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Parenteral premedication with Lorazepam — a dose/ 
response study 

C . O . O D U G B E S A N A N D J . A . O . M A G B A G B E O L A 
Department of Anaesthesia, College of Medicine. University of Ibadan. Nigeria 

S u m m a r y 

The d o s e / r e s p o n s e charac te r i s t i c s of l o r a z e p a m 
when a d m i n i s t e r e d pa ren t e r a l l y as a p r e m e d i -
cant d r u g w e r e s t u d i e d . T h e p a r a m e t e r s s tud ied 
included its' s eda t ive a n d a m n e s i c e f f e c t s a s 
well a s e f f e c t s on the ca rd iovascu la r and re-
sp i ra tory sys t ems . I n t r amuscu l a r and in t raven-
ous r o u t e s us ing d o s e s 2 m g . 3 m g and 4 m g 
were c o m p a r e d . T h e f ind ings suggest that 
l o r a z e p a m ' s s eda t ive a n d a m n e s i c e f f e c t s w e r e 
more p r o n o u n c e d with the i n t r a v e n o u s r o u t e , 
and tha t in bo th r o u t e s the inc idence a n d 
d e g r e e of s e d a t i o n a n d of amnes i a were d o s e 
d e p e n d a n t . T h e r e w e r e min imal c h a n g e s in 
a r te r ia l b l o o d p r e s s u r e , pulse ra te o r qual i ty of 
r e sp i r a t i on . W e r e c o m m e n d that d u e to local 
logistic f a c t o r s , the i n t r a v e n o u s r o u t e might be 
m o r e s u i t a b l e , a f f o r d i n g a m o r e rap id onse t of 
s eda t ion b e f o r e induct ion of a n a e s t h e s i a , p ro-
vided t h a t close nurs ing obse rva t i on is avail-
able . F u r t h e r m o r e , l o r a z e p a m 2 mg in-
t r avenous ly is just a s e f fec t ive a s the larger 
d o s e s wi th less inc idence of nausea and vomi t -
ing a s s o c i a t e d with the la rger doses . 

R e s u m e 

N o u s a v o n s e t u d i e les d o s c s / r e p o n s e s ca rac te r -
i s t iques d u lo razepam lorsqu ' i l est a d m i n i s t r e 
c o m m e d e la na rco t ique . Les p a r a m e t r e s e tu -
d ies c o m p r e n a i e n t les e f fe t s seda t i f s et amnes i -
q u e s ainsi q u e les e f fe t s subis par les s y s t e m e s 
ca rd iovascu la i r e et rcsp i ra to i re pa rmi d a u t r e s . 
D a n s c e t t e e t u d e nous avons e x a m i n e Pef fe t d e s 
voies in t r amuscu la i r e s et i n t r ave ineuses sur les 
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p a r a m e t r e s c i -dessus e n n o u s se rvan t d e s d o s e s 
m e s u r a n t 2 m g , 3 m g , e t 4 m g p o u r c l i aque vo ie . 
Les r e su l t a t s ava ien t sugge re q u e les e f f e t s du 
seda t i f et d e P a m n e s i e e t a i en t p lus p r o n o n c e s 
su r la voie i n t r a v e i n e u s e , e t q u e d a n s les deux 
voies r i n c i d e n c e et la s e d a t i o n ainsi q u e d e 
P a m n e s i e d e p e n d r a i t d e la d o s e . N o u s r e c o m -
m a n d r i o n s d o n e P a d m i n i s t r a t i o n pa r la voie 
i n t r a v e i n e u s e ; ( c t a n t d o n n e les f ac teurs locaux) 
qu i a ssure ra i t un d e m a r r age plus r a p i d e de la 
s e d a t i o n , a v a n t P induc t ion d e Panes thes i e , 
p o u r v u q u e la su rve i l l ance soit a s su ree . En 
p lus . 2 m g d e l o r a z e p a m i n t r a v e i n e u s e m e n t 
a d m i n i s t r e s sont p lus e f f i caces , et avec mo ins 
d ' i n c i d e n c e d e la n a u s e e et d u v o m i s s e m e n t 
c o u r a m m e n t assoc iee avec des doses p lus 
larges . La p re s s ion s a n g u i n e a r te r ie l l e , la pulsa-
t ion et la q u a l i t e d e la r e sp i ra t ion ava ien t subi 
aussi d e s c h a n g e m e n t s m i n i m a u x . 

I n t r o d u c t i o n 

D e s i r a b l e f e a t u r e s of p a r e n t e r a l l o r a z e p a m 
a d m i n i s t e r e d p r e - o p e r a t i v e l y inc lude anxioly-
sis, s e d a t i o n , a n d s o m e d e g r e e of genera l 
u n a w a r e n e s s of t h e o p e r a t i n g r o o m env i ron-
m e n t . In a p r e v i o u s s t u d y on the c o m p a r i s o n of 
l o r a z e p a m a n d d i a z e p a m as o ra l p r e m e d i c a n t 
by M a g b a g b e o l a (1974) , it was o b s e r v e d that 
l o r a z e p a m 2 m g w a s m o r e a c c e p t a b l e than 
d i a z e p a m 10 m g fo r p r o c e d u r e s ca r r ied out 
u n d e r r eg iona l a n a e s t h e s i a . 

T h e o b j e c t of t h e p r e s e n t p a p e r is t o repor t 
t h e f i n d i n g s o n d o s e / r e s p o n s e s tudy of in jec t -
a b l e p r e p a r a t i o n of l o r a z e p a m as the p r e m e d i -
c a n t d r u g o n p a t i e n t s s c h e d u l e d for m i n o r 
g y n a e c o l o g i c a l o p e r a t i o n s u n d e r gene ra l anaes -
the s i a . 

DIG
ITIZED BY E-LA

TUNDE O
DEKU LI

BRARY C
OLL

EGE O
F M

EDIC
IN

E, U
I
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Materials and methods 

T w o hundred and twenty-five adul t female 
pat ients for minor gynaecological surgery par-
t icipated in this s tudy. In formed consent was 
ob ta ined f rom all the pat ients . T h e pat ients 
were randomly placed in the two m a j o r g roups , 
while the physician adminis ter ing the d rug was 
unaware of the dose — all doses were m a d e up 
to the s a m e volume saline. T h e interval be-
tween the adminis t ra t ion of the d rug and 
induction of anaesthesia was not less than 60 
min. O n e g roup consisting of seventy-f ive 
pat ients received lorazepam intravenously ( IV 
g roup) , while 150 pat ients received lorazepam 
intramuscularly ( IM group) in the u p p e r ou te r 
corner of the bu t tock . T h e doses and sub-
groups are shown in Table 1. 

Basic vital signs such as arterial blood press-
u re , pulse ra te , and respiratory ra te were 
measured prior to administrat ion of the drug. 
The following observat ions were m a d e 15, 30. 
45 and 60 min a f te r the injection of lorazepam. 
The degree of sedat ion was scored as shown in 
Table 2. Sedat ion was also assessed indepen-

dent ly by o n e of the a u t h o r s as 'good*, ' fa i r ' , 
' s l ight ' , o r 'ni l ' . Pat ients w e r e s h o w n d i f f e r e n t 
locally famil iar ob j ec t s at each t ime of obse rva -
t ion . a n d recall of these was t e s t ed fo r 24 h 
la ter , except at 60 min when m e m o r y of j o u r n e y 
to the t h e a t r e and deta i ls of e v e n t s in the 
induct ion room were the p a r a m e t e r s t e s t e d for . 
T h o s e w h o were as leep and not r o u s a b l c cou ld 
not obviously be shown any o b j e c t s . Such 
pa t i en t s were included a m o n g those e x h i b i t i n g 
total lack of recall in obseva t i on . M e m o r y fo r 
these even t s was scored as s h o w n in T a b l e 4 . 
O t h e r p a r a m e t e r s m e a s u r e d d u r i n g t h e p e r i o d 
of observa t ion include changes in a r t e r i a l b l o o d 
pressure respira tory e f f ec t s such a s r a t e , hic-
cough , and la ryngospasm; a n d e m e t i c s e q u e l a e . 

Pa t ients were also asked if t hey e x p e r i e n c e d 
any pain at the in jec t ion s i te . 

Results 

Tab le I shows that t h e six s u b g r o u p s of 
pat ients in this s tudy a r e c o m p a r a b l e wi th 
regards to age, weight , and d u r a t i o n of s u r g e r y . 

Table I. Details of the patients, duration of surgery and Recovery time 

Mean duration 
Mean age of surgery Mean recovery 

No. of (years) Mean wt. (kg) (mm) time (min) 
Group patients (range) (range) (range) (range) 

Intravenous 
2 mg 

3 mg 

4 mg 

Intramuscular 
2 mg 

3 mg 

4 mg 

25 

25 

50 

50 

50 

30.16 
(15-54) 

31.28 
(22-46) 

30.96 
(19-48) 

29.9 
(21-46) 

30.8 
(20-45) 

34.6 
(21-55) 

61.24 
(43.1-85.7) 

54.72 
(42.0-65.0) 

66.2 
(55-80) 

56.3 
(42.5-76) 

55.82 
(48-72) 

60.46 
(44-74) 

18.4 
(8-35) 

14.68 
(8-25) 

15.56 
(7-25) 

14.46 
(10-30) 

14.28 
(8-22) 

17.8 
(7-35) 

21.4 
(2-55) 

32.68 
(2-95) 

30.8 
(15-50) 

17.7 
(5-40) 

32.0 
(15-75) 

31.94 
(10-101) 

DIG
ITIZED BY E-LA

TUNDE O
DEKU LI

BRARY C
OLL

EGE O
F M

EDIC
IN

E, U
I



Parenteral premedication with lorazepam 67 

Tabic 2. Incidence and degree of sedation ( % ) number of subjects given IV drug = 25, IM = 50 

Time af ter injection (min) 

15 30 45 60 

IV IM IV IM IV IM IV IM 
(mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) 

Group 2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 

Fully awake 48 40 32 94 90 SS 16 4 0 56 60 62 8 4 0 22 IS 16 0 0 0 12 8 8 

Drowsy 48 48 56 6 10 10 48 16 24 34 36 22 20 8 0 46 56 40 20 12 0 38 56 30 

Asleep but 
rousable 4 12 12 0 0 2 28 76 60 10 4 12 60 52 52 28 26 34 60 52 40 46 36 44 

Asleep not 
rousable 0 0 0 0 0 0 8 4 16 0 0 4 12 36 48 4 0 10 20 36 60 4 0 18 

The incidence a n d d e g r e e of s eda t ion a r e 
out l ined in Tab le 2. It shows that 60 min a f t e r 
the in t r avenous admin is t ra t ion of l o r a z e p a m . 
all pa t i en t s were e i ther d rowsy o r a s l e e p . 8 9 . 2 % 
of t h e m be ing actually as leep . O n the o t h e r 
hand, only 49 .3% of pa t ien ts in the IM g r o u p 
were a s l eep 60 min a f t e r the in j ec t ion . 

An assumpt ion that the ideal s t a te of a 
p remedica ted pat ient is that of be ing a s l e e p bu t 
rousable , this s ta te was selected as ideal s t a t e of 
sedat ion in this s tudy. It thus can be seen that in 
the in t r avenous g r o u p , 4 0 % of the s u b j e c t s 
were as leep but rousable for the 4 m g d o s e , 
52% for the 3 mg dose , a n d 6 0 % for the 2 m g 
dose , 60 min a f te r in jec t ion . H o w e v e r , the r a t e 
of onse t of sedat ion was fas ter with the l a rge r 
dose . In the IM group , a similar t r end o c c u r s a s 
regards the rate of onse t seda t ion with 4 4 % of 
pat ients w h o received 4 mg , 3 6 % of t hose w h o 
received 3 mg and 4 6 % of those w h o r ece ived 2 
mg being as leep but rousable 60 m i n u t e s a f t e r 
inject ion. 

T a b l e 3 shows a compar i son of the r o u t e of 
adminis t ra t ion and the s ta te of s e d a t i o n at 
per iods of observat ion. Forty-f ive min a f t e r 
injection of lo razepam, m o r e pa t i en t s w e r e 
asleep but rousable in the in t r avenous g r o u p s 
(41/75) than in the in t ramuscular g r o u p s (44/ 

150). A p p l y i n g t h e N o r m a l D i s t r i b u t i o n T e s t 
th is d i f f e r e n c e is s ta t i s t ica l ly s ign i f ican t ( S N D = 
3 . 6 9 ; / ' < ( ) . 0 1 ) . S imi l a r ly at 30 min t h e d i f fe r -
e n c e is h igh ly s ta t i s t i ca l ly s igni f icant ( S N D = 
7 .73 ; / > <0. ( ) ( ) I ) . H o w e v e r a t 60 m i n , 38 ou t of 
75 s u b j e c t s in t h e I V g r o u p a n d 63 ou t of 150 
s u b j e c t s in t h e I M g r o u p w e r e a s l e e p but 
r o u s a b l e . U s i n g t h e s a m e s ta t is t ical analys is , 
th is d i f f e r e n c e is n o t s ign i f i can t ( S N D = 1.23; 
P > ( ) . 2 ) , a s m o r e p a t i e n t s in t h e IV g r o u p a r c 
n o w c o m p l e t e l y a s l e e p . 

T a b l e 4 s h o w s t h e p e r c e n t a g e inc idence of 
a m n e s i a . A g r e a t e r p e r c e n t a g e of p a t i e n t s in 
t h e I M g r o u p r e t a i n e d c l ea r m e m o r y of e v e n t s 
a n d o b j e c t s c o m p a r e d t o t h e i n t r a v e n o u s g r o u p 
of w h o m m o r e p a t i e n t s h a d hazy o r n o recall of 
e v e n t s o r o b j e c t s s h o w n . 

T h e r e w e r e n o s i g n i f i c a n t c h a n g e s in a r t e ra l 
b l o o d p r e s s u r e , p u l s e r a t e o r r e sp i r a to ry 
p a r a m e t e r s . 

E i g h t p a t i e n t s ( 1 0 . 6 % ) in t h e IV g r o u p 
e x p e r i e n c e d n a u s e a w i t h i n t h e first 6 h post-
o p e r a t i v e l y w h i l e f o u r p a t i e n t s ac tual ly 
v o m i t e d . In t h e I M g r o u p , s e v e n pa t i en t s 
( 4 . 6 % ) e x p e r i e n c e d n a u s e a whi le only t w o 
p a t i e n t s v o m i t e d . T h e s e p a t i e n t s r ece ived 4 m g 
l o r a z e p a m e a c h . 

T h e r e c o v e r y t i m e ( T a b l e 2) w a s t a k e n as 
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I able 3 . Compar i son ol route ol adminis t ra t ion 
ami stale ol sedat ion 

l i m e ol observat ion (mm) 

30 45 60 

G r o u p IV IM IV IM IV IM IV IM 

Fully awake 30 136 5 89 3 28 0 14 

Drowsy 38 13 22 4ft 7 71 8 ft2 

Asleep but rousablc 7 1 41 13 41 44 38 63 

Asleep not rousablc 0 0 7 -> 24 7 29 II 

Total 75 150 75 150 75 150 75 150 

Table 4. % Incidence of amnesia following injection of lorazepam 

rime after injection (min) 

1: i 30 45 60 

IV 
(mg) 

IM 
(mg) 

IV IM 
(mg) (mg) 

IV 
(mg) 

IM 
(mg) 

IV 
(mg) 

IM 
(mg) 

2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 

72 3ft 8 94 98 90 40 12 0 7ft ft8 ftl) 5ft 24 0 7ft 54 28 24 S 0 ftO 24 IX 

12 Ift 52 ft 2 8 40 24 20 22 30 30 24 X 12 20 44 40 24 4 4 22 40 44 

I ft 48 40 0 0 2 20 64 80 2 2 10 20 ftX 88 4 2 32 52 88 9ft IX 3ft 3S 

interval b e t w e e n the e n d of anaes thes ia and the 
t ime the pa t i en t could r e s p o n d app rop r i a t e ly t o 
verbal c o m m a n d s . T h e d i f f e rences in the recov-
ery t imes for the 3 mg a n d 4 m g groups w e r e not 
statistically significant (P>i).05) i r respect ive of 
rou te of admin i s t r a t ion . I l oweve r , the recovery 
t imes for t h e 2 m g g r o u p were much shor t e r 
than for t h e larger d o s e schedules . 

No pat ient compla ined of pain at e i ther 

in j ec t ion si te n o r was t h e r e any tenderness 
a l o n g t h e vein used for in jec t ion . 

Discussion 

T h e d e g r e e of t h e seda t ion as assessed by one ^ 
t h e a u t h o r s i n d e p e n d e n t l y cor re la ted very \u'H 
that o b s e r v e d by the nurs ing staff (Table 
T h e resul ts a lso indica ted that the onset o 
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Parenteral premedication with lorazepam 69 

sedation was fas te r with t h e i n t r a v e n o u s r o u t e 
than with t h e i n t r a m u s c u l a r r o u t e . F u r t h e r -
more. the onse t and d e g r e e of s e d a t i o n a p p e a r 
to be d o s e - d e p e n d e n t pa r t i cu la r ly wi th t h e 
in t ravenous r o u t e . 

In our e n v i r o n m e n t , most p r e m e d i c a n t d r u g s 
are a d m i n i s t e r e d in t r amuscu la r ly . T h e resu l t s 
of this s tudy s h o w that wi th an i n t r a m u s c u l a r 
dose of 2 mg l o r a z e p a m , 12% of the p a t i e n t s 
remained a w a k e 60 min a f t e r i n j ec t i on of d r u g 
c o m p a r e d to 0 % fo r the s a m e d o s e admin i s -
tered in t r avenous ly . W e be l i eve that the ideal 
state of a p r e m e d i c a t e d pa t i en t is that of b e i n g 
as leep but r o u s a b l e , a n d us ing this c r i t e r ion 
only 4 6 % of the p a t i e n t s w h o rece ived 2 m g 
in t ramuscular ly fell in this c a t e g o r y , c o m p a r e d 
to 6 0 % of the pa t i en t s w h o rece ived the s a m e 
dose i n t r avenous ly . T h u s o u r resu l t s m a y lead 
one to c o n c l u d e t h a t , wi th respec t t o s e d a t i o n , 
the i n t r a m u s c u l a r r o u t e is not a s e f f ec t i ve as t h e 
i n t r a v e n o u s r o u t e . 

In assess ing a m n e s i a , we h a v e used main ly 
recall of o b j e c t s s h o w n a n d e v e n t s . O u r resu l t s 
show tha t lack of recall for o b j e c t s a n d e v e n t s 
occu r r ed m o r e readi ly w h e n the d r u g w a s 
a d m i n i s t e r e d in t r avenous ly . Its o c c u r r e n c e a lso 
a p p e a r s t o b e dose d e p e n d e n t bo th in d e g r e e 
and rap id i ty of o n s e t . Th i s is in a g r e e m e n t with 
the f i nd ings of G a l e and G a l l o o n (1976) a n d 
M a c K a y a n d D u n d e e (1980) . A l t h o u g h we d id 
not specif ical ly inves t iga te the d u r a t i o n of 
amnes i a fo l lowing admin i s t r a t i on of the d r u g 
most p a t i e n t s recal led par t ia l ly the i r s tay in t h e 
r ecove ry r o o m (1 h) which w o u l d b e app rox i -
mate ly 3 - 4 h a f t e r p r e m e d i c a t i o n . Hewi t t a n d 
Bar r (1978) . o b s e r v e d that 6 4 % of p a t i e n t s w h o 
rece ived 3 mg and 4 mg of l o r a z e p a m , i n t r amus -
cularly exh ib i t ed c o m p l e t e lack of recall fo r 
4 - 1 0 h . 

T h e r a t e of o n s e t , d e g r e e a n d inc idence of 
a m n e s i a s e e m s to paral le l t h o s e of s e d a t i o n . 
T h e s e a r e m o r e p r o f o u n d w h e n t h e d r u g is 
a d m i n i s t e r e d in t ravenous ly . T h i s c o n f i r m s t h e 
f ind ings of P a g a n o et al., (1978) . w h o e m p h a -
sized t h e d o s e - d e p e n d e n t e f fec t of l o r a z e p a m 
on b o t h s e d a t i o n and a m n e s i a a n d that 4 m g 
i n t r a v e n o u s l o razepam a lone was s ignif icant ly 
be t t e r t h a n 2 m g in t r avenous l o r a z e p a m in 
p rov id ing good seda t ion . 

O w i n g t o ce r t a in inheren t local d i f f icu l t ies , it 
is not a lways possible to t ime p r e m e d i c a t i o n 
strictly at 45 min - 1 h b e f o r e induct ion of 

a n a e s t h e s i a ; h e n c e t h e e f fec t of p remed ica t ion 
is ha rd ly a p p r e c i a t e d . It wou ld t h e r e f o r e s e e m 
tha t in view of t h e m o r e r ap id ra te of onset and 
d e g r e e of s e d a t i o n o b s e r v e d with the in t raven-
o u s r o u t e , th is m o d e of admin i s te r ing 
l o r a z e p a m as a p r e m e d i c a n t might be p re fe r -
r e d . M o r e i m p o r t a n t , t h e haza rd of s u m m a t i o n 
of m a n y cen t r a l ly -ac t ing d e p r e s s a n t d rugs 
r e a c h i n g p e a k ac t ion s imu l t aneous ly (par t icu-
larly f o r shor t p a i n f u l p r o c e d u r e s ) will be 
m i n i m i z e d . H o w e v e r , if p r e m e d i c a n t d rugs 
s h o u l d b e a d m i n i s t e r e d in t r avenous ly , nurs ing 
staff s h o u l d b e ava i l ab le for cons t an t signs, 
t h o u g h o u r s t u d i e s revea led n o significant 
c h a n g e s in a r t e r i a l b lood p re s su re , pulse r a t e , 
o r r e sp i r a to ry p a r a m e t e r s . 

W e o b s e r v e in this s tudy that 3 mg 
i n t r a m u s c u l a r l o r a z e p a m d o e s not a p p e a r to 
p r o v i d e cons i s t en t ly b e t t e r resul ts with regards 
t o s e d a t i o n a n d a m n e s i a t h a n 2 m g in t ramuscu-
lar l o r a z e p a m i .m . H o w e v e r , if the in t r avenous 
r o u t e is used l o r a z e p a m 2 m g is just as e f fec t ive 
as 3 m g o r 4 m g . H e n c e 2 mg would a p p e a r to 
be a s a f e a n d e f f ec t i ve d o s e , par t icular ly since 
t h e n a u s e a a n d v o m i t i n g obse rved a r e associ-
a t e d wi th the l a rge r doses . F u r t h e r m o r e , the 
r e c o v e r y t ime is m u c h s h o r t e r with the 2 mg 
d o s e t h a n wi th t h e la rger dose s . 
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