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Premedication with 
midazolam is more 
effective by the sublingual 
than oral route 

Purpose: This study compared the sedative effects of sublingual tablet midazolam (Roche Dormicum 7.5 mg) 
with the oral route as premeditation. 

Methods :  One hundred ASA physical status I and II gynaecolc~ical patients were randomly selected to receive 
a 7.5 mg tablet of midazolam either sublingually or orally as premedication about one hour before elective 
surgery. There were 50 patients in each group. The degree of sedation was assessed according to the Ramsay 
scale initially and then at 20, 30, 45 and 60 min intervals by a second observer bhnded to the route of adminis- 
tration. The time for complete drug dissolution was studied in the sublingual group by the inspection of tablet 
residue under the tongue every five minutes for 20 min, then the patients were interviewed regarding their 
acceptance of the taste. 
Results: The sedation scores in the sublingual group were higher than in the oral group at 30 and 60 min after 
drug administration. (P=0.0054 and P=O.O08) Seventy-two percent of the sublingual group had complete drug 
dissolution within I 0 min and 64% of the patients in the sublingual group found the tablet acceptable with regard 
to its taste. 
Conc lus ion :  Midazolam 7.5 mg sublingual is a more effective pre-anaesthetic sedative than by the oral route. 

Object i f  : Comparer les effets s~datifs du midazolam administr~ par la voie sublinguale (Dormicum Roche 
7,5 mg) avec la voie orale. 
M & h o d e s  : En gyn&ologie, 100 patientes ASA Iet II ont 6t6 choisies al6atoirement pour recevoir en pr~m6di- 
cation du midazolam en comprim6 oral ou sublingual de 7,5 mg environ une heure avant une chirurgie 61ective. 
Chaque groupe comptait 50 patientes. La s6dation 6tait ~valu~e d'abord sur I'&helle de Ramsay et 1'6valuation 
~tait r~p~t~e ~ des intervalles de 20, 30, 45 et 60 min par un observateur neutre. L'intervalle jusqu'~ la dissolu- 
tion complete du comprim6 sublingual 6tait estim~ par I'inspection du r6sidu oral toutes les cinq minutes pour 20 
min. Par la suite, on demandait I'opinion des patientes sur son gofit. 

R~sultats : Les scores de s~dation du groupe sublingual 6taient plus ~lev~s dam le groupe oral 30 et 60 min 
apr~s I'administration (P = 0,0054 et P = 0,008). Soixante-douze pour cent des patientes du groupe sublingual 
ont trouv6 le gofit du comprim6 sublingual acceptable. 

Conc lus ion  : En s6dation pr6anesth&ique, I'administration sublinguale de midazolam 7,5 mg est plus efficace 
que I'administration orale. 
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T 
HE sublingual administration of the par- 
enteral form of midazolam is an effective 
preanaesthetic agent in children. ! Sublingual 
administration of benzodiazepines such as 

lorazepam, brotizolam, triazolam, alprazolam and fluni- 
trazepam have also been assessed for premedication. 2-7 
However, no study has evaluated the efficacy of sublin- 
gual tablet midazolam clinically. One advantage of the 
sublingual over the oral route is avoidance of first pass 
effect and an increase in bioavailablity of the drug and 
thus more predictable pharmacological effects. 

The aim of this study was to compare the sedative 
effects of tablet 7.5 mg midazolam (Roche Dormicum) 
administered for premedication by the oral or sublin- 
gual route. Also, the time taken for the sublingual 
tablets to dissolve completely and patient acceptance of 
the tablets with regard to taste were noted. 

Methods 
This study was approved by the Kandang Kerbau 
Maternity Hospital research ethical committee. With 
verbal consent, 100 female ASA physical status 1 or 2 
gyneacological patients were randomly selected to 
receive premedication 7.5 mg midazolam po or s/prior 
to elective surgery. Excluded from the study were 
patients with a psychiatric history or those consuming 
psychotropic agents or tranquillisers. All patients were 
fasted overnight with no night sedation. 

A baseline sedation score according to Ramsay s 
(Table I) was noted by a second investigator blinded 
to the route of drug administration prior to serving 
the tablet. In the sl group, the tablet was placed under 
the tongue and patients were instructed not to swal- 
low the tablets. The tablet was inspected every five 
minutes for 20 min until it had dissolved. In the po 
group, the tablet was taken with sips of water 
(<20 ml). All patients were recumbent in bed when 
the study was started. 

The sedation score was then recorded at 20, 30, 45 
and 60 rain after drug administration in both groups 
by the second investigator. At the end of the study, the 
patients in the sl group were asked whether the tablet 
was acceptable with regard to taste. 

The demographic data were noted at the time of 
admission and intergroup differences were compared 
using Student's t test. Sedation scores were compared 
globally between groups using the two way repeated 
measure ANOVA after log transformation of data, fol- 
lowed by Mann-Whitney U - Wilcoxon Rank Sum W 
Test for individual comparisons at adjusted a level. 
P < 0.01 is taken as significant. Proportions were com- 
pared using chi-square tests accordingly. 

Results 

Demographic data 
There were 50 patients in each group and there was 
no difference between them with respect to age, 
weight or height (Table II). 

Sedation scores between groups 
The overall sedation scores between the groups were 
different, P= 0.008 (Figure 1). Both groups had com- 
parable baseline sedation scores of level 1 or 2. 
(P = 0.3171) Numerically higher sedation scores were 
recorded 20 and 45 min after drug administration for 
both groups, but the differences were not statistically 
significant (P = 0.269, 0.0188 respectively). At the 30 
and 60 min intervals, the sedation scores in the sl 
group were higher than in the po group (P = 0.0054, 
P = 0.008 respectively) (Table III). 

The proportion of patients in the po group with 
scores of >4 increased from 23/50 at 30 min to 
29/50 at 45 min, whereas in the sl group it was 
38/50 at both intervals. This may imply a slower 
onset of sedation in the po group. (P = 0.0045) 

At the 45 and 60 min intervals, the proportion of 
patients with scores of >5 were 18/50, 16/50 in the 
po group and 27/50, 28/50 in the s/group. This may 
imply a partial recovery in the po group. (P = 0.0043) 

T A B L E  I Ramsay Sedation Score 

Levels 1-3: 

Patients awake 

Levels 4 -6 :  

Patients asleep, responses to light 

glabellar tap or loud auditory 

stimulus 

Level 1 Level 4 

Anxious and agitated, or 

restless, or both Brisk response 

Level 2 Level 5 

Co-operative, orientated and 

tranquil Sluggish response 

Level 3 Level 6 

Responds to commands  only N o  response 

T A B L E  II Demographic data. Results expressed as mean • SD 

Group Number (n) Weight (kg) Height (cm) Age (yr) 

Oral 50 58.9 • 12.2 157 • 5.5 37 • 13.2 

Sublingual 50 58.0 • 11.0 155 • 6.1 39 • 11.7 

Paired t test 

2-t~l significance P = 0.701 P - 0.144 P ~ 0.489 
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TABLE III Summary of patients' sedation scores at all time intervals and routes of drug administration 
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Ramsay Start 20 rain 30 rain 45 rain 60 rain 
Sedation Score po * sl po sl po sl po sl po sl 

1 13 17 3 1 1 1 1 0 1 0 
2 36 33 24 20 14 5 11 2 13 1 
3 1 0 11 16 12 6 9 10 9 11 
4 0 0 6 5 10 16 11 11 11 10 
5 0 0 2 3 5 7 5 7 7 6 
6 0 0 4 5 8 15 13 20 9 22 

Median 2 2 2 3 3 4 4 5 4 5 
25% tile 1.25 1 2 2 2 4 3 4 2 4 
75% tile 2 2 3 3.75 4.75 6 5.75 6 5 6 

2-tailed P 0.317 0.269 0.005 0.188 0.0008 

*po = oral, sl = sublingual 

Drug dissolution 
In the sublingual group, 44% had complete drug dis- 
solution by five minutes. Another 28% took 10 min, 
whereas 20% took 15 min and the last 8% took 20 
min. The longer times for drug dissolution were fre- 
quently attributed to dry mouths (Figure 2). 

Acceptability of the sublingual tablet 
In the sl group 32/50  found the tablet acceptable 
with regard to taste. 

D i s c u s s i o n  

Midazolam, first synthesized in 1976, has become 
widely used for conscious sedation, premedication, 
brief diagnostic procedures and for inducing general 
anaesthesia. In our study, we found that sl midazolam 
7.5 mg (Roche Dormicum) to be more effective as a 
preanaesthetic sedative than the po route. 

A plasma level study of sl tablet midazolam was first 
described by Fujii et al. in 1988. 9 Three healthy vol- 
unteers were studied in a crossover study to compare 
plasma concentrations of  midazolam after po and sl 
administration. In the latter, the plasma concentration 
of  midazolam increased rapidly and remained at high- 
er levels for two hours and then slowly decreased while 
those following po administration increased rapidly 
but subsequently decreased rapidly. Reves et aL 
reported that only 40-50% of an orogastrically admin- 
istrated dose ofmidazolam reaches the systemic circu- 
lation intact because of the extensive first-pass hepatic 
metabolism of the drug. x~ 

The results of  our study supported these findings 
clinically. The higher sedation scores observed in the sl 
group at 30 and 60 min intervals would correspond to 
a higher plasma level of  midazolam after drug admin- 
istration. At the 45 min interval, the differences in 
sedation scores were not statistically significant. It can 

Mean Sedation Scores vs Time 
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FIGURE 1 Mean Sedation Scores of patients versus time intervals. 

Sublingual Tablet Dissolve Time 

n = 5 0  

FIGURE 2 Time taken for tablet to dissolve in the sublingual 
group. 
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be postulated that, in the oral group, there was a slow- 
er onset of  higher sedation scores as well as an earlier 
recovery compared with the sl group. 

Premedication of  an adult surgical patient with po 
nfidazolam is common practice in our institution. 
Although convenient, its effect may be unpredictable, 
resulting in lack of  anxiolysis or sedation in some 
patients. H The anxiolytic action of  midazolam is pre- 
sent at plasma concentrations below those at which a 
sedative or hypnotic effect is detected. 12 In addition, 
amnesia is a consistent and dose-related finding with 
benzodiazepines, is-is Amnesia produced by a sedative 
agent can be a valuable clinical feature, as patients 
equate it with unconsciousnes) 6 With sl 7.5 mg mida- 
zolam, effective sedation and other therapeutic goals 
can thus be more reliably achieved than by the po route. 

This method o f  administering premedication also 
avoids the ingestion o f  additional fluids in preopera- 
tive patients. The other practical implication is the 
timing of  serving the premedication. The early onset 
and longer duration of  action in the sublingual route 
implies that premedication can be served anytime 
between 20 and 60 min before surgery and still result 
in satisfactory anxiolysis and sedation throughout.  
This is in contrast to the oral route whereby a variable 
onset and duration o f  action frequently result in 
unsatisfactory preoperative sedation in relation to tim- 
ing o f  the surgery. However, whether this dose of  sub- 
lingual midazolam alters the discharge fitness o f  our 
day surgery patients is still a subject for investigation. 

The main disadvantage o f  this method is related to 
the bitter taste o f  the tablet. Although the tablet dis- 
solved quite quickly, the bitter taste lingered and 
about a third o f  the patients found it to be unpleasant. 
Many methods to disguise the bitter taste of  the par- 
enteral preparation have been described to coax the 
paediatric patient, each claiming variable success) ,17-2~ 
In the adult, a less elaborate way is required in making 
the tablet palatable. For example, one may consider 
adding mint flavouring to coat the tablet. 

We conclude that for premedication in adults, 
tablet midazolam is a more effective sedative when 
given by the sl than the po route. 
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