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Abstract

AIM: To investigate stepwise sedation for elderly pa-
tients with mild/moderate chronic obstructive pulmo-
nary disease (COPD) during upper gastrointestinal (GI)
endoscopy.

METHODS: Eighty-six elderly patients with mild/mod-
erate COPD and 82 elderly patients without COPD
scheduled for upper GI endoscopy were randomly
assigned to receive one of the following two seda-
tion methods: stepwise sedation involving three-stage
administration of propofol combined with midazolam
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[COPD with stepwise sedation (group Cs), and non-
COPD with stepwise sedation (group Ns)] or continu-
ous sedation involving continuous administration of
propofol combined with midazolam [COPD with con-
tinuous sedation (group Cc), and non-COPD with con-
tinuous sedation (group Nc)]. Saturation of peripheral
oxygen (Sp0:2), blood pressure, and pulse rate were
monitored, and patient discomfort, adverse events,
drugs dosage, and recovery time were recorded.

RESULTS: All endoscopies were completed successful-
ly. The occurrences of hypoxemia in groups Cs, Cc, Ns,
and Nc were 4 (9.3%), 12 (27.9%), 3 (7.3%), and 5
(12.2%), respectively. The occurrence of hypoxemia in
group Cs was significantly lower than that in group Cc
(P < 0.05). The average decreases in value of SpO:,
systolic blood pressure, and diastolic blood pressure in
group Cs were significantly lower than those in group
Cc. Additionally, propofol dosage and overall rate of
adverse events in group Cs were lower than those in
group Cc. Finally, the recovery time in group Cs was
significantly shorter than that in group Cc, and that in
group Ns was significantly shorter than that in group
Nc (P < 0.001).

CONCLUSION: The stepwise sedation method is
effective and safer than the continuous sedation
method for elderly patients with mild/moderate
COPD during upper GI endoscopy.

© 2013 Baishideng. All rights reserved.
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Core tip: Many patients with chronic obstructive pulmo-
nary disease (COPD) have to undergo upper gastroin-
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testinal (GI) endoscopy because of digestive symptoms.
A sedation method specially designed for elderly pa-
tients with COPD is urgently needed for use in clinical
practice. In this study, we designed a new stepwise
sedation method. Eighty-six elderly patients with COPD
and 82 elderly patients without COPD scheduled for up-
per GI endoscopy were randomly assigned stepwise se-
dation or continuous sedation. The results indicate that
the stepwise sedation method is effective and safer than
the continuous sedation method for elderly patients
with mild/moderate COPD during upper GI endoscopy.

Xu CX, Chen X, Jia Y, Xiao DH, Zou HF, Guo Q, Wang F,
Wang XY, Shen SR, Tong LL, Cao K, Liu XM. Stepwise
sedation for elderly patients with mild/moderate COPD during
upper gastrointestinal endoscopy. World J Gastroenterol 2013;
19(29): 4791-4798 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v19/i29/4791.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.i29.4791

INTRODUCTION

Upper gastrointestinal (GI) endoscopy is a commonly
used interventional examination method for reliable di-
agnosis of upper GI diseases. The incidence of chronic
obstructive pulmonary disease (COPD) in Chinese urban
populations over 40 years old is 8.2%"". Due to tobacco
smoking, solid-fuel use, and other reasons, an estimated
65 million people will die of COPD in China between
2003 and 2033". Many patients with COPD have to
undergo upper GI endoscopy because of digestive symp-
toms. Due to inadequate experience with the applica-
tion of sedation technology during endoscopy in past
decades, patients typically underwent routine endoscopic
procedures without sedatives, receiving only local pharyn-
geal lidocaine anesthesia before endoscopy. However, this
methodology can lead to various adverse effects, includ-
ing fear, nausea and vomiting, elevated blood pressure,
angina, myocardial infarction, and even death. Moreover,
the risk of adverse effects is even greater in elderly pa-
tients with cardiopulmonary diseases™ . These issues give
rise to patient reluctance to be examined and delay of
diagnosis and treatment of alimentary system diseases.

In recent years endoscopy with sedation has become
a popular option for both patients and gastroenterolo-
gists. Midazolam and propofol are generally used as
sedatives during endoscopic proceduresmoj. However,
the use of sedatives during endoscopy in eldetly patients
with COPD remains controversial because of safety con-
cerns' . Compared with younger patients, elderly patients
exhibited a significant increase in risk of oxygen satura-
tion below 90% and oxygen saturation decrease more
than 5%!"%. Moreover, propofol is a potent depressant
of airway reflexes at hypnotic concentrations'”. Elderly
patients with COPD usually have cough, phlegm and re-
spiratory insufficiency, and are more likely to experience
decreased saturation of peripheral oxygen (SpOz) because
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of the dysfunction of the cough reflex and respiratory
track blockage by phlegm during an endoscopic proce-
dure with sedation. These symptoms commonly lead to
a higher risk of adverse events during GI endoscopy.
Therefore, a sedation method specially designed for el-
derly patients with COPD is urgently needed in clinical
practice. Most episodes of hypoxemia under sedation
occur in the five minute interval following medication
administration and/or intubation, and less frequent ad-
ministration of medications or diligent monitoring during
this period might decrease hypoxemia*.

In this study, we designed a stepwise sedation meth-
od that involves three-stage administration of propofol
combined with midazolam so that the sedation depth is
approached gradually. Through analysis of SpOz, blood
pressure, pulse rate, patient discomfort, adverse events,
midazolam dosage, propofol dosage, and recovery time;
we compared the efficacy and safety of this new method
with the continuous sedation method during upper GI
endoscopy in eldetly patients with and without COPD.

MATERIALS AND METHODS

Patients

Eighty-six eldetly patients with mild/moderate COPD
and 82 elderly patients without COPD (> 70 years old)
who underwent diagnostic upper GI endoscopic pro-
cedures using sedation at the endoscopic unit of Third
Xiangya Hospital of Central South University between
March 2011 and December 2012 were included in this
study. COPD was diagnosed based on the guidelines for
the diagnosis and treatment of COPD'", Two hundred
sixty-one other patients were excluded because they did
not consent to participate (# = 35) or because they had
other diseases or excluding conditions (7 = 226). These
included hypertension (> 140/90 mmHg), hypotension
(< 90/60 mmHg), sick sinus syndrome, neurologic or
psychiatric disease, metabolic disease, liver/renal insuf-
ficiency, severe cough and sputum, SpO2 < 90%, COPD
class I /IV, American Society of Anesthesiology (ASA)
class IV/V, and drug allergy. Thus, our study focused
exclusively on mild/moderate COPD patients.

The eligible participants with and without COPD
were randomized into the two treatment groups in equal
numbers. Computer-generated randomization blocks
were utilized. Sealed envelopes containing the treatment
protocol were opened in the procedure room after en-
rollment in the study.

Figure 1 shows the flow of participants through the
trial, and Table 1 lists data and clinical characteristics of
the study population. The differences in COPD and ASA
classification between COPD with stepwise sedation
(group Cs) and COPD with continuous sedation (group
Cc) were not significant, and ASA classification did not
differ significantly between non-COPD with stepwise se-
dation (group Ns) and non-COPD with continuous seda-
tion (group Nc). The differences in other factors among
the four groups were not significant. Gastroenterologists
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429 inpatients (> 70 yr) with digestive symptoms for sedative
diagnostic upper GI endoscopy between March 2011 and
December 2012

—>{ 35 patients consent declined |

[394 patients consent obtained |

—>[226 ineligible patients excluded]

< Baseline >\ \168 eligible participants \

86 patients with COPD 82 patients without

randomized COPD randomized
Stepwise Continuous Stepwise Continuous
sedation sedation sedation sedation
(group Cs) (group Cc) (group Ns) (group Nc)
n =43 n=43 n=41 n =41

Figure 1 Flow of participants throughout the trial. GI: Gastrointestinal;
COPD: Chronic obstructive pulmonary disease; Group Cs: COPD with stepwise
sedation; Group Cc: COPD with continuous sedation; Group Ns: Non-COPD
with stepwise sedation; Group Nc: Non-COPD with continuous sedation.

Table 1 Demographic data and clinical characteristics of the

study population

Parameter Group
Cs(n=43) Cc(n=43) Ns(n = 41) Nc(7 = 41)

Sex: male/female 35/8 34/9 30/11 30/11
Age: yr, 745+25 742+23 77.6+4.6 767146
mean + SD
(range) (71-80) (71-80) (71-88) (71-90)
Weight: kg, 56.3+64 568+6.6 565+7.0 57.2+6.5
mean + SD
(range) (45-70) (48-71) (46-73) (47-71)
Alcohol consump- 7/36 5/38 6/35 4/37
tion: Y/N
Smoking: Y/N 28/15 26/17 24/17 22/19
COPD classification

I 28 30

I 15 13
ASA classification

I 0 0 35 37

I 11 13 6 4

i 32 30 0 0
Major endoscopic
findings

Chronic superfi- 14 11 13 15
cial gastritis

Chronic atrophic 5 6 4 5
gastritis

Gastric ulcer 6 5 7 4

Duodenal ulcer 8 7 9 6

Gastric cancer 3 4 2 3

Gastric polyp 2 3 2 4

Esophagus cancer 2 3 1 2

Reflux esophagitis 3 4 3 2

Group Cs: COPD with stepwise sedation; Group Cc: COPD with continu-
ous sedation; Group Ns: Non-COPD with stepwise sedation; Group Nc:
Non-COPD with continuous sedation; COPD: Chronic obstructive pulmo-
nary disease; ASA: American Society of Anesthesiology; Y/N: Yes/no.
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with specific expertise in GI endoscopy performed en-
doscopic procedures, and an anesthetist administered the
sedatives. Before the procedure, the participants signed
an informed consent form. Our institution’s ethics com-
mittee approved this study.

Sedation procedure

All patients were given lidocaine v throat spray before the
endoscopic procedure and received nasal oxygen insuffla-
tions at a rate of 2 L/min duting the endoscopy. Both step-
wise and continuous methods of sedation wete used.

For the stepwise sedation (groups Cs and Ns), the
following step-up sedation method was used: Step 1:
Initial administration of an intravenous injection of
midazolam (Nhwa Pharmaceutical Group Co. Ltd., Xu-
zhou, China; technical concentration of 5 g/L diluted
to 0.25 g/L with normal saline) at 0.015 mg/kg (with a
maximum dose of 1.0 mg). The Ramsay Sedation Scale
score here was 1, and after a 3-5 min interval, a mouth-
piece was placed in the patient’s mouth for the start of
step 2. Step 2: Administration of 15-40 mg propofol
(AstraZeneca, Shanghai, China; technical concentration
of 10 g/L diluted to 5 g/L with normal saline) via intra-
venous injection until the Ramsay Sedation Scale score
was 2-3. The endoscope then was passed through the
patient’s throat. Step 3: Administration of an additional
intravenous injection of propofol at 1.0 mg/kg per min-
ute until the Ramsay Sedation Scale score was 5-6 (when
retardation or loss of eyelash reflex was achieved)"”. At
this point, the endoscopic procedure was carried out.

For continuous sedation (groups Cc and Nc), the fol-
lowing technique was used: The patient was initially giv-
en an intravenous injection of midazolam at 0.015 mg/
kg (with a maximum dose of 1.0 mg). Next, a mouth-
piece was placed in the patient’s mouth, and he/she re-
ceived an intravenous injection of propofol at 1.0 mg/kg
per minute that did not stop until the Ramsay Sedation
Scale score reached 5-6, when the endoscopic procedure
was carried out. If necessary, propofol was administered
again to prevent the patient from experiencing discom-
fort during long-lasting endoscopic procedures.

Patient age, sex, weight, alcohol and cigarette con-
sumption, COPD and ASA classification, major endo-
scopic findings, SpOz, blood pressure, pulse rate, adverse
events, dosage of midazolam and propofol, and recovery
time were recorded. Recovery time was defined as the in-
terval between the moment when propofol injection was
stopped and when the patient could open his/her eyes
in response to the doctor’s call and answer questions.

Monitoring

Degree of pharyngeal malaise during the endoscopic
procedure: The same anesthetist and endoscopist, each
with more than 5 years of experience, and a registered
nurse who had worked for 10 years in an endoscopy
room, independently evaluated the degree of pharyngeal
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Table 2 Pharyngeal malaise when passing the endoscope

through the throat 7 (%)

Group »n Scores of degree of pharyngeal malaise

0 1 2 3
Cs 43 33(76.7)° 7 (16.3) 3 (7.0) 0
Cc 43 40(93.0) 2(4.7) 1(23) 0
Ns 41  31(75.6) 6 (14.6) 4(9.8) 0
Nc 41 38(927) 2 (4.9) 1(24) 0

Group Cs: Chronic obstructive pulmonary disease (COPD) with stepwise
sedation; Group Cc: COPD with continuous sedation; Group Ns: Non-
COPD with stepwise sedation; Group Nc: Non-COPD with continuous se-
dation. “P < 0.05 between Group Cs vs Group Cc and Group Ns vs Group
Ne.

Table 3 SpO:, blood pressure, and pulse rate during the en-

doscopy procedure (mean + SD)

Group Time SpO:2 (%) SBP (mmHg) DBP (mmHg) P (bpm)
Cs Before 98.1+1.6 1260+112 80.7+67  744+13.7
(n=43) During 95.8 £6.0° 115.6+11.9° 728+6.6° 73.8+14.0
After 980+1.6 1249+113" 791+65" 742+14.1
Ce Before 98.0+1.8 1285+11.0 805+56  772+14.3
(n=43) During 90.7 +13.6" 1135+ 9.4°  71.0+£4.9" 750+143"
After 973+2.6° 1263+11.0"° 785+58°  76.6+14.5
Ns Before 98.2+1.8 130.2+5.0 82.0+4.1 73.7 £13.7
(n=41) During 965+5.0° 1200+52° 743+44° 73.0+137
After 981+1.7 127.9+50° 80.0+43" 73.4+13.6
Nc Before 982+1.8 127.8+93 81426  704+127
(n=41) During 95.6 £6.7° 117.1+87° 735£29" 69.0+12.3"
After 981+17 1255+89° 79.0+27° 704+125

Group Cs: Chronic obstructive pulmonary disease (COPD) with stepwise
sedation; Group Cc: COPD with continuous sedation; Group Ns: Non-
COPD with stepwise sedation; Group Nc: Non-COPD with continuous
sedation; SpOz: Saturation of peripheral oxygen; SBP: Systolic blood pres-
sure; DBP: Diastolic blood pressure; P: Pulse rate. "P < 0.05, °p < 0.01 vs
before the endoscopy.

malaise. Pharyngeal malaise was scored according to
observations of the patient’s discomfort and the effect
of passing the endoscope through the throat, as follows:
obvious nausea and vomiting, difficulty continuing the
endoscopic procedure (3 points); nausea and vomiting,
able to continue the endoscopic procedure (2 points);
slight nausea and vomiting, no effect on the endoscopic
procedure (1 point); no nausea or vomiting, easy to fin-
ish the endoscopic procedure (0 points).

SpOs2, blood pressure, and pulse rate: All patients were
continuously monitored for SpOz, blood pressure, and
pulse rate using a multi-functional monitor. The SpOz,
blood pressure, and pulse rate were recorded before the
procedure (1-2 min before the use of sedatives; this value,
measured when the patient was resting on his/her side,
was used as the base value), during the procedure (to iden-
tify the minimum value throughout the procedure), and
after the procedure (1-2 min after the endoscopic proce-
dure was completed). After the endoscopy, patients were
continuously monitored in the recovery unit until mental
ability and walking gait recovered to the normal level (usu-
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ally within 30-60 min). Occurrences of adverse events
were observed.

Statistical analysis

Data are presented as mean * SD. Statistical analyses were
performed using SPSS software (version 17.0 for Win-
dows; SPSS Inc., Chicago, IL, United States). The mea-
surement data were compared using the two-sample #test
for normally distributed data and the Mann-Whitney test
for non-normally distributed data. The enumeration data
were expressed as 7 (%) and compared using the ZZ test.
A two sided P-value < 0.05 was considered statistically
significant.

RESULTS

Degree of pharyngeal malaise during the endoscopic
procedure

All endoscopies were completed successfully. Degrees of
pharyngeal malaise evaluated by the anesthetist, endos-
copist, and nurse did not differ significantly. The degree
of pharyngeal malaise when the endoscope was passing
through the throat in group Cs was greater than that in
group Cc, and that in group Ns also was greater than
group Nc (P < 0.05) (Table 2). However, the discomfort
disappeared after the endoscope passed through the
throat and propofol was administered again. All patients
had no pharyngeal malaise and no memory of this dis-
comfort after endoscopy.

Sp0:, blood pressure, and pulse rate

The average SpOz, systolic blood pressure (SBP), and
diastolic blood pressure (DBP) in all four groups de-
creased during the endoscopic procedure, but the blood
pressure in almost all patients remained within the
normal range. Only one patient in group Cc exhibited
hypotension, but it was transient, did not require any
treatment, and returned to normal rapidly after the en-
doscopic procedure. The pulse rate changed significantly
during the procedure in group Cc and group Nc (Table 3).

Adverse events

Table 4 lists the adverse events in the four treatment
groups. The overall rate of adverse events in group Cs
was lower than that in group Cc (P < 0.01), but the dif-
ference between group Ns and group Nc was not statis-
tically significant.

Hypoxemia

Twenty-four patients (14.3%) in all four groups exhib-
ited hypoxemia. The occurrence of hypoxemia in group
Cs was significantly lower than that in group Cc (9.3%
and 27.9%, respectively, P < 0.05). The average decrease
in value of SpO: during the procedure in group Cs was
significantly lower than that in group Cc (P < 0.05). For
22 patients with slight hypoxemia (SpO2 = 60%), SpO2
quickly returned to normal after holding the mandible
with two hands, patting him/her on the back, and in-
creasing oxygen flow through the nasal catheter. For
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Adverse events

Cs (n = 43) Cc(n = 43) Ns (7 = 41) Nc (7 = 41)
Hypoxemia (SpO2 < 90% for = 15 s) 4(9.3)" 12 (27.9) 3(7.3) 5(12.2)
SpO2 89%-80% 2(4.7) 5(11.2) 2 (4.9) 3(7.3)
SpO2 79%-60% 2(4.7) 5(11.2) 1(24) 2 (4.9)
SpO2 59%-40% 0(0.0) 1(2.3) 0(0.0) 0(0.0)
SpO2 < 40% 0(0.0) 1(2.3) 0(0.0) 0(0.0)
Average decrease in value of SpO2 23+54° 73+126 1.7+43 26+58
Hypotension (SBP < 90 mmHg or DBP < 60 mmHg) 0(0.0) 1(2.3) 0 (0.0) 0 (0.0)
Extent of SBP decrease
<10 28 (65.1) 17 (39.5) 34 (82.9) 28 (68.3)
11-20 15 (34.9)" 26 (60.5) 7 (17.1) 13 (31.7)
>20 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Average decrease in value of SBP 104 +3.3° 151+68 102+33 10.6 £4.5
Extent of DBP decrease
<10 40 (93.0) 34 (79.1) 37 (90.2) 38 (92.7)
11-20 3(7.0) 9(20.9) 4(9.8) 3(7.3)
>20 0(0.0) 0(0.0) 0 (0.0 0(0.0)
Average decrease in value of DBP 79422 95+18 7.6+2.6 8.0+17
Tachycardia (> 100 bpm) 3(7.0) 2(4.7) 2(4.9) 1(24)
Bradycardia (< 60 bpm) 3(7.0) 6 (14.0) 3(7.3) 4(9.8)
Decrease of pulse rate 33 (76.7) 36 (83.7) 29 (70.7) 28 (68.3)
Increase of pulse rate 8 (18.6) 6 (14.0) 8(19.5) 8(19.5)
No change of pulse rate 2(4.7) 1(2.3) 4(9.8) 5(12.2)
Average change in value of pulse rate 0.6+2.8" 22+28 07+24 14+25
Arrhythmias 2(4.7) 1(23) 1(24) 0(0.0)
Other adverse events 3(7.0) 5(11.6) 249 3(7.3)
Extrapyramidal reactions 0 (0.0) 1(2.3) 0 (0.0) 0 (0.0)
Somnolence 1(23) 2(4.7) 1(24) 1(24)
Dizziness 2(4.7) 2(4.7) 1(24) 2(4.9)
Overall rate of adverse events 15 (34.9)° 27 (62.8) 11 (26.8) 13 (31.7)

Group Cs: Chronic obstructive pulmonary disease (COPD) with stepwise sedation; Group Cc: COPD with continuous sedation; Group Ns: Non-COPD with
stepwise sedation; Group Nc: Non-COPD with continuous sedation; SpO2: Saturation of peripheral oxygen; SBP: Systolic blood pressure; DBP: Diastolic

blood pressure. Overall rate of adverse events included hypoxemia, hypotension, tachycardia, bradycardia, arrhythmias and other adverse events. P < 0.05,

°P < 0.01 vs Group Cc.

9 -
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Figure 2 Recovery times of patients in the four groups. Group Cs: Chronic
obstructive pulmonary disease (COPD) with stepwise sedation; Group Cc:
COPD with continuous sedation; Group Ns: Non-COPD with stepwise sedation;
Group Nc: Non-COPD with continuous sedation. °P < 0.01 between Group Cs
vs Group Cc and Group Ns vs Group Nc.

these patients, the endoscopic procedure was continued
and completed. For two patients with serious hypoxemia
(SpO2 < 60%), SpOz2 returned to normal after removing
the endoscope, holding the mandible with two hands,
pressing the chest, sucking out sputum, giving oxygen by
mask, and intravenously injecting the benzodiazepine an-
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tagonist flumazenil (0.5 mg). The endoscopic procedure
in these patients was restarted and completed after awak-
ening, and with no obvious signs of discomfort during
the endoscopic procedure.

Hypotension

Only one patient in group Cc had hypotension (88/60
mmHg). The average decreases in values of SBP and
DBP in group Cs were significantly lower than those in
group Cc (P < 0.001 for SBP and P < 0.005 for DBP).

Change of pulse rates

The pulse rates of patients in the four groups showed a
slight increase (1-6 bpm), no change, or a slight decrease
(1-7 bpm) during the procedure. The average change in
value of pulse rate in group Cs was lower than that in
group Cc (P < 0.05).

Other adverse events

During the injection with propofol, one patient in group
Cc exhibited extrapyramidal signs (abnormal involuntary
movement of limbs and opisthotonus), which disap-
peared after 30-60 s. Incidence of somnolence and diz-
ziness did not differ significantly among the four groups,
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and disappeared within 10-50 min after the endoscopic
procedute ended.

Dosage of midazolam and propofol

Midazolam dosages in groups Cs, Cc, Ns and Nc were
0.6-1.0 mg (0.90 £ 0.12 mg, 0.90 £ 0.11 mg, 0.90 £ 0.11
mg, and 0.92 + 0.10 mg, respectively), and differences in
dosages were not statistically significant among the four
groups. Propofol dosages in groups Cs, Cc, Ns and Nc
were 53.3 = 9.4 mg (30-80 mg), 58.9 £ 11.6 mg (40-80
mg), 64.8 £ 10.1 mg (40-80 mg), and 70.7 £ 9.6 mg (50
-88 myg), respectively. Propofol dosage in group Cs was
significantly lower than that in group Cc (P < 0.05), and
dosage in group Ns also was significantly lower than

group Nc (P < 0.01).

Recovery time

The recovery times in groups Cs, Cc, Ns and Nc were 4.7
+ 1.2 min (2.5-8.0 min), 7.1 £ 1.2 min (3.5-10.0 min), 4.4
+ 0.8 min (2.5-6.0 min), and 5.5 * 0.9 min (3.0-7.0 min),
respectively. The recovery time in group Cs was signifi-
cantly shorter than that in group Cc, and that in group Ns
also was significantly shorter than group Nc (P < 0.001)
(Figure 2). All patients were fully conscious and able to
answer questions accurately within 10 min after endos-
copy. They were able to walk normally when they left the
endoscopic unit 30-60 min after endoscopy. The major-
ity of patients reported no discomfort; only 12 patients
had slight dizziness and somnolence, which disappeared
within 10-50 min after the endoscopic procedure ended.

DISCUSSION

Both the number and complexity of endoscopic proce-

dures have increased considerably due to the wide avail-
ability and application of sedation, but the best methods
for sedation during endoscopy are still being debated"”.
Providing an adequate regimen of sedation is an art, as
it influences the quality of the examination and patient
and physician satisfaction with the sedation processm]
Conscious sedation, a type of sedation in which the in-
dividual can respond to verbal directions, is used for GI
endoscopy. Even with this sedation, patients can experi-
ence discomforts such as nausea and vomiting, which in
some cases precludes completing the endoscopic proce-
dure. Deep sedation may be preferred for procedures in
which it is important for patients to remain immobile!”.
However, selection of the most suitable drug or com-
bination of drugs for use and the safety of the sedation
method for special patient groups, such as elderly indi-
viduals and patients with co-morbidities, are important
issues that need to be resolved!"™".

Martinez et a/*” reported that continuous propofol
sedation during endoscopic procedures is as safe in
elderly patients > 80 years as it is in younger patients.
Our results also showed that differences in hypoxemia,
hypotension, and all adverse events in non-COPD pa-
tients with continuous sedation were not statistically dif-
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ferent from those in non-COPD patients with stepwise
sedation. We have used continuous propofol combined
with midazolam for deep sedation during upper GI
endoscopy since 1999%Y but sedation for patients with
respiratory diseases accompanied by cough, phlegm, and
snoring has been limited, as these patients are prone to
experience respiratory track blockage by phlegm and lin-
gual root fall back under sedation, resulting in decreased
SpOz2 and respiratory inhibition. Most episodes of hy-
poxemia during sedation for gastrointestinal endoscopy
occur within 5 min of the administration of medication
and/or intubation, and less frequent administration of
medications or diligent monitoring during this period
might decrease hypoxemia'?. For this class of patients,
we proposed using a new sedation method that would
allow patients to gradually reach the appropriate seda-
tion depth via administration of propofol combined with
midazolam in three stages. When the Ramsay Sedation
scale was 2-3, the endoscope was passed through the
patient’s throat. At this moment, the patients were con-
scious, and the procedure usually did not lead to cough
reflex disappearance, lingual root fall back, or respiratory
track blockage by phlegm. Therefore, this method re-
duced the decline of SpO:during the endoscopy.

In this study, the patients who underwent the step-
wise sedation method also exhibited a smaller decrease
in SBP, DBP, and pulse rate than patients who received
continuous sedation. The new method, moreover, re-
duced the propofol dosage and the overall rate of ad-
verse events. Elderly patients with COPD have much
greater risk of experiencing cardiopulmonary abnormal-
ity during upper GI endoscopic procedures than elderly
patients without COPD, thus use of the stepwise seda-
tion method is safer for these patients. This method will
contribute to the wider use of upper GI endoscopy in
diagnosis and treatment of alimentary system diseases.

Midazolam and propofol are commonly used in seda-
tive endoscopic procedutes at doses of 0.05-0.1 mg/kg
and 1-3 mg/kg, respectively. In our study, propofol com-
bined with midazolam was used, and the midazolam dos-
age was decreased to less than 0.015 mg/kg (the range
was 0.6-1.0 mg). Moreover, the required propofol dosage
in the stepwise sedation was significantly lower than that
in the continuous sedation (53.3 * 9.4 mg and 58.9 *
11.6 mg, respectively, for eldetly patients with COPD). In
addition, the concentration of midazolam was diluted 20
times and that of propofol was diluted two times, which
resulted in reduced drug dosage, consistent with previous
reportslzsj. Drug dosage (which allows for control of de-
gree of sedation) is one of the key factors for a successful
upper GI endoscopy procedure. Generally, drug dosage is
proportional to its adverse effects. In our study, the dos-
age of sedative was lower and the incidence of hypoxemia
and the extent of decreased blood pressure were lower
than those reported in the literature™. The overall rate of
adverse events when the stepwise sedation was used for
elderly patients with mild/moderate COPD was signifi-
cantly lower than that when the continuous sedation was
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used. The recovery time also was shorter for the stepwise
sedation than the continuous sedation. There was no
mortality in our study. Agostoni e¢f al™” reported that the
endoscopic procedure resulted in 3 deaths in a total of
17999 patients (mortality rate = 0.017%).

In conclusion, the findings of this study showed that the
stepwise sedation method reduced the propofol dosage and
the extent of the drop in SpOzand blood pressure, and also
decreased the incidence of hypoxemia and the overall rate
of adverse events. Thus, this method was shown to be safer
than the continuous sedation method in elderly patients with
mild/moderate COPD during upper GI endoscopy.

COMMENTS

Background

The incidence of chronic obstructive pulmonary disease (COPD) in Chinese
urban populations over 40 years old is 8.2%. Many patients with COPD have to
undergo upper gastrointestinal (Gl) endoscopy because of digestive symptoms.
However, elderly patients with COPD usually have cough, phlegm, and respira-
tory insufficiency, and are more likely to experience decreased saturation of
peripheral oxygen (SpOz2) because of dysfunction of the cough reflex and re-
spiratory track blockage by phlegm during an endoscopic procedure with seda-
tion. This oftentimes leads to a higher risk of adverse events during routine Gl
endoscopy in these patients. Therefore, a sedation method specially designed
for elderly patients with COPD is urgently needed for use in clinical practice.
Research frontiers

In recent years endoscopy with sedation has become a popular option for both
patients and gastroenterologists. Midazolam and propofol are generally used as
sedatives during endoscopic procedures. However, propofol is a potent depressant
of airway reflexes at hypnotic concentrations. It is critical to properly determine how to
improve the safety of Gl endoscopy by lowering the doses of sedatives.
Innovations and breakthroughs

Due to inadequate experience with the application of sedation technology during
endoscopy in past decades, patients typically underwent routine endoscopic pro-
cedures without sedatives. This methodology can lead to various adverse effects,
including fear, nausea and vomiting, elevated blood pressure, angina, myocardial
infarction, and even death. These issues give rise to patient reluctance to be ex-
amined and delay of diagnosis and treatment of alimentary system diseases. We
took the lead in using sedatives during endoscopic procedures in China in 1998.
In the current study, we designed a new stepwise sedation method that involves
three-stage administration of propofol combined with midazolam so that sedation
depth is approached gradually. The results indicate that the stepwise sedation
method is effective and safer than the continuous sedation method for elderly
patients with mild/moderate COPD during upper Gl endoscopy.

Applications

This stepwise sedation method can reduce drug dosage and the overall rate
of adverse events in elderly patients with mild/moderate COPD during upper
Gl endoscopy with sedation. This will contribute to the wider use of upper Gl
endoscopy in diagnosis and treatment of alimentary system diseases.

Peer review

This is an interesting study and deserves attention, as the results are relevant
to specific patients with COPD who need to undergo endoscopy examination.
This manuscript presents new concepts and ideas. The authors analyzed the
efficacy and safety of stepwise sedation for elderly patients with mild/moderate
COPD during Gl endoscopy. The results suggest that stepwise sedation is an
effective and safe sedation method that can be used for elderly patients with
mild/moderate COPD.
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