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OBJECTIVES: To investigate the benefits and risks of using 
midazolam for sedation during upper gastrointestinal endo- 
scopic procedures in older persons. 
DESIGN: Randomized, double-blind, placebo-controlled 
study. 
SETTWG: A 304-bed geriatric university hospital. 
PATIENTS: Sixty-five geriatric inpatients (mean age 84 f. 7) 
undergoing gastroscopy. 
INTERVENTION Sedation with either midazolam (30 
pgkg IV) or saline (placebo). All patients received supple- 
mental oxygen during the procedure (2 Uminute). 
MEASUREMENTS AND RESULTS: Patients' recall of their 
tolerance to the exam (categorical scale) and pain score were 
significantly in favor of midazolam at 2 and 24 hours. Mul- 
tivariate analysis at 2 hours showed that midazolam in- 
creased the probability of good tolerance (odds ratio (OR) = 
19.3; 95% confidence interval (CI) 2.2-170.4, P = .008). 
Circumstantial amnesia occurred at 24 hours in 84% (mida- 
zolam) versus 27% (placebo) (P < .OO1). With midazolam, 
mean sedation time was 83 ? 13 minutes and mean arterial 
pressure (MAP) was about 10 mm Hg lower without clini- 
cally significant hypotension. Hypoxemia (SaO, < 92%) was 
more frequent in the midazolam group after endoscopy (44% 
vs. 18%, P = .033), but no major desaturation was observed. 
Cognitive function (Mini-Mental State Exam, MMSE) was 
similar before and 2 and 24 hours after the exam in both 
groups. Acute confusion was observed in two patients (1 
midazolam, 1 placebo). In multivariate analysis, midazolam 
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was associated with a higher risk of hypoxemia after endos- 
copy (OR = 3.5; 95% CI 1.1-10.8, P = .029) but not of 
confusion. 
CONCLUSIONS: Under adequate surveillance, the benefits 
in terms of tolerance to the procedure of low-dose midazolam 
for upper gastrointestinal endoscopic sedation outweigh the 
risks in older people. J Am Geriatr SOC 48:1398-1403,2000. 
Key words: midazolam; sedation; gastroscopy; aged persons 

edical conditions requiring diagnostic endoscopy such M as anemia, dyspeptic symptoms, acute upper gastroin- 
testinal hemorrhage, or suspicion of malignancy are particu- 
larly frequent in older persons.'-3 Whereas in the past older 
patients were often not investigated, nowadays endoscopy is 
increasingly carried out in such patients, because upper gas- 
trointestinal endoscopy is generally considered a safe proce- 
dure in older people? Indeed, Quine et al.' found that about 
30% of all patients undergoing upper gastrointestinal endos- 
copy in the United Kingdom were over 70 years of age. 

Endoscopic procedures are frequently performed under 
conscious sedation in adults, as shown by nationwide sur- 
veys.6-8 Midazolam, alone or in combination, has become 
the standard sedative in past years, mostly because of its rapid 
onset and amnestic effect, which improves the patients' final 
perception of the procedure and further acceptance of re- 
peated endoscopies.' However, although the benefit of using 
low-dose midazolam for upper gastrointestinal endoscopy 
has been demonstrated recently in a well-designed trial in 
younger adults,' many patients tolerate the procedure as well 
without sedation."." 

Besides a beneficial effect on tolerance, midazolam may 
induce cardiopulmonary adverse events that should be con- 
sidered as well, particularly in older persons. Conscious 
sedation has been associated with occurrence of hypoxemia 
during increasing the risk of cardiopulmo- 
nary complications such as arrhythmias or myocardial isch- 
emia.14J7 Other risk factors such as concomitant use of 

obstructive effect of the endo~cope,'~ emergency 
procedures" or impaired cardiopulmonary fun~tion'~-' ' 
have been recognized as well, so that a causal relationship 
remains unclear. Nonetheless, it is well established that older 
patients, particularly those with underlying cardiac or pul- 

JAGS 48:1398-1403,2000 
0002-8614/00/$3.50 0 2000 by the American Geriatrics Society 



JAGS NOVEMBER 2000-VOL. 48, NO. 1 1  MIDAZOLAM SEDATION FOR GASTROSCOPY 1399 

monary diseases, are at a higher risk of such adverse 
event~.’~’’~ Moreover, use of midazolam may precipitate 
cerebrovascular accidents or myocardial infarction’ because 
of its dose-dependent hypotensive effect.‘’ 

To our knowledge, although about one-third of the 
patients undergoing endoscopy are over 70 years of age, there 
are no well-designed studies evaluating the riskhenefit ratio 
of using midazolam sedation for upper gastrointestinal en- 
doscopy in this population. Most of the studies that included 
older patients used ~ a r i a b l e ” ~ ’ ~ ~ ’ ~  or higher doses of mida- 
z ~ l a r n , ’ ~ , ~ ~ ~ ~ ~  or were either not placebo-c~ntrolled’~*~~~~~~~~ 
or not rand~mized.’~.’~*~’ Therefore, we performed a ran- 
domized, double-blind, placebo-controlled trial in hospital- 
ized older patients to investigate the effect of low-dose mida- 
zolam (30 Fg/kg) on patients’ tolerance, endoscopic 
performance, and occurrence of adverse events during and 
after upper gastrointestinal endoscopy. 

METHODS 
Study Design 

We evaluated 94 consecutive geriatric inpatients requir- 
ing upper gastrointestinal endoscopy. The included patients 
provided written informed consent. The study protocol had 
been approved by the ethics committee of the University 
Hospitals of Geneva. 

With the hospital pharmacy’s assistance, patients were 
randomized in a double-blind manner to receive either mida- 
zolam (30 pg/kg W, RocheA’harma AG, Basel, Switzerland) 
or placebo (saline 0.9% IV). Randomization was blocked 
using random tables of 10 numbers2’ to ensure balance 
within each group. Lidocaine spray 10% (10 pushes = 100 
mg; Astra Pharmaceutica AG, Dietikon Sweden) was used as 
premedication for local anesthesia of the pharynx. When the 
procedure was not well tolerated (more than two attempts to 
introduce the endoscope and/or defense reactions), an open 
dose of midazolam was given in a nonblinded fashion (vari- 
able dose). As generally recommended, an intravenous cath- 
eter was placed and all patients received oxygen via a nasal 
catheter (2 Uminute) to prevent hypoxemia during endosco- 
py.23,24 All procedures were performed by an experienced 
endoscopist in a standardized environment using a flexible 
videoscope (Pentax, GmbH, Hamburg, Germany). 

Study Population 
We evaluated 94 consecutive inpatients. Exclusion crite- 

ria were (a) unwillingness to participate in the study, (b) 
MMSE score <2O:’ or (c) myasthenia gravis. Ten patients 
refused to participate and 16 were excluded because of a 
MMSE lower than 20. Three additional patients were ex- 
cluded because of severe vomiting after lidocaine spray (1 
patient) and because of severe esophageal stenosis precluding 
passage of the endoscope (2 patients). Sixty-five patients were 
finally included in the study (12 men and 53 women; median 
age, 85 years; range, 63 to 98). 

We did not consider outpatients for two reasons, the first 
one is that outpatients are generally younger and healthier 
and therefore at lower risk of complications, and the second 
one is that the close 1-week follow-up performed in this study 
with inpatients would have been difficult to perform with 
outpatients. 

Patients’ Assessments of the Procedure 
Tolerance, pain, and breathing difficulties were evalu- 

ated 2 and 24 hours after the endoscopy. Patients’ recall of 
their tolerance was assessed by two questions: (1) “How did 
you tolerate the procedure?’’ (scored with a categorical scale: 
very well = 5, well = 4, moderately well = 3, badly = 2, very 
badly = 1) and (2) “Would you accept to repeat the exami- 
nation under the same conditions?” (yedno). To estimate the 
difference in the rate of poor tolerance between the two 
groups (absolute risk reduction, ARR)26 and the number of 
patients that would need to be treated to prevent one poorly 
tolerated exam (number needed to treat, NNT = 1/ARR),26 
we arbitrarily defined answers to question 1 “very well” and 
“well” as good tolerance and the other answers as poor 
tolerance (binary scale). This binary scale was also used to 
perform a multivariate analysis. Pain and breathing difficul- 
ties were assessed by the patients on a categorical scale (not at 
all painful (respectively difficult) = 5, a little = 4, moder- 
ately = 3, very = 2, extremely = 1). 

Endoscopists’ Assessments of the Procedure 
Quality of the procedure in terms of ease of the proce- 

dure and patients’ collaboration was assessed immediately 
after the endoscopy by the endoscopist on a visual analog 
scale (VAS, 0-10; 0 = no problem, 10 = imp~ss ib le ) . ’~~~ In 
the event an open-label dose of midazolam was given, a 
second assessment of the ease of the procedure was per- 
formed by the endoscopist. 

Cardiopulmonary and Neuropsychological Parameters 
Heart rate, blood pressure, and arterial oxygen satura- 

tion (SaO’) were monitored using an automated noninvasive 
blood pressure device (auto-inflation digital sphygmoma- 
nometer, Nidec Copal Electronics Corp., Tokyo, Japan) and 
pulse oximetry (BCI International Cat. No. 3301, Waukesha, 
WI). Monitoring was performed at standardized intervals: 
TI: baseline value; T2: 1 minute after premedication (lido- 
caine); T3: 1 minute after conscious sedation (midazolam or 
placebo); T4: introduction of endoscope; T5: during endos- 
copy (various time); T6: 2 minutes after the end of endos- 
copy; then, every half-hour for 1 to 4 hours after the begin- 
ning of endoscopy. A systolic blood pressure (sysBP) less than 
100 mm Hg or a mean arterial pressure (MAP = 113 * [sysBP 
+ (2X diasBP)]) less than 60 mm Hg were considered as 
hypotension, when the decrease was more than 20% of the 
baseline value. We defined tachycardia as a pulse rate over 
100 beatdminute (variation >20% of baseline value). Hy- 
poxemia was defined as a decrease of Sa02 below 92% 
during more than 30 seconds. 

The degree of sedation was assessed using the Observer’s 
Assessment of Alertness/Sedation Scale (OAMS) (1 = alert, 
2 = lethargic, 3 = aroused by voice, 4 = aroused by shaking, 
5 = deep sleep).’8 The time required for recovery was defined 
as the time between the administration of the medication and 
the time when the degree of sedation returned to a level of 1. 
A recovery time of more than 3 hours was defined as pro- 
longed sedation. 

Amnesia and cognitive function were evaluated 2 and 24 
hours after the endoscopy. Circumstantial amnesia was de- 
termined using the following test (adapted from Ref. 29): 
three objects (key, pen, and scissors) were presented to the 
patient 2 minutes after midazolam/placebo injection. Recall 
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after 2 and 24 hours of none of the objects was defined as 
amnesia. Cognitive function was evaluated with the MMSE. 
A decrease of 3 points or more was defined as conf~sion.~’ 

All other adverse drug reactions observed the day of the 
endoscopy were recorded. The patients’ medical charts were 
consulted a week after the endoscopy and all adverse events 
having occurred during this period were noted. 

Statistical Analysis 
We estimated in an apriori power analysis (power 0.8, 

a < 0.05) that the sample size necessary to detect a significant 
improvement in tolerance with midazolam was less than 40 
subjects per group. The baseline characteristics of both 
groups were compared by one-way analysis of variance 
(ANOVA). Categorical variables were analyzed with the 
two-tailed Fisher’s exact test. We used ANOVA or Kruskall 
Wallis test (when dealing with non-Gaussian distribution or a 
statistically significant Bartlett test) to compare continuous 
variables. Analysis of sedation scores and mean arterial pres- 
sure measurements were compared by ANOVA with a re- 
peated measure design. Paired data were analyzed using the 
Wilcoxon matched-pairs signed rank test. Multivariate anal- 
ysis was performed using stepwise forward and backward 
logistic regressions. Results are presented as mean 2 stan- 
dard error of the mean (SEM). A P-value of less than .05 was 
considered statistically significant. 

RESULTS 
Study Population 

Demographic data and baseline cardiopulmonary pa- 
rameters were similar in both study groups (Table l). Pres- 
ence of cardiopulmonary diseases and intake of co- 
medications that might impact on sedation and 
cardiopulmonary status were not different in both treatment 
groups (Table 1). About 56% of the patients in the midazo- 
lam group were undergoing their first endoscopic examina- 
tion compared with 55% in the placebo group (P = 1.0). 

Patients’ Assessments of the Procedure 
About 94% of the patients in the midazolam group 

versus 67% in the placebo group assessed their tolerance to 
the exam as very good or good 2 hours after the procedure. 
The use of midazolam resulted in a marked improvement of 
the mean tolerance score at 2 and 24 hours (at 2 hours: 4.8 2 
0.1 vs. 3.9 t 0.2, P < .001; at 24 hours: 4.8 2 0.1 vs. 4.0 5 
0.2, P < .001), as shown in Figure 1. At 24 hours, poor 
tolerance was present in none of the patients having received 
midazolam compared with 24% in the placebo group 
(ARR = 24%). Expressed as the NNT, we determined that 
four patients had to be treated with midazolam to prevent 
one poorly tolerated exam. Multiple regression analysis 
showed that midazolam and previous endoscopic experience 
were associated with better tolerance at 2 hours ( OR,,,,dmlam - 

CI 1.3-39.2, P = .026). Age, gender, cognitive function, or 
amnesia had no significant influence on patients’ tolerance. 
More patients would have agreed to repeat the procedure 
with midazolam than with placebo, however the difference 
did not reach statistical significance (93% vs. 82%, P = 
.261). Pain score was significantly better at 2 and 24 hours 
with midazolam as shown in Figure 1 (at 2 hours: 4.9 t 0.1 
vs. 4.1 2 0.2, P = .013; at 24 hours: 4.9 2 0.05 vs. 4.0 5 0.2, 

- 
19.3, 95% CI 2.2-170.4, P = .008; OR,..xpcrience = 7.0, 95% 

~ ~ ~- 

Table 1. Population Demographic Data and Baseline Cardiopul- 
monary Parameters 

Midazolam Placebo 
(n = 33) (n = 32) 

Sex (M/F) 
Age (Yr) 
BMI (kg/m2) 
MMSE score 
Smoking (yes/no) 
Alcohol (yedno) 
Medical history 

Heart failure 
Angina pectoris 
Recent myocardial infarct 

(< than 6 months) 
Anemia (Hb I 10 g/dL) 
COPD 
Bronchopneumonia 

Antidepressants 
Neuroleptics 
Benzodiazepines 
Opioids 

SaO, (%) 
MAP (mm Hg) 

Number of comedications 

5/27 
85 2 1 
24 2 1 
25 2 0.4 

4/28 
19/13 

12 (38%) 
13 (41 %) 
2 (6%) 

1(3%) 
2 (6%) 
6 (19%) 

7 5 0.5 
4 (13%) 
4 (13%) 

16 (50%) 
5 (16%) 

94 2 0.5 
98 2 2 

7/26 
83 2 1 
24 2 1 
25 ? 0.5 

4/29 
16/17 

18 (55%) 
15 (45%) 

0 

4 (12%) 
5 (15%) 
4 (12%) 

7 2 0.4 
6 (18%) 
3 (9%) 

16 (48%) 
2 (6%) 
95 2 0.3 

101 2 3  

Results are presented as mean f SEM. None of the differences are statistically 
significant (P > .05). 

BMI, body mass index; MMSE, Mini-Mental State Exam; COPD, chronic 
obstructive pulmonary disease; SaOz, oxygen saturation at room air; MAP, mean 
arterial pressure. 

w .001 pc.001 ~ 1 . 0 1 3  p = . W  

tolnrncr at 2h tolorino i t  U h  pain i t  2h pain 1t24h 

Figure 1. Tolerance and painscores at 2 and 24 hours, derived 
from patients’ assessments (5-step categorical scale: Very well 
respectively not at all = 5 points; very badly respectively ex- 
tremely = 1 point). 

P = .006). Breathing was not worsened by midazolam, 88% 
of the patients with midazolam and 76% of the patients with 
placebo reporting no difficulty at all at 2 hours (P = .339)(at 
24 hours: 81% vs 73%’ P = 558). 

Endoscopists’ Assessments of the Procedure 
To test how effective the double-blinding was, the endos- 

copist was asked to guess after each procedure, which medi- 
cation had been administrated. His evaluation was wrong in 
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9 cases (14%), false negative and false positive values being 
16% and 12%, respectively. 

Endoscopists’ assessment of the ease of the procedure 
and the patients’ collaboration was not different between the 
two groups (VAS-score 0.7 2 0.2 with midazolam vs. 
1.8 -I 0.4 with placepo, P = .183; VAS-ScOre,,lipborario,: 
0.6 -I 0.2 vs. 1.6 -I 0.3, P = 533) .  No significant difference 
was observed in the duration of the procedure (6.5 2 .4 
minutes with midazolam vs. 7.8 2 0.7 minutes with placebo, 
P = .369). Only one incomplete procedure was observed in 
the placebo group. Three agitated patients in the placebo 
group received an open dose of midazolam. Supplemental 
midazolam did not improved significantly the ease of the 
procedure as assessed by the endoscopist before and after 
(VAS-score before 7.9 ? 1.0 vs. after 2.1 ? 0.9, P = .103) 

Cardiopulmonary and Neuropsychological Parameters 
Recorded adverse events are summarized in Table 2. 
MAP adjusted for age and sex was globally similar in 

both groups (P = .401), as shown in Figure 2. A trend- 
although not significant-was observed between T4 and T6 
(adjusted for basal MAP), showing a lower blood pressure of 
about 10 mm Hg with midazolam (P = .489). Transient 
hypotension was quite frequent (6% with midazolam, 3% 
with placebo, P = .613). However, no clinically significant 
hypotension necessitating treatment occurred. Tachycardia 
was observed in about 20% of the patients under midazolam 
and in more than 30% under placebo (P = .260). 

Occurrence of hypoxemia (SaO, < 92%) was signifi- 
cantly more frequent after endoscopy with midazolam (44% 
vs. 18%, P = .033). The asymptomatic episodes of desatura- 
tion were managed with administration of oxygen (2 Umin). 
No clinically significant major desaturation was observed. In 
logistic regression analysis, midazolam was the only signifi- 
cant risk factor for hypoxemia following upper gastrointes- 
tinal endoscopy (ORmidazolam = 3.5, 95% CI 1.1-10.8, P = 
.029). 

Sedation score ( O m s )  adjusted for age and sex was 
significantly different between both groups (P < .001), as 
shown in Figure 3. Recovery time increased with midazolam 
(83.3 2 13 minutes vs. 32.2 2 14, P = .010). Prolonged 
sedation was more frequent with midazolam, but the differ- 
ence was not statistically significant (19% vs. 9%, P = .303). 

Table 2. Summary of Recorded Adverse Events and Statistical 
Comparison Between Both Groups. For Definitions of Adverse 
Events, See “Methods” 

Midazolam Placebo 
Adverse Events (n = 32) (n = 33) P Value 

Transient hypotension 
Tachycardia 
Hypoxemia postendoscopy 
Prolonged sedation 
Amnesia 

at 2 hours 
at 24 hours 

at 2 hours 
at 24 hours 

Confusion 

2 (6%) 
6 (19%) 

14 (44%) 
6 (19%) 

28 (81 %) 
27 (84%) 

7 (22%) 
5 (16%) 

1 (3%) 
11 (33%) 
6 (18%) 
3 (9%) 

6 (18%) 
9 (27%) 

4 (12%) 
4 (12%) 

.613 

.260 

.033 

.303 

c.001 
<.001 

.339 

.470 

Circumstantial amnesia occurred frequently with mida- 
zolamcompared with placebo (at 2 hours: 81% vs. 18%, P < 
.001; at 24 hours: 84% vs. 27%, P C .001). Four patients 
having received midazolam had no recall of the endoscopic 
procedure at 24 hours (P = .053). In logistic regression 
analysis, midazolam was the only significant factor associ- 
ated with occurrence of amnesia at 24 hours (ORmidazolam - 

Occurrence of impaired cognitive function was not asso- 
ciated with the use of midazolam, MMSE being similar in 
both groups at 2 and 24 hours. Mild confusion occurred 
frequently in both groups (22% with midazolam vs. 12% 
with placebo, P = .339). An acute confusional state charac- 
terized by disorientation, memory loss, and hyperactivity was 
observed in two patients after gastroscopy. One belonged to 
the midazolam group, the other one to the placebo group. 
However, this patient had received an open dose of midazo- 
lam during the procedure. No treatment was necessary. Both 
patients were still confused at 24 hours. The only indepen- 
dent risk factor associated with confusion in multivariate 
analysis was a basal MMSE <21 (OR = 6.4, 95% CI 1.1- 
37.3, P = .040). 

Fever (14%) and confusion (14%) were the most fre- 
quently observed adverse events during the day following 
endoscopy. Cardiac events such as acute heart failure or 
angina pectoris necessitating drug treatment were observed in 
five patients with a cardiac co-morbidity (three patients with 
midazolam, 2 with placebo, P = .672) during the week follow- 
ing endoscopy. No cerebrovascular accidents occurred. 

DISCUSSION 
We investigated the benefit and safety of using low-dose 

midazolam for upper gastrointestinal endoscopy in older 
people. We found that giving midazolam to older adults 
undergoing gastroscopy significantly improved their toler- 
ance to the exam and decreased the pain they incurred. These 
results confirm the beneficial effect of low-dose midazolam on 
patients’ tolerance to gastroscopy, as observed previously in 
a d u l t ~ . ~ ~ l ~  However, we could not demonstrate a significant 
beneficial effect in terms of ease or duration of the procedure, 
maybe because of the small number of patients included in 
our study. 

Midazolam and previous endoscopic experience were 
the covariates associated with good tolerance in our multi- 
variate analysis. Although we expected that the beneficial 
effect of midazolam would be due mainly to its amnestic 
effect, we did not find a significant effect of amnesia on 
tolerance. This suggests that other factors such as anxiolysis 
may be important. Indeed, low-anxiety as well as increasing 
age have been associated with better patients’ tolerance to 
upper gastrointestinal endoscopy.’ The unexpectedly high 
rate of good tolerance observed in our placebo group may 
have been due to the information given during the enrollment 
phase and the special care provided during the study, which 
may have alleviated most of the patients’ fears before endos- 
COPY. 

Because of the age, the polymedication, and the poly- 
morbidity of our patients, we expected a high incidence of 
cardiopulmonary adverse events with midazolam. Indeed, a 
transient decrease in the MAP of about 10 mm Hg was 
observed after midazolam administration. This is consistent 
with its direct dose-related decrease in systemic vascular 
resistance, occurring mostly in hypertensive patients and 

- 
14.4,95% CI 4.2-49.0, P < .001). 
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Figure 2. Evolution of mean arterial pressure in both groups measured at the following times: T1 = baseline value; T2 = 1 minute after 
premedication; T3 = 1 minute after conscious sedation (midazolam or placebo); T4 = introduction of endoscope; TS = during 
endoscopy; T6 = 2 min after endoscopy; then 1 to 4 hours after conscious sedation. 

those emotionally stressed. However, no clinically signifi- 
cant hypotension occurred at the low dose we used. More- 
over, no cases of cerebral or myocardial infarction were 
recorded during the 1-week follow-up. We copld not detect 
any difference in the rate of cardiac disorders such as angina 
pectoris or acute heart failure, which occurred with equal 
frequency in both groups in a few patients with cardiac 
comorbidities. Low-dose midazolam can therefore be consid- 
ered as safe in older persons in terms of cardiovascular effects 
during upper gastrointestinal endoscopy. 

Regarding pulmonary function, no major desaturation 
occurred during endoscopy under continuous oxygen. This is 
in agreement with earlier studies showing that supplemental 
oxygen can prevent or at least decrease occurrence of hypox- 
emia during the p r ~ c e d u r e . ' ~ ~ ~ '  However, we observed a 
significant trend for hypoxemia to occur more frequently 
with midazolam in the postendoscopic period when oxygen 
was removed. Therefore, adequate surveillance and supple- 
mental oxygen should be provided after gastroscopy in older 
patients who received midazolam. 
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Neuropsychological adverse events are of particular con- 
cern in older people. We observed a higher rate of 
midazolam-induced amnesia (>80%) at a given dose com- 
pared with younger Swiss patients (33%, mean age 47).9 This 
may be explained by the increased sensitivity of older patients 
to the central nervous effects of m i d a ~ o l a m . ~ ~ ’ ~ ~  Nonetheless, 
midazolam seemed not to alter cognitive function, although 
conclusions cannot be drawn from MMSE data alone. In this 
context, we observed two cases of acute confusion after 
endoscopy. Only one of these patients was in the midazolam 
group, but the other one received an open-label dose of 
midazolam during the procedure. Midazolam was not asso- 
ciated with an increased risk of confusion in multivariate 
analysis, a basal MMSE <21 being the only significant risk 
factor. However, many predisposing factors such as increas- 
ing age or brain disease, and many precipitating factors such 
as use of benzodiazepines or opioids, hypoxemia, infection, 
or cardiac disease are associated with occurrence of postop- 
erative delirium in older pe~ple .”~~’  One of our patients had 
a basal MMSE of 20, and another suffered from broncho- 
pneumonia and high fever, which could partly explain the 
occurrence of delirium. Nevertheless, we cannot exclude that 
midazolam may have contributed to or precipitated the de- 
lirium observed in these two patients. 

In conclusion, this randomized, double-blind, placebo- 
controlled study showed that low-dose midazolam (30 pg/ 
kg) increased patients’ tolerance and reduced pain sensation 
during upper gastrointestinal endoscopy in older patients. 
Adequate postendoscopic observation of the patients is rec- 
ommended, particularly regarding oxygen saturation and 
confusion in patients with a low basal MMSE. We found that 
under adequate surveillance, the benefits in terms of tolerance 
to the procedure of using low-dose midazolam for upper 
gastrointestinal endoscopic sedation outweigh the risks in the 
older patient. 
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