MIDAZOLAM MALEATE INDUCTION IN PATIENTS WITH ISCHAEMIC HEART DISEASE:
HAEMODYNAMIC OBSERVATIONS

J.G. REVES, PauL N, SAMUELSON AND SANDRA LEWIS

MipazoLam, maleate is a water soluble ben-
zodiazepine used for the intravenous induction of
general anaesthesia'™* and for premedication.?
The aqueous solubility of midazolam maleate
probably accounts for the pharmacological dif-
ferences between it and diazepam. Water solu-
bility permits formulation in a less irritating vehi-
cle than diazepam,' and the duration of action of
midazolam maleate is relatively brief a1 approxi-
mately four minutes.>¢ [t compares favourably
with thiopentone for induction?’ and mainte-
nance? of anaesthesia.

There are no reports on the cardiovascular ef-
fects of midazolam maleate in man. Laboratory
results, although conflicting in some regards,®?
suggest that midazolam maleate has minimal ef-
fects on the canine cardiovascular system over a
wide dose range. Since our data on dogs demon-
strated small haemodynamic changes that in-
cluded preservation of perfusion pressure and
reduction of several correlates of myocardial
oxygen consumption® we thought it important
to investigate the cardiovascular effects of
midazolam maleate in patients with ischaemic
heart disease. This has been done in the present
study in patients about to undergo myocardial
revascularization operations.

METHODS

Ten patients electively scheduled for myocar-
dial revascularization operations were invited to
participate and gave informed consent to enter
the investigation. The study was approved by the
Institutional Review Board for Human Investi-
gation. All patients were premedicated with in-
tramuscular morphine sulfate 0.1 mg- kg™! and
scopolamine 6-8 pg- kg™!, 60 to 90 minutes be-
fore induction. In a preinduction area cathe-
ters were placed into two peripheral veins, the
radial artery, and a Swan-Ganz triple lumen
thermodilution catheter was floated into the pul-
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TABLE 1
PATIENT CHARACTERISTICS

Number: 10 males

Age: 57 years (47-61)
Weight: 78 kg (56-93)

BSA: 1.95 m? (1.64-2.33)

Coronary arteries > 70 per cent occluded:
left 10, right 9, circumflex 5

Past history:

Mpyocardial infarction 7

Hypertension 3

L.VEDP = 12 at cath 5

Medications:
Propranolol 40-160 mg q d 9
Nitrates 10
Digoxin 2
Antiarrhythmic I

Number grafts performed 2.6 (1-5) (one
patient also had resection of left ventric-
ular and aortic aneurysm and aortic valve
replacement)

monary artery. Electrocardiogram leads were
placed to monitor Lead 1l and V5. Measured
parameters included heart rate and rhythm, sys-
temic systolic/diastolic blood pressure, mean
systemic blood pressure, pulmonary artery pres-
sure, pulmonary artery occluded pressure, mean
right atrial pressure, cardiac output (duplicate
thermodilution) and arterial and mixed venous
blood gas tensions. All measurements were made
at end-expiration. Derived data were cardiac
index, stroke index, heart rate-systolic blood
pressure product, systemic vascular resistance
index, pulmonary vascular resistance index, left
ventricular stroke work index and right ven-
tricular stroke work index. Formulae for these
calculations have been previously reported.'?
The experimental protocol involved measure-
ments at four time-periods: (1) baseline, breath-
ing room air in the preinduction area; (2) base-
line, breathing 100 per cent oxygen (operating
room); (3) one to two minutes after induction with
intravenous midazolam maleate (0.2 mg- kg™');
(4) four to five minutes after midazolam maleate
injected over five to ten seconds into a freely
running intravenous infusion. During induction,
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all patients breathed 100 per cent oxygen and
respiration was assisted if respiratory depression
or apnoea occurred.,

The raw data were analyzed using multifacto-
rial analysis of variance and the New Duncan’s
Multiple Range test. Differences with p < 0.05
were considered significant.

RESULTS

The study group consisted of ten men of mean
age 57 years, mean weight 78 kg and mean body
surface area 1.95 m?, In each, induction was with
midazolam maleate 0.2 mg- kg™', and the induc-
tion time ranged from 30 to 90 seconds (mean 44
seconds). Apnoea occurred in six of the eight
patients in whom it was recorded and ranged from
15-60 seconds. In two patients the presence or
absence of apnoea was not recorded. The Paco,
increased significantly froma mean of 5.32 £ 0.11
kPa (40 £ 1.3 mm Hg) at two minutes and 6.1 &
0.17 kPa (46 = 1.3 mm Hg) at five minutes after
administration of midazolam maleate. The pH
decreased from 7.36 & 0.012t0 7.32 + 0.01 at two
minutes and 7.3 £ 0.009 at five minutes; but there
were no significant changes in Pag, from 41.6 *
1.82 kPa (313 + 13.7 mm Hg). There was no pain
on injection of midazolam maleate.

The measured haemodynamic values at the
four time periods during the study are recorded in
Table 1 and the derived data in Table 1. Trans-
fer of the patients from the preinduction area,
where the monitoring devices were placed, to the
operating room and administration of 100 par cent
oxygen resulted in sustained (over five minutes)
significant (p < 0.01) increases in systemic, pul-
monary and pulmonary artery occluded pres-
sures. There were significant increases in the
heart rate-systolic pressure product from mean of
6812 to 8338 (p < 0.05) and systemic vascular
resistance index from mean of 690 to 923 (p <
0.01). Midazolam maleate significantly (p < 0.01)
lowered systemic systolic, diastolic and mean
blood pressure. The heart rate increased from a
mean of 55 to 66 beats per minute (p < 0.01).
Stroke volume, left and right ventricular stroke
work index and systemic vascular resistance in-
dex were all significantly {p < 0.01) reduced by
midazolam maleate. Heart rate-systolic pressure
product, cardiac index, stroke index, pulmonary
vascular resistance index, mean right artial pres-
sure, mean pulmonary artery occluded pressure
and mean pulmonary artery pressure all remained
unchanged after midazolam maleate. There were
no differences in the haemodynamic values be-
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FIGURE 1 A composite illustration of the mean
systolic blood pressure (BP), pulmonary artery
occluded pressure (PAQ). cardiac index (CD), heart sate
(HR). systemic vascular resistance index (SVRI) and
left ventricular stroke work index (LVSWI) values de-
termined while breathing room air in the pre-induction
area (Air}), breathing [00 per cent oxygen in the operat-
ing room {0,). one to two minutes after 0.2 mg - kg™’
midazolam maleate (M [-2). and four to five minutes
after midazolam maleate {M 4-5). The statistical com-
parison is Air against oxygen, M 1-2 and M 4-5. For the
statistical comparison of all points against each other,
se¢ Tables 1T and H11.

tween the two-minute and the five-minute sam-
ple periods after administration of midazolam
maleate except for a continued decrease in sys-
temic blood pressure toward the room air
baseline. A composite illustration of the mean
changes in mean systemic blood pressure, heart
rate, cardiac index and pulmonary artery oc-
cluded pressure is shown in Figure |. Through-
out the study period, there were no electrocardio-
graphic changes suggestive of myocardial is-
chaemia.

The effect of midazolam maleate on individual
patients with elevated pulmonary artery oc-
cluded pressure is shown in Table IV. The
pulmonary artery occluded pressure decreased in
all patients and fell from a mean 2.82 kPa (21.2
mm Hg) to 2.13 kPa (16.0 mm Hg) five minutes
after midazolam maleate. There was a consistent
increase in cardiac index and heart rate, while left
ventricular stroke work index. mean systemic
blood pressure and systemic vascular resistance
index dropped 1077 to 653 dynes-
sec-cm~%/m2. The 40 per cent decrease in sys-
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TABLE I
MEAN (+S.E.) MEASURED VARIABLE BEFORE AND AFTER MIDAZOLAM MALEATE (0.2 mg-kg~")

Units Air 0, M1-2 M 4-5

HR Beais/min 55+3.0 55 + 6.6 66 + 5.3 64 + 4.6

SBP mm Hg 125 £ 5.1 154 & 5.1 131 £ 4.5 120 + 4.4

DBP mm Hg 61 +123 14 + 2.1 68 £ 2.4 61 +2.3

BP mm Hg 86 + 1.6 102 + 3.8 87+ 2.9 81 £ 2.6

RAP mm Hg 9+09 12 + 0.7 1315 134 1.4

PAP mm Hg 19 +1.7 27 £ 2.2 26 + 2.0 24 1 1.4

PAQ mm Hg 11.2 £ 1.03 17.9 £ 1.35 16.9 + 1.44 15.3 £ 0.91

co L/min 4.8 +0.22 4.8 +0.74 4.6 £ 0.24 4.4 £0.29

COMPARISON OF SIGNIFICANCE BETWEEN OBSERVED VARIABLES
HR SBP DBP BP RAP PAP PAO Cco

Air vs O, N.S. 0.01 0.01 0.0t 0.01 0.01 0.01 N.S.
Airvs M, 0.01 N.S. 0.05 N.S. 0.01 0.01 0.01 N.S.
Air vs My—s 0.0t N.S. N.S. N.S. 0.01 0.0t 0.01 NS.
Q;vs M, 0.01 0.01 0.05 0.01 NS N.S. N.S. NS,
O3 vs§ My_s 0.01 0.01 0.01 0.01 N.S. N.S. N.S. N.S.
My_; v8§ My_s N.S. 0.05 0.01 N.S. N.S N.S. N.S. N.S.

Where: HR = heart rate, SBP = systolic blood pressure, DBP = diastolic blood pressure, BP = mean

systemic blood pressure, RAP = mean right atrial pressure, PAP = mean pulmonary artery pressure, PAQ =
mean pulmonary artery occluded pressure, CO = cardiac output, Air = Pre-induction area control breathing
room air, O, = operating room control breathing 100% oxygen, M,_, = one t0 two minutes after midazolam
maleate administration, and My—s = four to five minutes after midazolam maleate administration.

TABLE III

MEAN (= S.E.) DERIVED VARIABLES BEFORE AND AFTER MinazoLam MaveaTe (0.2 mgkg—?)

Units Air 0, M1-2 M 4-5
CI L/min/m? 2.5+0.10 2.4 +0.34 2.4+0.14 2.4+0.14
St ml/min/m? 46 + 1.9 44 + 1.9 383+ 28 38 +2.8
Sv mifmin 89 + 39 86 + 5.1 M +5.1 72+5.0
LVSWI g-m/m? 46.9 + 2.55 50.8 £ 4.02 36.2 + 3.75 36.5+2.93
RSVWI g:m/m? 6.5+ 1.07 8.8+ 1.17 6.3+ 0.69 5.2 +0.68
SVRI dynes-sec-crm™5fm? 689 + 66.3 923 + 123.1 685 + 52.6 623 + 49 .4
PVRI dynes-sec-cm ™ 3/m? 65 + 9.2 83 + 11.6 80 £ 9.5 80 + 8.66
RFPP Beats mm Hg/min 6812 + 339.5 8338 + 9149 8638 + 722.9 7628 + 5i4.4
COMPARISON OF SIGNIFICANCE BETWEEN DERIVED VARIABLES
CI SI sy LVSWI RVSWI SVRI PVRI RPP
Air vi O3 N.S. N.S. N.S. N.S. 0.05 0.01 NS, N.S.
Air vs M, _, N.S. 0.01 0.01 0.01 NS, NS, N.S. 005
Air vs Ma_s N.S. 0.01 0.01 0.01 N.S. N.S. N.S. 0.01
O, vs M, N.S. 0.0 0.01 0.01 0.01 0.01 N.S. N.S.
O, vs My 5 NS. 0.01 0.01 0.01 0 01 0ol N.S. N.S.
Mz vs M4y N.S. N.S. N.S. N.S. N.8. M.S. N.S. N.S.

Where: CI = cardiac index, SI = stroke index, SV = stroke volume, LVSWI = left ventricular stroke work

index, RVSWI = right ventricular stroke work index, SVRI = systemic vascular resistance index, PVRI =
pulmonary vascular resistance index, RPP = heart rate systolic blood pressure index, Air = Pre-induction area
control breathing room air, O, = operating room contro! breathing 1007, oxygen, M;_; = one to two minutes
after midazolam maleate administration, and M._s = four to five miautes after midazolam maleate admin-
istration.
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temic vascular resistance index five minutes after
midazolam maleate in these patients contrasts to
a decrease of only 22 per cent in the sub-group
with a pulmonary artery occluded pressure less
than 2.26 kPa ({7 mm Hg).

DiscussionN

Our data indicate that intravenous midazolam
maleate 0.2 mg- kg~! has relatively minor effects
on the cardiovascular system of man with is-
chaemic heart disease. Indeed, the most striking
haemodynamic changes during the study period
were associated with transfer of the patients into
the operating room and breathing 100 per cent
oxygen before induction. Subsequent adminis-
tration of a hypnotic dose of midazolam maleate
retfurned most parameters toward the original
room air values. Midazolam maleate increased
heart rate eleven beats/min and Pacg, rose from
5.32 to 6.12 kPa (40 10 46 torr) (p < 0.01), while
none of the remaining parameters were sig-
nificantly changed.

These haemodynamic changes are modest and
observations on blood pressure, cardiac output,
stroke volume, and peripheral resistance paraliel
those accompanying deep sleep in normal vol-
unteers'!. The haemodynamic changes seen with
midazolam maleate induction are also similar to
those reported with diazepam sedation. Dia-
zepam 0.1 mg-kg™' in patients with ischaemic
heart disease reduced the systemic pressure,
while cardiac index and peripheral resistance re-
mained unchanged'?. Diazepam sedation signifi-
cantly decreased left ventricular end-diastolic
pressure, an effect which was more pronounced
in patients with ischaemic heart disease in whom
this pressure was elevated. In our study, the pul-
monary artery occluded pressure, which ap-
proximates left ventricular end-diastolic pres-
sure, fell only slightly from a mean of 2.38 to 2.25
kPa (17.9 to 16.9 mm Hg) with midazolam
maleate; but in the one patient with markedly
elevaled pulmonary artery occluded pressure of
3.46 kPa (26 mm Hg) itdecreased 2.13 kPa(16 mm
Hg) after midazolam maleate induction, while the
cardiac index increased from 1.52 to 1.90
I{min- m2. The response of that patient and the
others (Table 1V} with elevated pulmonary artery
occluded pressure greater than 2.26 kPa (17 mm
Hp) suggests that midazolam maleate improves
cardiac function.

Interms of haemodynamic effects. induction of
anaesthesia with midazolam maleate and dia-
zepam are very similar in paticnts with ischaemic
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heart disease.'*"¢ Jackson showed that induction
with diazepam 0.4 mg- kg™" in eight patients with
ischaemic heart disease was associated with a 15
per cent (p < 0.05) decrease in mean systemic
pressure, but no significant change in cardiac
index, systemic vascuiar resistance and left ven.
tricular stroke index.'! These changes are similar
to those of midazolam maleate, except that the
heart rate was unchanged with diazepam and in-
creased with midazolam maleate. The disparity
in heart rate data accounts for differences in heart
rate~systolic pressure product, which is un-
changed with midazolam maleate and decreased
with diazepam. The observed increase in heart
rate with midazolam maleate is also at variance
with changes of sleep,'! diazepam sedation'* and
induction of anaesthesia with diazepam in pa-
tients with ischaemic heart disease, in whom the
heart rate is unchanged or decreased. However,
Prakash reported an increase in heart rate in
patients with ischaemic heart disease anaes-
thetized with diazepam 0.6 mg: kg™' in whom the
Paco, ranged from 4.79 to 5.98 kPa (36-45 mm
Hg). 'S In our patients, the Paco, rose from a mean
of 5.32 10 6.11 kPa (40 to 46 mm Hg), despite
assisted ventilation. We attempted to maintain
normal Pagg,. but slight increases resulted and
may have affected the haemodynamic results,
although the peak mean Pagg, value was 6.11 kPa
(46 mm Hg) five minutes after administration of
midazolam maleate and this is not much above
the normal physiological range. However, it is
possible that the increase in heart rate to 66 beats
per minute seen with midazolam maleate reflects
the rise in Paco,. There is a linear relationship
between rises in heart rate and Paco, in conscious
and lightly anaesthetized man.'? In our patients
the largest individual increases in heart rate ac-
companied the greatest rise in Pacq,.

This study was not designed to evaluate the
ventilatory response to midazolam maleate, but
transient periods of apnoea and depressed respi-
ration were noted immediately after injection of
the drug. This effect has also been reported with
sedative doses of diazepam.'® Respiratory de-
pression commonly complicates induction of
anaesthesia with barbiturates, benzodiazepines,
and narcotics. Midazolam maleate 0.15 mg- kg™!
causes significantly (p < 0.001) less apnoea than
thiopentone 3 mg-kg™' during induction, and
about the same as diazepam.* The exact degree
and mechanism of respiratory depression from
midazolam maleate remains to be determined in
subsequent investigations.

The patients in this study all had symptomatic
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ischuemic heart disease for which they were to
have elective myocardial revascularization oper-
ations. The goal of anaesthetizing patients with
ischaemic heart disease is to minimize changes in
the balance between myocardial oxygen supply
and consumption. Techniques associated with
haemodynamic fluctuations, such as ketamine or
morphine, are less desirable'? than those de-
signed to minimize these changes.?%?! In terms of
drug effects on myocardial oxygen supply, it is
useful to ask what happens to Pag,, cardiac out-
put, and diastolic blood pressure. Midazolam
maleate did not change Pag, or cardiac output,
although the diastolic blood pressure dropped
slightly {0.8 kPa (6 mm Hg)). It is presumed that
myocardial oxygen supply was maintained. Since
myocardial oxygen consumption was not mea-
sured, indirect estimates must be relied upon.
These include heart rate, systolic blood pressure
and pulmonary artery occluded pressure as indi-
ces of wall tension and left ventricular stroke
work index as an indirect index of contractility.
The heart rate went up (1 beats per minute froma
control of 55 but remained within acceptable
normal limits. Other indirect estimates of myo-
cardial oxygen consumption, such as left ven-
tricular stroke work index, systemic systolic
blood pressure and pulmonary artery occluded
pressure all decreased. Additionally, the heart
rate-systolic blood pressure product, perhaps the
most reliable simple predictor of myocardial oxy-
gen consumption in patients with ischaemic heart
disease,?? did not significantly change after
midazolam maleate. Thus, midazolam maleate
appeared to have little effect on myocardial oxy-
gen supply and consumption and was a safe agent
for rapid induction of anaesthesia in patients with
ischaemic heart disease. This investigation did
not examine the suitability of midazolam maleate
to maintain anaesthesia for tracheal intubation
and during the surgical procedures. Since
midazolam maleate is a relatively short acting
drug, other anmaesthetics would be required to
maintain anaesthesia; but for short anaesthetic
procedures such as cardioversion, midazolam
maleate should be ideal. Certainly midazolam
maleate is comparable to diazepam in terms of
maintaining stability of the cardiovascular sys-
tem and it is a superior alternative to diazepam
when a short acting, painless benzodiazepine is
needed for induction of anaesthesia.

SUMMARY

Midazolam maleate is a new water soluble ben-
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zodiazepine used for induction of anaesthesia.
Ten patients with symptomatic ischaemic heart
disease were premedicated intramuscularly with
morphine 0.1 mg-kg™' and scopolamine 6-8
ug- kg1, 60-90 minutes before induction. The
heart rate. systolic/diastolic blood pressure,
mean systolic blood pressure, mean pulmo-
nary artery blood pressure, pulmonary artery
occluded pressure, mean right atrial pressure,
cardiac output (duplicate thermodilution) and
arterial blood gas tensions were measured at four
time periods: (1) after instrumentation while
breathing room air, (2) after transfer to the
operating room while breathing 100 per cent oxy-
gen by mask, (3) one (o two minutes after in-
travenous midazolam maleate 0.2 mg-kg™' and
(4) four to five minutes after midazolam maleate.
The cardiac index, stroke index, heart rate-
systolic blood pressure product, systemic vas-
cular resistance index, pulmonary vascular re-
sistance index, left ventricular stroke work index
and right ventricular stroke work index were cal-
culated for each of the study time-periods from
the measured parameters.

Midazolam maleate anaesthetized all patients
and times for induction ranged from 30 to 90
seconds {mean 44). Apnoeca occurred in 75 per
cent of patients and ventilation was assisted
in those instances. The Pay, was unchanged
by midazolam maleate, but the Pacg, rose
significantly (p < 0.02) from 5.32+ 0.19t0 5.85 +
0.17kPa (40 & 1.4 to 44 + 1.3 mm Hg) (1-2 min)
and 6.1 & 0.17 kPa (46 + 1.3 mm Hg) (4-5 min-
utes after midazolam maleate).

Haemodynamic effects of midazolam maleate
were minor and in most cases less than those
associated with transfer of the patients to the
operating room when the systemic systolic/dia-
stolic blood pressure, mean systemic blood pres-
sure, mean right atrial pressure. pulmonary
artery occluded pressure and systemic vascular
resistance index all significantly increased (p <
0.01). Midazolam maleate significantly reduced
systemic systolic/diastolic pressure, mean sys-
temic blood pressure, stroke volume. left and
right ventricular stroke work index and systemic
vascular resistance index toward the original
resting control.

The heart rate rose from 55 + 6.6t066 £ 5.3
beats per minute (p < 0.01) one to two minutes
after midazolam maleate, and the mean right at-
rial pressure, mean pulmonary artery pressure,
pulmonary artery occluded pressure. cardiac
index, stroke index, pulmonary vascular resis-
tance index and heart rate-systolic blood pres-
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sure product remained unchanged. There were
no further significant changes four to five minutes
after midazolam maleate, except in systemic
systolic/diastolic pressure which continued to
decline to the level of the resting control (125/61).

it is concluded that the rapid action of mida-
zolam maleate and its modest effects on haemo-
dynamic parameters, make it a safe and effi-
cacious induction agentin patients with ischaemic
heart disease.

RESUME

Le maléate de midazolam est une nouvelle
benzodiazépine soluble dans I'eau utilisée
comme agent d’induction en anesthésie. Notre
étude a porté sur dix patients présentant une
pathologie coronarienne symptomatique et sou-
mis & une chirurgie de revascularisation. Une
injection de morphine (a la dose de 0.1 mg- kg™")
et de scopolamine (6 &2 8 ug-kg™!) a éé ad-
ministrée en prémédication 60 4 90 minutes avant
I'induction. La fréquence cardiaque. les pres-
sions systémiques systolique, diastolique et
moyenne, la pression pulmanaire moyenne ¢t la
pression capillaire bloquée. la pression au-
riculaire droite moyenne. le débit cardiaque par
thermodilution ainsi que les gaz artériels ont été
mesurés et enregistrés a quatre moments: (1)
Apres I'installation des canules dans la chambre
de pré-induction alors que le malade respirait I'air
de la piece. (2) Apres le transfert du patient en
salle d’opération et sous ventilation spontanée a
100 pour cent d’oxygene. (3) Une a deux minutes
aprés 'injection de maléate de midazolam a ia
dose de 0.2 mg- kg~'. (4) Quatre & cing minutes
aprés celle méme injection. L'index cardiaque,
I'index d’éjection, le produit fréquence car-
diaque-pression systolique, les index de résis-
tance vasculaire systémique et pulmonaire. les
index de travail d’éjection ventriculaire gauche
et droit ont également été calculés aux mémes
temps.

Le midazolam a produit ’hypnose chez tous
les patients entre 30 et 90 secondes (moyenne de
44 secondes).

Une apnée de 15 a 60 secondes a ét€ observée
dans 75 pour cent des cas alors que la ventilation a
é1é assistée.

La Pag, est demeurée inchangée aprés I'injec-
tion alors que la Paco, s'est élevée de fagon
significative (p < 0.02) passant de 5.32 + 0.19 4
5.85 % 0.17kPa (46 = 1.3 mm Hg) quatre a cing
minutes aprés le midazolam.

Les effets hémodynamiques observés ont été
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mincurs et moins importants dans la plupart des
cas que ceux associés au transfert des patients en
salle d’opération alors que les pressions artériel-
les systoligue. diastolique et moyenne, que lu
pression capillaire bloguée et que P'index de
résistance vasculaire systémique se sont tous
élevés de fagon significative (p < 0.01). Le
midazolam a diminué significativement les pres-
sions artérielles systémiques (systolique, dias-
tolique et moyenne), le volume d’éjection, les
index de travail ventriculaire gauche et droit ainsi
que l'index de résistance vasculaire péri-
phérique, tout cela vers des valeurs voisines
des valeurs-controles.

Lafréquence cardiaque s'estélevée de 55+ 6.6
2466 5.3 par minute, une 4 deux minutes aprés
I'injection de la benzodiazépine alors que les
pressions artérielles moyennes systémiques et
pulmonaires, les pressions pulmonaires blo-
quées, les index cardiaques. I'index d'éjection
et celui de la résistance vasculaire pulmonaire
ainsi que le produit pression-fréquence de-
meuraient inchangés. L on n'a pas observé d au-
tres modifications significatives quatre ou cing
minutes apres I'injection si ce n’est le maintien du
déclin des pressions systémiques systoliques et
diastoliques vers les niveaux-contrales (125/61).

Nous concluons que la rapidité d’action du
maléate de midazolam et ses effets hémo-
dynamiques légers en font un agent d’induction
siir et efficace chez les coronariens.
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