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Asthma severe enough to require in-
tubation and mechanical ventilation
is associated with a mortality rate of
about 10%. Therapeutic modalities
are ever-changing and at times con-
troversial. This paper provides an
update on such modalities and pres-
ents, in a step-wise fashion, those
most appropriate for practical pa-
tient care. The timing of intubation
and the methods used to control
airway patency, arterial pH and gas
levels, and hemodynamic status are
crucial to the success of therapy.
Finally, conventional and disputed
methods of bronchodilation are out-
lined. :

Un taux de mortalité d’environ 10 %
est rattaché a Pasthme lorsque celui-
ci est assez grave pour nécessiter
intubation et ventilation mécanique.
Les modalités de traitement chan-
gent continuellement et font parfois
Pobjet de controverse. Cet article fait
le point sur les derniéres modalités
thérapeutiques et présente, étape par
étape, celles qui sont les plus appro-
priées en matiére de soins pratiques
aux malades. Le moment choisi pour
Pintubation, et les méthodes utilisées
pour vérifier la liberté des voies res-
piratoires, le niveau du pH et des gaz
artériels ainsi que P’état hémodyna-
mique sont cruciaux pour le succés
d’un traitement. Finalement, on ex-
pose les grandes lignes des méthodes
conventionnelles ou contestées de
bronchodilatation.

There have been many reviews of
asthma therapy that have discussed
immunotherapy, bronchodilating
agents and the avoidance of precipi-
tating factors. However, compara-
tively little has been written on the
difficult and controversial manage-
ment of an asthmatic patient in
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respiratory failure who requires in-
tubation and intermittent positive
pressure ventilation (IPPV). The
high and labile airway resistance in
such patients necessitates a different
approach than is used in those with
predominantly chronic bronchitis or
emphysema and a small amount of
reversible airway obstruction. The
mortality rate among patients with
asthma who require IPPV is approx-
imately 10%. However, it has been
found to range from over 30% in
older studies to 0% in some recent
studies, presumably reflecting im-
provements in management.'?

We will discuss how to determine
whether a patient with acute asthma
requires IPPV and will offer a prac-
tical, stepwise approach to manage-
ment once the decision to mechani-
cally ventilate has been made.

Indications for IPPV

In patients with severe asthma,
IPPV should be instituted when the
risks of intubation and mechanical
ventilation are judged to be less than
those of continued conservative
management. Our experience and a
review of the current literature have
provided guidelines for deciding
whether to use mechanical ventila-
tion. Frequent re-evaluation may be
necessary, as the condition of pa-
tients with mild arterial blood-gas
abnormalities may deteriorate
quickly, whereas those with poor gas
exchange may be alert and subse-
quently improve.}

The indications for IPPV are list-
ed in Table I. However, no one
factor is an absolute indication for
IPPV. During an acute asthma at-
tack the arterial carbon dioxide
pressure (Paco,) usually decreases
owing to hyperventilation. However,
when it increases to 40 mm Hg and
there is no evidence of improvement
the patient should be monitored
closely in an intensive care facility,
where an intra-arterial line can be
inserted and prompt resuscitation is
available. Although an elevated
Paco, is an ominous sign, correlat-
ing with a forced expiratory volume
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in 1 second (FEV,) of less than 25%,
Bondi and Williams® found that of
27 asthmatic patients whose. Paco,
was greater than 40 mm Hg at the
time of admission 23 did not require
intubation. The average Paco, was
75 mm Hg in the patients who
required ventilation, compared with
55 mm Hg in those who did not, but
there was considerable overlap in
the values.

It must be remembered that pa-
tients who require ventilation are
often young, may never have been
admitted to hospital before and are
terrified. Repeated reassurance and
explanations, especially regarding
intubation, sedation and paralysis,
are essential to alleviate fear and
enhance cooperation.

Management with IPPV (Table II)
Intubation

Intubation of a patient with acute
asthma entails considerable risk.
Stimulation of the larynx and tra-
chea may reflexively increase the
bronchospasm, thereby aggravating
the already severe hypoxemia and
acidosis. The increase in airflow re-
sistance may make subsequent venti-

Table I—Indications for intubation and
mechanical ventilation

Clinical findings*
Diminished level of consciousness*
Diminished response to pain*
Progressive exhaustion’
Absent breath sounds and wheezing®
Fixed chesté
Pulsus paradoxus?
Arterial blood gas levels
pH less than 7.2
Carbon dioxide pressure
Increasing by more than 5 mm Hg/h¢
Greater than 55 to 70 mm Hg
Oxygen pressure less than 60 mm Hgs¢
Evidence on chest x-ray films
Pneumothorax?
Pneumomediastinum?’
Results of spirometric tests
Forced expiratory volume in 1 second less
than 500 mL or vital capacity less than
1000 mL and failing to improve with
bronchodilators?

*Combined with decreasing arterial blood
gas levels.
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lation extremely difficult. The pro-
cedure should therefore be per-
formed by an experienced physician.
The patient’s blood pressure and
cardiac rhythm must be monitored.

Although many premedication
regimens are used, there are no
published data that suggest which is
best. However, in an alert patient
the pharynx and larynx must be
thoroughly anesthetized with lido-
caine to minimize discomfort and
inhibit bronchospasm. Thereafter,
fast-acting sedatives with or without
paralytic agents may be given im-
mediately before intubation accord-
ing to the patient’s needs and de-
pending on the premedication regi-
men with which the physician is
most experienced.

One of us (P.W.M.) has found
that the use of halothane simplifies
intubation and is useful in the initial
control of ventilation. Halothane is
fast acting, it does not irritate the
larynx, and its effect can be con-
trolled. By dilating the bronchial
smooth muscle it improves airflow,
and by relaxing the skeletal muscles
of the chest wall it increases compli-
ance.”'' On the other hand, halo-

thane impairs oxygenation and the

elimination of carbon dioxide by the
lungs, and, when combined with
hypoxia, acidosis and mechanical
airway stimulation, causes myocar-
dial depression and increases myo-
cardial irritability.” However, these
problems can be overcome by ad-
ministering a very high concentra-
tion of inhaled oxygen and 100
mmol/L of sodium bicarbonate just
before intubation.

A Portex endotracheal tube (Por-
tex Inc., Scarborough, Ont.) 8 mm
or more in diameter should be ins-
erted nasally to provide comfort and
tube stability and to aid suction. If
nasal polyps are present intubation
should be done orally to prevent
severe epistaxis.

Control of ventilation

A volume-cycled respirator must
be used to ensure that the tidal
volumes remain constant while the
airway pressures are high and fluc-
tuating. Respiratory rates of 8 to
12/min usually allow adequate time
for expiration and inhibition of fur-
ther air-trapping in an already over-
inflated lung. Low airflow rates re-
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duce inspiratory pressures and ame-
liorate the adverse effect of the
dependence of compliance on respi-
ratory frequency, resulting in im-
proved gas distribution and oxygen-
ation. For adequate minute ventila-
tion the tidal volumes should range
from 10 to 12 mL/kg to allow the
Paco, to fall at a controlled rate.

Systemic fluid balance is very
important during IPPV. High peak
inflation pressures, which often
range from 40 to 80 cm H,0, may
cause profound hypotension through
reduced venous return if the patient
is dehydrated. Excessive hydration
must also be avoided since the
amount of water in the lungs can
theoretically be increased to delete-
rious levels in these patients."

The use of positive end-expiratory
pressure is generally considered to
be contraindicated in patients with
asthma because the functional resid-
ual capacity and peak inspiratory
pressures are already high. Howev-
er, there is no uniform agreement on
this point. Qvist and colleagues"”
believe that a positive end-expirato-
ry pressure of up to 25 cm H,O can
combat air-trapping and thus rec-
ommend its use when conventional
methods of management have not
been successful.

If minute ventilation can easily be
increased with IPPV, precipitous
lowering of the Paco, must be
guarded against, as it may lead to
alkalosis, with arrhythmias, seizures
and increased bronchospasm." If,
however, the high airway resistance
limits effective minute ventilation, a
low pH must be controlled with
sodium bicarbonate until the bron-
chospasm begins to subside and the
hypercapnia can be corrected."

Maintenance of airway patency

For the maintenance of airway
patency the patient’s hands may
initially have to be tied down to
prevent self-extubation, a potentially
fatal occurrence that complicates up
to 13% of all intubations.” The
frequent suctioning required can in-
crease the bronchospasm, but this
problem can be overcome with the
instillation of 40 mg of lidocaine in
5 to 10 mL of normal saline 5
minutes before suctioning. In vitro,
lidocaine prevents muscle tissue
from responding to various stimuli;"
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specifically, it has been shown to
prevent trachealis muscle contrac-
tion and mediator release in passive-
ly sensitized lungs of guinea pigs
exposed to antigen.'

Bronchopulmonary lavage of se-
cretions is extremely hazardous and
has not been proven useful except in
uncontrolled studies.*'* Unless there
is evidence of atelectasis due to
proximal airway obstruction the
benefits of this procedure are proba-
bly outweighed by the risks. It
should therefore be done in conjunc-
tion with bronchoscopy and only
when conventional measures have
failed.

Sedation and paralysis

Large doses of a sedative are
often required during mechanical
ventilation. Patients are frightened
and often uncooperative, and they
cannot coordinate their breathing
with the respirator; these factors
result in a dangerously high inspira-
tory pressure and an inadequate
tidal volume. Morphine is frequently
used,”? but we feel its use should be
reconsidered. The use of opiates,
including morphine and meperidine,
can provoke histamine release, bron-
chospasm, vomiting, aspiration and

Table II—Aspects of management of an
asthmatic patient requiring mechanical
ventilation

Maintenance of airway patency
Large endotracheal tube
Hand restraints
Frequent suctioning
Ventilation
High tidal volumes
Low respiratory rate
Low airflow rates
Acid-base and fluid balance
Monitoring of central venous pressure
Replacement of glucose and potassium
Administration of sodium bicarbonate
for severe acidosis
Sedation
Intravenous administration of diazepam
Paralysis )
Intravenous administration of
pancuronium bromide
Maximal bronchodilation
Salbutamol inhalation
Continuous aminophylline infusion
Methylprednisolone administration
Isoproterenol infusion
Halothane inhalation
Infection control
Repeated cultures
Treatment of identified infection
Extracorporeal membrane oxygenation
Repeated reassurance and explanations




drying of respiratory secretions, fa-
cilitating inspissation, and in large
doses may cause seizures.’

We favour the use of diazepam
because it relieves anxiety, causes
hypnosis and indirectly relaxes the
muscles of the chest wall, thus in-
creasing compliance. Repeated doses
of 5 to 10 mg administered intrave-
nously cause minimal depression of
blood pressure, cardiac output and
ventricular stroke work, and the
therapeutic:toxic dose ratio is high.’
Large doses are usually required to
achieve the desired effect; Labrousse
and coworkers” suggested an aver-
age dose of 185 = 177 mg.

Diazepam in large doses is fre-
quently all that is required to con-
trol ventilation,” but occasionally a
neuromuscular blocking agent is re-
quired in addition.?* This approach
permits synchronization of the pa-
tient’s breathing with the ventilator,
increases chest wall compliance and
decreases total body oxygen con-
sumption. We strongly favour pan-
curonium bromide because succinyl-
choline chloride and tubocurarine
chloride cause histamine release,
and gallamine triethiodide increases
the blood pressure and heart rate.*
Pancuronium, a bis-quaternary am-
monium steroid synthesized in 1964,
is a competitive neuromuscular
blocking agent with no histamine-
releasing action and minimal cardio-
vascular effects and ganglionic
blocking action.” The effect of a
single dose of 0.04 to 0.10 mg/kg is
reversed in 20 minutes, although
repeated doses accumulate with tis-
sue saturation.

Bronchodilation

Beta-agonists, theophyllines and
corticosteroids are the safest and
most effective bronchodilators. It is
therefore important to ensure opti-
mal use of these conventional drugs
in patients with worsening asthma,
especially before more hazardous
and unproven treatments are used.

For highly selective (,-agonists,
such as salbutamol, inhalation is the
preferred route of administration in
terms of speed of onset, potency and
lack of adverse systemic effects.”
While isoproterenol and salbutamol
in equivalent inhaled doses produce
a similar degree of bronchodilation,
the latter has a longer duration of

action and is less likely to produce
tremor and cardiovascular effects.”
The intravenous route of adminis-
tration is no more effective for sal-
butamol than the nebulized route, as
judged by changes in the partial
pressure of oxygen in arterial blood
(Pao,) and the FEV,, yet the former
route more often causes untoward
effects, such as tremor, agitation,
tachycardia and ectopic beats.” Al-
though the generally recommended
single dose of nebulized salbutamol
varies from 1.25 to 5.0 mg, the
safe maximum dose is probably
much higher. For example, Light
and associates” proposed 10 mg as
the optimal single dose. Higher
doses produce progressive bron-
chodilation but only at the expense
of more side effects. No serious
adverse effects have been noted with
10 mg,”* but the actual amount of
the drug that enters the respiratory
tract is unknown and varies with the
inhalational apparatus.

Isoproterenol produces 10 times
the cardiac effect and 5 times the
bronchodilator effect of salbutamol
when given intravenously in equiva-
lent doses.”® Most experience with
the use of isoproterenol in cases of
severe asthma has been in children.
Wood and collaborators® found that
27 of 35 children who would other-
wise have undergone mechanical
ventilation improved with intrave-
nous doses of isoproterenol. Howev-
er, Parry and colleagues® reported
that 21% of the children in their
study who had a Paco, above 40
mm Hg and were treated with iso-
proterenol, 0.1 to 0.6 ug/kg ¢ min™',
still required mechanical ventilation.
They compared these findings with
those in a historical control group of
asthmatic children with a similar
Paco, who were not given iso-
proterenol: 19% of this group re-
quired mechanical ventilation.
Whether the two groups matched in
other characteristics affecting out-
come is not known. Serious compli-
cations of treatment with iso-
proterenol are rare, and no drug-
related deaths have been report-
ed‘l,SO.JI

Although intravenously adminis-
tered isoproterenol is a potent bron-
chodilator, it has not been adequate-
ly studied in adults with asthma.
Complications may include cardiac
arrhythmias and a transient fall in
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the Pao, from pulmonary vasodila-
tion, which will result in ventilation—
perfusion mismatch. Its use would
therefore be justified only in an
asthmatic patient who has under-
gone mechanical ventilation but con-
tinues to worsen despite treatment
with selective §-agonists, aminophyl-
line and corticosteroids.

Aminophylline’s effectiveness is
dose-dependent in the therapeutic
range, and the drug has considerable
toxicity above this range. Therefore,
a serum theophylline level between
44 and 100 umol/L (10 and 20
ug/mL) should be maintained at all
times.”? In a patient who has not
previously taken aminophylline a
total loading dose of 6 mg/kg should
be administered at a rate no greater
than 0.2 mg/kg  min"' and be
followed by a constant infusion of
0.5 mg/kg « h™'.? Frequent monitor-
ing of the serum theophylline level is
necessary since many factors may be
present in asthmatic patients that
alter the drug’s disposition. For ex-
ample, the use of erythromycin,
cimetidine or oral contraceptives or
the presence of a viral infection may
reduce the rate of clearance. If the
level is subtherapeutic it can quickly
be corrected with an additional
bolus that is half of the difference
between the desired and actual
serum concentrations as measured in
micrograms per millilitre. If the
level is too high the infusion should
be discontinued in accord with the
serum half-life, which, although
highly variable, averages 5 to 6
hours.

Aminophylline has also been
shown to increase the contractility
and endurance of the diaphragm.
This effect, which occurs in the
therapeutic dose range, may prove
to be of significant clinical benefit to
the asthmatic patient with respirato-
ry failure.”

The underuse of corticosteroids
has been implicated in the deaths of
asthmatic patients,” yet the toxic
effects of these agents are negligi-
ble.! Short-course corticosteroid
therapy is considered safe even in
the presence of infection.’” Methyl-
prednisolone, which has approxi-
mately 125% the corticosteroid ef-
fect of prednisone when given in
equal doses and less mineralocor-
ticoid effect, with less resultant dis-
turbance in the potassium and sodi-
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um levels, is recommended in doses
as high as 250 mg or greater, ad-
ministered every 6 hours.” Although
no clinical trials have determined

the highest effective dose of methyl-.

prednisolone, underuse is the real
danger. One useful indicator of in-
adequate dosage is failure of the
eosinophil count to fall below 50 X
10%L within 36 hours.***

Ipratropium bromide is a poorly
absorbed derivative of atropine. Ad-
ministered as a metred aerosol (40
ug per puff) it produces significant
bronchodilation within 20 minutes
and a maximum effect within 60 to
120 minutes.**’ Its side effects ap-
pear to be minimal, unlike those of
atropine, which include significant
tachycardia, mydriasis and drying of
respiratory secretions.® Whether
ipratropium will prove to be a useful
addition to the standard therapy we
have outlined remains to be proven.

Halothane, with its bronchodilat-
ing effect, is another therapeutic
tool for worsening asthma. Although
not generally accepted management,
the administration of 1% to 3%
halothane has been used successfully
in a few patients who have under-
gone mechanical ventilation and
have not responded to more conser-
vative therapy.'®"

Although there have been reports
of treatment with other bron-
chodilating agents, such as rectally
administered ether and inhaled atro-
pine, maximum effective use of (-

agonists, aminophylline and cor-,

ticosteroids, in conjunction with
proper ventilation, sedation and pa-
ralysis, is usually all that is neces-
sary for the successful management
of patients who are undergoing me-
chanical ventilation. '

In summary, a reasonable ap-
proach for aggressive bronchodila-
tion includes the immediate admin-
istration of methylprednisolone in
large doses, of aminophylline in
doses high in the therapeutic range
and of nebulized salbutamol, 2.5 to
10.0 mg every 2 to 3 hours, as
indicated by the therapeutic re-
sponse and the appearance of ad-
verse effects. Only if the patient’s
condition continues to deteriorate
does intervention with controversial
measures become necessary in an
attempt to prevent the patient’s
death. The intravenous use of iso-
proterenol given in increasing doses,
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titrated according to the results of
cardiac monitoring and the arterial
blood gas levels seems justified. The
use of halothane and selective bron-
choscopic lavage would be final con-
siderations.

Extracorporeal membrane
oxygenation

If all forms of management fail to
provide adequate gas exchange, or if
serious barotrauma occurs, we sug-
gest that the patient undergo ex-
tracorporeal membrane oxygenation
(ECMO) until the disease process
has been corrected. Asthmatic pa-
tients are ideal candidates for
ECMO in that their disease process
is reversible and they generally are
young and have no underlying ma-
lignant disorder, bleeding diathesis
or multisystem failure.

Conclusion

With optimal use of currently
available therapeutic modalities the
rate of death from asthma should
continue to decline, even in patients
with respiratory failure. However, in
spite of changes in methods of criti-
cal care, it is likely that preventive
care has the greatest potential to
decrease the rates of illness and
death in asthma since most patients
can easily be treated by an interest-
ed and informed physician. Al-
though in a few patients the asthma
is highly labile and accompanied by
rapid-onset respiratory failure, most
admissions to hospital for status
asthmaticus are thought to be pre-
ventable.*” Once the life-threaten-
ing situation has passed, the most
important aspects of management
— education, medication and close
follow-up — must begin.
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h) Usage in preg g moth Lopresor
crosses t he | barnev and ap in breast milk.

It should not be iven to prognant 'women as it has not
been studi uman preg . If use of the drug is
d ial in nursing hers, the patient should

stop nursing.
i) Usage in children: There is no experience with Lopresor
in the pediatric age groups.
Adverse reactions
Cardiovascular: Congestive heart failure (see WARNINGS),
secondary effects of decreased cardnac output which
yncop: vertngo. lighth d and postural
ion; severe b ing of PR
mlerval second and third degree A-V block, sinus arrest,
palpnatlons ches1 pains, co::)extvemutnes, Raynaud s

Central Nervous Sy headache, di i ia,
mental dep _m,';‘ ded! y, tinnit

L d vivid d vev(iqo. p: hesi
G i inal: diarrhea, , heart-

b:lm m:‘usea and vomiting, abdominal pain, dryness

of moutl

Respiratory: shortness of breath, wheezing, bronchospasm,
status asthmaticus.

Allergic/Dermatological (see WARNINGS): exanthema,
sweatm? pruritus, psoriasiform rash.

EENT: blurred vision and non-specific visual disturbances,
utchmg eyes.

congestive heart failure, cardi shock, with ired weight gain, decrease in libido.
agents that prodi y I depression, e.g. ether and Clinical Laboratory: The following laboratory parameters
chlorovorm have been rarel BUN,
;3” phosphatase and bilirubin. Thrombocytopenia and
a) Ca Failure: Special caution should be ised have been reponod rareiy -
when ing Lopresor to pati withahistoryof § and T

b)

d)

e)

heart failure, since inhibition with beta-blockade always
carries the potential hazard of further depressing myo-
cardial tility and precipi diac failure. In
patients without a mstory of cardiac failure, continued

Symproms bradycardla congesuve heart failure, hypo-

Treatment: Discontinue Lopresor and observe panent

closely. In addition, if req 5 p
depression of the myocardium can lead to cardiac meaures are suggested
failure. At the first sign of umpendmg cardiac failure,
p should be d and/or given a diuretic lnmaily 1-2 mg ot atropme sulfate should be given
andobserved closely. . . Ifa y effect is not achi 3
Lopresor does not the pic action of ap agent such as norepinephrine may be
on the heart muscle, however, the positive inotropic ini with pi
action of digitalis may be reduced by the negative ino- 2. Heart Block: (aooond or third degm)
tropic effect of Lopresor when the two drugs are used D p
concomitantly. The effects of beta-block igital 3. C i hean failure:
are addqu in d ing AV ion. | 2 di Conventional therapy.
failure deq d»gl}alusatlon and 4. Bronc

diuretic therapy, d Lop ap
Abrupt Cessanon of Therapy with Lopresor: Warn
patients against abrupt discontinuation. There have been
reports of severe exacerbation of angina, and of myocar-
dial infarction or ventricular arrhythmias in patients with
angina f ing abrupt di ion of beta-blocker
therapy. The last two complications may occur with or
without preceding exacerbation of angina pectoris.
When discontinuation of Lopresor is planned in patients
with angina, dosage should be gradually reduced over
a period of about two weeks and the patient carefully
observed. The same frequency of administration should

L hospasm:
Ammophyllmo or a betaz-agonist.
§. Hypoglycemia:
Intravenous glucose
Large doses of isoproterenol can be expected to reverse
many of the effects of excessive doses of Lopresor.
However, the complications of excess isoproterenol, e.g.
hypotension and tachycardia, should not be overlook
Dosage and Administration
a) Hypertension: Initial Dose: 50 mg b.i.d. If adequate
response is not seen after one week, dosage should
be increased to 100 mg b.i.d. In some cases the daily
dosage may need to be increased by further 100 mg

d.in ions of greater
should be discontinued stepwise, under conditions of
closer observation. If angina markedly worsens or acute
coronary insufficiency develops, it is recommended that
treatment with Lopresor be reinstituted promptly, at least
temporarily.
Various skin rashes and conjunctival xerosis have been
reported. A severe syndrome (oculo-muco-cutaneous
syndrome) whose signs include conjunctivitis sicca and
psoriasiform rashes, otitis, and sclerosing serositis has
occurred with the chronic use of one beta-adrenergic-
blocking agent (practolol) but has not been observed
with Lopresor or any other such a?ent Physicians
should be alert to the possibility of such reactions and
should discontinue treatment in the event that they occur.
Severe sinus bradycardia may occur, in such cases,
dosage should be reduced.
Lopresor may masx the clinical signs of continuing
hyperthyroidism or ¢ ications and give a false impres-
s»on of lmpfovema. 1t. Therefore, al abrupt withdrawal
of Lopresor may be followed by an exacerbation of the
symptoms of hyperthyroidism including thyroid storm.

at intervals of not less than two weeks up
to a maximum of 200 mg b.i.d., which should not be
exceeded.

Usual Maintenance Dose: 150-300 mg daily.

When combined with another antihypertensive agent
which is already being administered, Lopresor should
be added initially at a dose of 50 mg b.i.d. After 1 or 2
weeks the daily dosage may be increased if required,
in increments of 100 mg, at intervals of not less than
2 weeks, until adequate blood pressure control is
obtained.

b) Angina ‘oeclons Initial Dosage: 50 mg b.i.d. for the first
week. If response is not adequate, the daily dosage
should be increased by 100 mg for the next week. The
need for further increases should be closely monitored
at weekly intervals and the dosage increased in 100 mg
increments to a maximum of 400 mg/day in 2 or 3
divided doses.

Usual Maintenance Dosage: 200 mg/day.
Dosage R: :889 100-400 mg per day in divided doses.
A dose of mg/day should not be exceeded.
c) Slow-release Lopresor SR 200 mg: Lopresor SR 200 mg

Precautions is intended only for dosing in those
a) Careful mc g of with di requiring doses of 200 mg per day.
with b h yand a bronchodulalor Treatment must always be initiated and individual
titration of e carried out using the regular tablets.

must be admumstered ooncomntamly
b) A

<)
d)

)
f

g) In

to spon-

. . 30

Patients with hypprtens:on or angina pectoris on a

or to diab

those wuth Iabnle dmbetes) who are reoewmg insulin or

of one 100 mg tablet twice daily
may be changed to one Lopresor SR 200 mg tablet

oral h agents. B gic blockers taken in the morning. -

may mask the pr y signs and symp of Lopresor SR 200 mg tablets should be swallowed whole.
acute hypoglycemia. ) Availability

Adjust dosage individually when used cor ly Lop

with other anti-hypertensive agents. Tablet 50

Closely monitor patients also receiving catecholamine-
depleting drugs, such as reserpine or guanethidine.
Lopresor should not be combined with other beta-
blockers.

Appropriate laboratory tests should be performed at
regular intervals during long-term treatment.

Lopresor should not be given to patients receiving
verapamll In exceptional cases, when in the opinion ol
the p use is consi N
such use should be instituted gradually, in a hospital
settmg. under careful supervusnon

surge
Lopresor should%e withdrawn gradually lollowmg
recommendation given under Abrupt Cessation of
(see WARNINGS). Available evide!

Film coated. mglgm red, capsule-shaped tablet, embossed 51
and scored on one side and GEIGY on the other.

Tablet: 100 mg:

Film coated, light blue, capsule-shaped tablet, emb d
71 and scored on one side and GEIGY on the other.
Lopresor SR

Slow-release Tablet: 200 mg:

Film-coated, light yellow, round tablet, embossed GEIGY
on one side and CDC on the other.

Product monograph supplied on request.
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