  +
SLE-90 (somatic) —
Symptom severity +
Symptom relicf +
Patient’s global

rating +

during the study.
Psychic and cardio-
vascular symptoms
improved

# PPL = propranolol; CDX = chlordiazepoxide; DZ — diazepam; OPL = oxprenolol.
+ = significant advantage for propranolol (£ < 0.05); + = patient improved on both treatments. no significant difference between

active drugs; — = no drug effects (P > 0.05).
Study design was crossover unless otherwise stated.
All patients were outpatients unless otherwise stated.

¢ Diazepam was significantly more effective than propranolol or placebo.

" TIncluded six inpatients.

tive than parallel or independent group design for
highly drug specific disorders (e.g., hypertension).
However, anxiety disorders are mot considered
highly drug specific. Therefore, a crossover design
may be actually less useful than a parallel design
(Goldherg and Hamer 1983). A major disad-
vantage of the crossover design is the influence
that the order of treatment administration may
have on study results (Goldberg and Hamer 1983).
In dealing with anxious patients whose clinical
slale may spontancously improve, the second
treatment (phase 2) could perform better than the
first, if subjects entering phase 2 have not returned
to their baseline functioning. None of the studies
reviewed incorporated a washout phase between
treatments. Therefore, it is not possible to assess
the effects of order and thc possible carry over
effects upon the final treatment outcome.

It is important that an adequate dosage of
medication be administered long enough to obtain
maximal therapeutic response. For antianxiety
agents, this can usuvally be determined in trials of

2-4 weeks’ duration (FDA 1977). Five of the 13
studies evaluated used an inadequate study dura-
ton of 1 week (Granville-Grossman and Turner
1966; Kellner ct al. 1974; Tyrer and Lader, 1974a,
b; Tanna et al. 1977). The antianxiety dosage of
propranolol has not been defined. Because of vari-
able drug bioavailability, therapeutic dosages may
be expected to vary widely among patients. Small
fixed amounts of less than 100 mg of propranolol
or its equivalent, used in some studies, may have
becn inadequate for the majority of patients
(Granville-Grossman and Turner 1966, Wheatley
1969; Silverstone 1974; Tanna et al. 1977),
Methods for evaluating antianxiety drug effects
should include both global and standardized rat-
ing scales (FDA 1977). Global ratings are the
easicst to obtain, are probably the most clinically
relevant, but they are the least specific. Target
symptom ratings are more specific but less reli-
able. When the two measures do not agree, the
global rating is considered the more accurate. Ide-
ally, these scales should be completed by both the
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TABLE 2

DOUBLE-BLIND EFFICACY STUDIES ASSESSING OTHER g-BLOCKERS IN ANXIETY DISORDERS

Authors Diagnosis Number of  Dosage Study Psychological Results *  Comments ™*
patients duration  assessment
completing (weeks)
trial
Bonn et al. Most promi- 15 Practolol 2 Physician’s Thirteen patients
(1972) nent symptom 400 mg, preference + were taking other
was anxicty Placebo drugs during the
first visit and
three continued
these drugs
throughout the
study
Tyrer and Chronic 14 Sotalol 2 Physician’s Three patients took
Lader (1973) anxicty 80-400 mg preference ! sedative medica-
for 6 months Placebo Hamilton tion. Patients
anxiety + rated sotalol as no
Patient's more effective than
preference - placebo
Silverstone Symptoms 68 Oxprenolol 4 Physician's No significant dif-
(1974) atiributed to 60 mg global rating - ferences were found
anxicty Benzoctamine Morbid between the lour
30 mg anxiety scale - treatments. Paral-
Oxprenolol lel study design
60 mg and
Benzoctamine
30 mg
Placebo
D7 OXP
Johnson et Clinical 29 Oxprenolol 3 Hamilton Only diazepam was
al. (1976) anxiety 240-460 mg anxicty + statistically more
Diazepam Rapid symp- effective than pla-
5-35mg tom checklist cebo. Patients
Placcbo Psychic + —  with somaltic
Somatic - —  anxiety did not
favor oxprenolol.
Parallel study
design
DZ OXP
Burrows ¢t Moderately 62 Oxprenolol 3 Physician's Patients improved
al. (1976) severe 80-560 mg global rating + +  significantly on
anxiety Diazepam Hamilton all three treat-
symptoms 5-35 mg anxiety - —  ments. No evidence
Placebo Target that oxprenolol 1s
symptoms - - specific for
Physician’s “somatic’ anxiety.
preference - —  Parallel study

*b< See Table 1.

design



investigator and the patient. Criteria for determin-
ing response and noen-response should be specified
in the study protocol (FDA 1977). As shown in
Tables 1 and 2, measurements used to evaluate the
antianxiety properties of fB-blockers frequently
produced conflicting results. Since these studies
did not specify their criteria for determining re-
sponse and non-respense, interpretation of the
data was limited.

Five well designed and executed controlled
studies of 30-50 patients per treatment group
should be sufficient to demonstrate drug—placebo
differences and drug efficacy (FDA 1977). Since a
majority of the studies reviewed used a sample
size of less than 20 and had numerous design
problems, drug-placebo differences and drug ef-
ficacy have not been adequately established. This
is a problem especizlly for small studies reporting
negative results.

Double-blind studies assessing propranolol in
generalized anxiety disorders

Studies designed to assess the efficacy of pro-
pranolol as an antianxiety agent have produced
conflicting results, and no definite statement re-
garding efficacy is possible (Table 1). Of the five
studies that compared the antianxiety effects of
propranolol to placebo, two studies found no de-
tectable difference between treatments (Ramsey et
al. 1973; Kellner et al. 1974), and three studies
produced conflicting results (Granville-Grossman
and Turner 1966; Tanna et al. 1977; Kathol et al.
1980). Two studies tended to ‘favor’ propranolol
over placebo, but this observation was limited to
anxious patients presenting with physical symp-
toms (c.g., lremor, palpitations, diaphoresis, or
diarrhea) (Granville-Grossman and Turner 1966;
Kathol et al. 1980).

Two studies evaluated the antianxiety proper-
ties or propranolol versus an active antianxiety
drug (Wheatley 1969; Becker 1976). Both drugs
were found to be equally effective. In addition,
two studies compared the efficacy of propranolol
to that of diazepam or placebe (Tyrer and Lader,
1974a, b); diazepam was the most effective treat-
ment.

Recently, a placebo-controlled crossover study
was undertaken to evaluate the therapeutic benelit
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of adding propranolol to diazepam in chronically
anxious outpatients (Hallstrom et al. 1981).
Twenty-four patients received four treatments in
succession for 2 weeks. The author concluded
that: (a) diazepam is more effective than placebo
in treating chronic anxiety; (b) propranolcl alone
was less effective than placebo; (¢) the addition of
propranclol to diazepam significantly improved
the outcome for psychic but not somatic symp-
toms; and (d) chronically anxious patients derive
little benefit from continued antianxicty drug
therapy. Additional studies are needed to clearly
establish the additive effects of propranolol and
diazepam therapy.

Double-blind studies assessing other B-blockers in
generalized anxiety disorder

Five studies have evaluated the antianxiety ef-
fects of other f-blockers versus placebo or an
antianxiety agent (Table 2). Posituve results were
reported for practolol versus placebo, but only
one rating scale was used to assess response, and
13 of the 15 patients were taking other medica-
tions (Bonn et al. 1972). The study of sotalol
versus placebo produced ‘mixed’ findings, with
patients rating sotalol as no more effective than
placebo (Tyrer and Lader 1973). The remaining
three studies evaluated the efficacy of oxprenolol
versus placebo or an active antianxiety drug; they
were unable to report a significant difference be-
tween oxprenolol and placebo (Silverstone 1974;
Burrows et al. 1976; Johnson et al. 1976).

Studies of propranolol in panic disorder and
agoraphobia

Because of the large number of physical symp-
loms, especially palpitations and tachycardia,
present during an acute panic attack, it seems
reasonable that S-blockers may reduce or eliminate
the adrenergic discharge associated with panic at-
tacks.

Shehi and Patterson (1984) reported the suc-
cessful treatment of 16 patients with panic attacks
as defined by DSM-I1l with alprazolam (1.5--3.0
mg} combined with propranolol (40-160 mg).
Panic attacks were blocked at lower doses of each
drug with the combination. Many patients re-
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mained stabilized during a 9-18 month follow-up
while receiving low doses of alprazolam, pro-
pranolol, or both. This is a non-controlled, open-
label study and further study is required in a
double-biind, placebo-controlled fashion.

In a double-blind crossover study, Noyes and
associates (1984) evaluated the efficacy of di-
azepam and propranclol in 20 patients who met
DSM-IIT criteria for agoraphobia with panic at-
tacks {7 =15), and panic disorder (# =5). Pa-
tients received either diazepam (median daily dose
30 mg) or propranolol (median daily dose 240 mg)
for 2 weeks. they were drug-free for a week, then
reccived the opposite treatment for 2 additional
wecks (Noyes et al. 1984). The frequency and
severity of panic attacks were reduced with di-
azepam, but not with propranolol. Also, patients
with predominantly somatic symptoms responded
no better to propranolol than those with predomi-
nantly psychological symptoms. Since a placebo
group was not included and a crossover design
was used, the authors note that the results of this
study should be interpreted with caution (Noyes
et al. 1984).

In a crossover study with a blind assessor,
Munjack and others (1985) evaluated the efficacy
of imipramine (doses up to 300 mg/day) and
propranolol {doses up to 160 mg/day) in 38 pa-
tients (only 23 paticnts completed) who met
DSM-III criteria for panic disorder and agorapho-
bia with panic attacks. The patients were ran-
domty assigned to receive one of the drugs for 7
weeks (6 weeks active medication and 1 week
tapering). and after one drug-free week, the other
drug. Of the patients who completed the study.
83% of thosc on propranolol and 78% receiving
imipramine reported mild to moderate improve-
ment. There were no significant differences be-
tween the drugs. Problems noted with this study
include a crossover design, a large dropout rate
(40%), the absence of double-blind conditions.
and the lack of a placebo control group.

Future studies should consider using a placebo
control, higher doses of propranolol, and an ex-
tended study phase. The relative efficacy and safety
of propranolol alone, combined with a benzodi-
azepine, a tricyclic, or a monoamine oxidase in-
hibitor in treating panic disorder and agoraphobia
require further study.

Clinical use

The preceding review clearly demonstrates that
propranolol and other 8-blocking agents have not
revolutionized the treatment of generalized anxiety
disorder. Some reports (Granville-Grossman and
Turner 1966: Tyrer and Lader, 1974a, b) have
indicated that propranolol was effective for anxiety
with predominantly physical symptoms, especially
cardiovascular complaints and tremor. Although
propranolol may be more effective than placebo in
paticnts with somatic anxiely, il is not as effective
as diazepam. One could ask ‘Is there a role for
propranolol in the treatment of generalized anxicty
disorder?” The answer is a qualified ‘yes’ along the
following parameters (1) propranolol is an accept-
able second line agent when benzodiazepines have
failed, especially when anxiety symptoms are pre-
dominantly somaltic; (2) propranolol may be con-
sidered for use 1n anxiety if tolerance is develop-
ing to the benzodiazepines, and (3) since pre-
pranolol s not generally sedating at doses used for
anxiety and does not appear to impair perfor-
mance when used acutely for ‘performance
anxiety’. it may have a role for patients with
occupations where sedation is unacceptable.

Although the efficacy of B-blockers in decreas-
ing panic attacks and phobic avoidance behavior
has not been well studied. it does not look prom-
ising. Limitations of previous studies may have
becen subtherapeutic dosages and an inadequalte
study period. Propranolol’s greatest usefulness may
be when it is combined with an effective antipanic
agent and then specifically to decrease heart rate.
Patients with concurrent depression should be
closely monitored.

The guidelines for use of propranolol lor anxiety
disorders begin with evaluation of the patient to
prevent untoward events. The treating physician
must assess the cardiac status and not administer
B-blockers to patients with bradycardia. heart
block. or heart failure. Also, patients with asthma
are not candidates for propranclol therapy and
those with diabetes should receive propranolol
with caution. Patients taking monoamine oxidase
inhibitors should not simultanecusly receive pro-
pranolol and those taking antipsychotics may have
hypotensive episodes. If these conditions have been
assessed and propranoclol therapy is ininiated, cer-



tain side effects may still occur as they do for
those patients who use propranolol as an antihy-
pertensive agent. These side effects include fa-
tigue, lightheadedness, nausea, and insomnia.
Night terrors or depression have been reported
and an indecx of suspicion for these events is
appropriate. Perhaps because of the short half-life
of propranolol, these side effects are quickly re-
versed in most cases by decreasing or stopping the
drug. Rapid discontinuation of propranoiol should
not be done for patients with angina.

Doses ranging from 40-360 mg/day have been
used in trials of propranolol, a dose similar to that
used to achieve B-blockade in the treatment of
cardiac disease and hypertension (Table 1). A
beginning dose of 10 mg g.i.d. is an acceptable
way to start treatment and the dose can be titrated
upward slowly as symptoms are assessed. As noted
earlier, in the dose range used for anxiety dis-
orders there is a wide range of blood levels (Wood
et al. 1978), so a range of doses should be ex-
pected. Noyes (1982) noted that blood levels may
be used to adjust dosage. Because the half-life of
propranolol is short, a four times daily dosing
strategy is generally recommended. Administra-
tion of the medicine at mealtime may reduce the
gastric distress often noted with propranoclol.

The guidelines for the use of other 8-blockers
are similar to those for propranolol, with some
noted exceptions. First, the anxiolytic effects of
other agents have not been as well studied. Since
there are specific populations of patients who
cannot take propranclol, alternative fB-blockers
need to be considered. Metoprolol, a cardioselec-
uive agent, is an appropriate choice for diabetic
and asthmatic patients who should not take pro-
pranolol. In patients with liver disease, the dosage
of both propranolol and metoprolol would need
adjusting or another B-blocker selected whose
pharmacokinetic profile is not affected by liver
disease (i.e., atenolol or nadolol). Because of the
high lipid solubility of propranclol and metopro-
lol, they are the most appropriate 8-blockers when
a fast onset of action is desired. Since propranolol
is available as a generic drug, prescription cost, as
well as efficacy and side effects, would need to be
considered in drug selection,
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