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Abstract27

Background28

Hypoxia is an extremely common adverse event occurring during a sedated29

gastrointestinal endoscopy procedure, especially in elderly patients, because30

of the limited reservation. Prolonged or severe hypoxia can cause ischemia of31

coronary artery, permanent nervous system damage, or even result in death.32

Hence, it is extremely important to reduce or prevent hypoxia during sedated33

gastrointestinal endoscopy in elderly patients. Although several oxygen34

methods would reduce hypoxia during this procedure, early detection of35

respiratory depression and early administration of intervention would be the36

best method to reduce or even confirm the hypoxia. Capnographic monitoring37

is found to be more sensitive to respiratory depression in patients before the38

onset of hypoxia than the current clinical routine monitoring of pulse oxygen39

saturation (SpO2); however, there exists a controversy regarding its effect.40

Therefore, this study was designed to improve the security of sedated41

gastrointestinal endoscopy in elderly patients.42

Methods: A multicenter, randomized, single-blind, two-arm parallel-group,43

controlled with active comparator, interventional clinical trial will be conducted44

to evaluate the impact of an intervention based on additional capnographic45

monitoring on the incidence of hypoxia in elderly patients. Patients (n = 1800)46

scheduled for gastrointestinal endoscopy with propofol sedation will be47
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randomly assigned to either a control arm with standard monitoring or an48

interventional arm in which additional capnographic monitoring is available.49

Discussion: This research project is primarily intended to examine whether an50

intervention based on additional capnographic monitoring would reduce the51

incidence of hypoxia in elderly patients during propofol and sufentanil sedation52

for gastrointestinal endoscopy. The results of this study may have a extensive53

impact on sedated gastrointestinal endoscopy practice and the development of54

guidelines.55

Trial registration: ClinicalTrials.gov, NCT05030870. Registered on56

September 1, 2021.57

58

Keywords59
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Note: the numbers in curly brackets in this protocol refer to SPIRIT checklist item64
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http://www.equator-network.org/reporting-guidelines/spirit-2013-statement-defining-st66

andard-protocol-items-for-clinical-trials/).67
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68

Introduction69

Background and rationale{6a}70

The sedation rate of gastrointestinal endoscopy varies in different countries. In71

China, the overall sedation rate was only approximately 50%[1], whereas in72

the United States, >98% of gastrointestinal endoscopy procedures are73

sedated[2,3]. Cardiopulmonary complications, especially hypoxia, are most74

common during sedated gastrointestinal endoscopy. Prolonged or severe75

hypoxia can cause ischemia of coronary artery, permanent nervous system76

damage, or even result in death[4,5], and hence, determining a method to77

reduce the incidence of hypoxia has become a vital problem in the field of78

sedated gastrointestinal endoscopy.79

Compared with the current clinical routine monitoring of pulse oxygen80

saturation (SpO2), capnographic monitoring can detect hypoventilation and81

respiratory depression earlier, which could help in providing earlier82

intervention[6]. Therefore, it is believed that capnographic monitoring would83

reduce the incidence of hypoxia. Nevertheless, a controversy exists regarding84

whether capnographic monitoring should be routinely performed during the85

sedated gastrointestinal endoscopy procedure.86
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In this regard, there are two major investigations, but a discrepancy was noted87

in their results. The first investigation, which was a randomized, controlled88

study (ColoCap Study) conducted by Beltz et al., confirmed that additional89

capnographic monitoring of ventilatory activity in ASA I–III patients reduces the90

incidence of hypoxia during propofol sedation for colonscopy[7]. However, the91

second investigation, which was a cohort study, demonstrated that the addition92

of capnographic monitoring did not improve safety or patient satisfaction, but it93

did increase the cost[8]. The fundamental problem was that the initial oxygen94

flow in the ColoCap Study was only 2 L/min, which is not consistent with95

clinical practice, wherein it is generally 3–4 L/min. This inconsistency resulted96

in an incidence of hypoxia of >50% in the controlled group. Another limitation97

of the ColoCap Study was that the depth of sedation between the two groups98

may have been inconsistent. Although the cohort study was designed closer to99

clinical practice, it did not yield positive results. These conflicting results100

suggest that there is insufficient evidence for routine capnographic monitoring101

in all patients.102

The elderly patients comprise a vulnerable group and are more susceptible to103

hypoxia during gastrointestinal endoscopy performed under drug104

sedation[9,10]. However, whether this vulnerable group needs to be routinely105

monitored for capnography has not been investigated. Therefore, this study106

was designed to improve the security of sedated gastrointestinal endoscopy in107

elderly patients.108
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109

Objectives {7}110

Our aim is to investigate whether an intervention based on additional111

capnographic monitoring would reduce the incidence of hypoxia in elderly112

patients undergoing sedated gastrointestinal endoscopy. Our primary objective113

is to measure the incidence of hypoxia (75% ≤ SpO2 < 90% for < 60 s). Our114

secondary objective is to measure the incidence of subclinical respiratory115

depression (90% ≤ SpO2 < 95%), the incidence of severe hypoxia (SpO2 <116

75% or 75% ≤ SpO2 < 90% for ≥60 s), the incidence of capnography curve117

decreased by half or more than the baseline and even disappeared without118

hypoxia (SpO2 > 90%), and the incidence of other adverse events recorded by119

tools proposed by the World Society of Intravenous Anesthesia International120

Sedation Task Force. We predict that additional capnographic monitoring of121

ventilatory activity would reduce the incidence of hypoxia during propofol122

sedation for gastrointestinal endoscopy in elderly patients. Our aim is to123

provide credible evidence of a reduction in the incidence of hypoxia in elderly124

patients.125

126

Trial design {8}127

Our study is a multicenter, randomized, single-blind, two-arm parallel-group,128

controlled with active comparator, interventional clinical trial. We intend to129
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evaluate the impact of an intervention based on additional capnographic130

monitoring on the incidence of hypoxia in elderly patients.131

This trial was conducted under the recommendations of the Standard Protocol132

Items: Recommendations for Interventional Trials (SPIRIT) (supplemental file,133

SPIRIT checklist). On September 1, 2021, the trial was registered on134

ClinicalTrials.gov (No. NCT05030870). We presented the trial registration data135

in the form of supplemental data.136

137

Methods: Participants, interventions, and outcomes138

Study setting {9}139

Approximately 1800 participants will be enrolled in this study from the Renji140

Hospital Shanghai Jiao Tong University School of Medicine, Henan Provincial141

People's Hospital, and Qilu Hospital of Shandong University. The ethics142

committee of the Renji Hospital Shanghai Jiao Tong University School of143

Medicine approved and supported this clinical trial (KY-2021014).144

145

Eligibility criteria {10}146

This clinical trial has three centers recruited patients. A summary of the147

inclusion and exclusion criteria is presented in Table 1.148

149

Who will take informed consent? {26a}150
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Potential participants will be explained this trial in detail by trained151

anesthesiologists and will be provided the informed consent form. After take152

enough time to deliberate, participants can decide whether they wish to153

participate in the trial. Then the participant or his/her trustee or guardian sign154

the informed consent form, and they can withdraw at any time during the trial.155

We collected baseline data from patients and randomize allocation using the156

central random system. Furthermore, participants can contact our team if they157

have any health concerns during the trial. The entire process of recruitment158

and consenting of study participants by members of the research team will be159

consistent with good clinical practice (GCP). If any serious adverse events160

occurs during the clinical trial, the researchers will immediately report to the161

director in charge of the clinical trial of the research institution and contact162

Professor Diansan Su, whether related to the procedure under study or not.163

164

Additional consent provisions for collection and use of participant data165

and biological specimens {26b}166

Not applicable as no participant data and biological specimens were collected167

or used in ancillary studies.168

169

Interventions170

Explanation for the choice of comparators {6b}171
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For the choice of comparators, the central randomization system will be used172

for each study site. Following randomization, subjects will receive either (Arm2)173

standard monitoring or (Arm1) with additional capnography. The comparator in174

this trial is standard monitoring alone (Arm2).175

176

Intervention description {11a}177

The interventions for participants in this trial are capnography-blinded arm178

(Arm2) and capnography-open arm (Arm1). Capnography-blinded arm with179

standard monitoring, and the capnography-open arm with additional180

capnography.181

In both groups, standard monitoring will include heart rate, SpO2,182

electrocardiogram, and noninvasive blood pressure in selected patients. In the183

capnography-open arm, a sampling line will be connected to a bedside184

portable monitor (Capnostream 20; Medtronic, Inc.), so that the capnographic185

data of the patients are available for additional noninvasive assessment of186

ventilation. In the capnography-blinded arm, no sampling line will be187

connected to the bedside portable monitor, and the capnographic data of the188

patients will not be visible, so that only the integrated pulse oximetric readout189

of the monitor will be visible.190

Table 2 lists the adverse events of anesthesia and sedation.191

192

Criteria for discontinuing or modifying allocated interventions {11b}193
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If participants request to withdraw from the trial, we will discontinue the194

allocated intervention for a given trial participant.195

196

Strategies to improve adherence to interventions {11c}197

Adherence to interventions primarily refers to patient self-management198

adherence.199

200

Relevant concomitant care permitted or prohibited during the trial {11d}201

No concomitant care or interventions will be permitted during this trial.202

203

Provisions for posttrial care {30}204

If a participant suffers harm from this trial, he/she will receive financial205

compensation accordingly. The amount of compensation is determined jointly206

by the consultation of relevant departments and the participant.207

208

Outcomes {12}209

Primary outcome measures. The primary outcome of this study is the210

incidence of hypoxia (75% ≤ SpO2 < 90% for <60 s) in the two groups.211

Secondary outcome measures. The secondary outcomes comprise the212

following:213

1. The incidence of subclinical respiratory depression (90% ≤ SpO2 <214

95%).215
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2. The incidence of severe hypoxia (SpO2 < 75% or 75% ≤ SpO2 < 90%216

for ≥60 s).217

3. The incidence of capnography curve decreased by half or more than218

the baseline and even disappeared without hypoxia (SpO2 > 90%).219

4. The incidence of other adverse events recorded by tools proposed by220

the World Society of Intravenous Anesthesia International Sedation Task221

Force.222

223

Participant timeline {13}224

Figure 1 shows the schedule for enrollment, interventions, assessments, and225

visit for participants.226

When patients enter the gastrointestinal endoscopic operating room, they will227

be screened for eligibility by the investigator. If they meet the inclusion criteria228

but not the exclusion criteria, the investigator will provide them the fully229

informed consent form. After signing the informed consent form, the patients230

will be allocated to the capnographic monitoring group or the control group by231

the central randomization system.232

In the capnographic monitoring group, the criteria for apnea will be the233

absence of exhaled CO2; altered ventilation will be defined as a reduction of234

end-tidal CO2 of more than half of baseline as shown by the capnogram; and235

the definition of hypoxia will be SpO2 < 90%. In the control group, the definition236

of hypoxia will be SpO2 < 90%.237
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In both groups, any sign of apnea, altered ventilation, or hypoxia that prompts238

an intervention will consist of (i) increasing oxygen supplementation, (ii) a chin239

lift or jaw thrust maneuver, (iii) insert the oropharyngeal airway or240

nasopharyngeal airway with a chin lift or jaw thrust maneuver, (iv) artificial241

mask ventilation, and (v) tracheal intubation.242

243

Sample size {14}244

Our previous study showed that the incidence of hypoxia during245

gastrointestinal endoscopy with propofol sedation in patients was246

approximately 8%. The anticipated effect size of additional capnographic247

monitoring was 50%, implying that the hypoxia incidence power analysis248

assumes a reduction from 8% to 4%. Between the capnography-open and249

capnography-blinded groups, the results of a conventional analysis to detect250

differences in proportions (hypoxia). We use PASS 11.0, randomization 1:1,251

power of 1 - β = 0.90 and a two-sided α level of 5%. We assume a 10%252

dropout rate. This results in a requirement of approximately 1800 patients.253

254

Recruitment {15}255

The schedule of the major study events for each study visit was shown in256

Figure 1. In this study, Elderly patients who are scheduled to undergo257

gastrointestinal endoscopy with propofol sedation will be included. The entire258

process of recruitment and consenting of study participants by members of the259
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research team will be consistent with GCP.260

261

Assignment of interventions: allocation262

Sequence generation {16a}263

In this trial, we used stratified blocked randomization to design the central264

randomization system. Complete baseline data will be collected from265

participants, including name, gender, date of birth, etc. After assessing the266

patient’s eligibility for inclusion, his/her informed consent will be obtained. We267

randomly assigned the participants in a ratio of 1:1 to the standard monitoring268

group or the additional capnographic monitoring group according to the269

allocation sequence of the central randomization system. The length of a270

random sequence is not fixed, and 4, 6, and 8 are random.271

272

Concealment mechanism {16b}273

After obtaining the signed informed consent, participants will be randomly274

assigned to the standard monitoring group or the additional capnographic275

monitoring group according to the central randomization system. Random276

results, random number, and their relationship with groups will be maintained277

confidential to the participants throughout the trial. The same nasal cannula278

with a carbon dioxide-collecting device will be used in both groups and279

connected to the capnographic monitoring device. Participants will not be280

aware of their own and others’ grouping before, during, and after the281
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gastrointestinal endoscopy procedure.282

283

Implementation {16c}284

Designated doctors will generate the allocation sequence, enroll participants,285

and assign participants to interventions.286

287

Assignment of interventions: Blinding288

Who will be blinded {17a}289

After assignment to the interventions, only the trial participants will be blinded.290

The results in the central randomized system will be maintained confidential to291

the participants throughout the entire process. The same nasal cannula will be292

used in both the standard monitoring group and the additional capnographic293

monitoring group, and the sampling line will be connected to a portable beside294

monitor. The researcher will ensure that participants are not aware of their own295

or other’s information of assignment.296

297

Procedure for unblinding if needed {17b}298

As the trial is single-blind, patients interested in knowing their group could be299

informed by the investigator after the analysis of results.300

301

Data collection and management302

Plans for assessment and collection of outcomes {18a}303
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This study is an internal multicenter clinical trial. All data collection physicians304

will be specially trained by assessors. We will conduct online meetings305

regularly to share the progress of the trial and discuss the problems that we306

encounter during the project. Moreover, we will conduct field visits to307

subcenters for quality control. We shall also organize the trial data regularly to308

check for any data missing, and to promote data quality, we intend to apply309

other methods and call the participants as well.310

311

Plans to promote participant retention and complete follow-up {18b}312

Not applicable as the trial did not involve follow-up, so we have no plans to313

promote participant retention and complete the follow-up.314

315

Data management {19}316

The respective patients’ case report form (CRF) entered and/or filled in all317

patient data collected during this clinical trial. The study number, subject318

number, date of subject information and informed consent will be documented319

appropriately in the patient CRF. We will archive the source data in320

accordance with GCP guidelines. According to the sponsor’s standard321

operating procedures, the data manager will be responsible for data322

processing, and will conduct regular monitoring to ensure that the dates are323

adequate, accurate, and complete. Only after the completion of quality324
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assurance procedures, the database lock will occur.325

326

Confidentiality {27}327

Participants information will be confidential and managed according to the328

Data Protection Act, NHS Caldecott Principles, The Research Governance329

Framework for Health and Social Care, and the conditions of Research Ethics330

Committee (REC) approval.331

332

Plans for collection, laboratory evaluation, and storage of biological333

specimens for genetic or molecular analysis in this trial/future use {33}334

Not applicable as no biological specimens were collected as part of this trial.335

336

Statistical methods337

Statistical methods for primary and secondary outcomes {20a}338

Data selection for statistical analysis339

1. Full analysis set (FAS): According to the principle of intention-to-treat340

analysis, the full analysis set will include all subjects who are enrolled in the341

study.342

2. Per-protocol set (PPS): The PPS population will include all FAS patients343

without major protocol deviations that influence the evaluation of primary344

outcome. The efficacy analysis will be performed on the FAS and PPS.345
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3. Safety analysis set (SAS): The safety population will consist of all subjects.346

Analyses of safety data in the study will be based on the safety population.347

348

Statistical analysis plan349

All statistical analyses in this trial will be programed and calculated using350

SPSS 23.0 (IBM Inc., Armonk, NY, USA). We intend to use the unpaired t-test351

or Mann–Whitney U test for the main efficacy outcome. When the P value of352

≤0.05 will be considered as statistically significant. We will using the 2 test,353

continuity correction  2 test, or Fisher’s exact test to analyse categorical354

variavles. Besides, we will compare the patients’ incidence of hypoxia,355

subclinical hypoxia, and severe hypoxia during the sedated gastrointestinal356

endoscopy procedure. Fishers’ exact test will be conducted to analyze primary357

and secondary outcomes.358

Additional analyzes359

Safety analysis: General safety evaluations will be based on the incidence and360

type of adverse events (AEs). Safety variables will be tabulated and presented361

for all patients in safety sets. Adverse events will be coded using the tools362

proposed by the World Society of Intravenous Anesthesia International363

Sedation Task Force. The number (%) of subjects with any AEs will be364

summarized.365

366

Interim analyzes {21b}367

Not applicable as we have no plans to conduct any interim analyzes, and no368
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one has rights to access to these interim results and decides to terminate the369

trial.370

371

Methods for additional analyzes (e.g., subgroup analyzes) {20b}372

The methods used for statistical analyzes will also be used for additional373

analyzes for primary and secondary outcomes.374

375

Methods in the analysis to handle protocol nonadherence and any376

statistical methods to handle missing data377

Intention-to-treat (ITT) basis conducts the statistical analysis. Regardless of378

protocol adherence, the results of the outcome analyzes will be analyzed as379

randomised. The frequency and type of missingness of all variables will be380

screened. If missingness is >5% in any variable, we will use multiple381

imputation. Complete case analysis will be performed as a sensitivity analysis,382

in case of missing data and imputation.383

384

Plans to provide access to the full protocol, participant-level data, and385

statistical code {31c}386

Not applicable as we have no plans to provide access to the full protocol,387

participant-level data, and statistical code.388

389

Oversight and monitoring390

Composition of the coordinating center and trial steering committee {5d}391

Diansan Su is responsible for preparing and revising the protocol and392



21 / 35

disseminating any changes. Renlong Zhou and Weifeng Yu are responsible for393

overseeing the study design and protocol, and interpretation of the findings.394

Qiuyue Lian and Shaoyi Chen are responsible for coordinating data collection395

and analyzes and writing the scientific manuscript. Xiangyang Cheng and Jie396

Zhang are responsible for overseeing any statistical analyzes and the study397

implementation on the floor follows the protocol.398

Composition of the data monitoring committee, its role, and reporting399

structure {21a}400

We do not have composition of the data monitoring committee (DMC).401

402

Adverse event reporting and harms {22}403

The nasal cannula with a port for collecting exhaled carbon dioxide samples404

used for capnographic monitoring is similar to the original nasal cannula and405

does not have additional risks. To date, there has been no evidence that this406

study may cause any risk or discomfort to participants.407

We will record any adverse events that occur during the clinical trial,408

regardless of whether these events were associated with the the intervention.409

And all these expected and unexpected trial-related adverse events will be410

reported in trial publications.411

412

Frequency and plans for auditing trial conduct {23}413

The investigators shall maintain all study data according to GCP requirements.414

The original study data and information will be retained for at least 5 years415

after the completion of the trial. Data security and monitoring reports will be416

submitted to the ethical committee every 3 months.417



22 / 35

418

Plans for communicating important protocol amendments to relevant419

parties (e.g.,., trial participants, ethical committees) {25}420

This clinical trial will be conducted according to ethical committee approval.421

Any problem or protocol modifications during the trial will be communicated to422

the ethical committees, trial participants, trial registries, journals, and423

regulators in a timely manner. Ethical committee’s consent will be required to424

change the protocol.425

426

Dissemination plans {31a}427

The participants, healthcare professionals, the public, and other relevant428

groups in the form of articles will communicate the results of this trial.429

430

Discussion431

Worldwide, the number of sedated gastrointestinal endoscopy procedures is432

increasing. In China, the overall number of gastrointestinal endoscopies is high433

and will continue to increase[1]. The sedation rate was 48.3%, with 47.9%434

attributed to gastroscopies and 49.3% to colonscopies[1]. With the worldwide435

aging population, the safety of sedated gastrointestinal endoscopy in elderly436

patients is becoming increasingly important. Hypoxia is the most common and437

severe complication during sedated gastrointestinal endoscopy procedure.438

Therefore, reducing the occurrence of hypoxia remains an extremely important439

problem.440

The primary course of hypoxia in sedated gastrointestinal endoscopy441

procedure is hypoventilation caused by respiratory depression. Early detection442
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of respiratory depression and early intervention are vital to prevent hypoxia.443

The routine monitoring index SpO2 cannot completely reflect the real-time444

ventilation of patients. As a more sensitive, more real-time monitoring indicator,445

capnographic monitoring may be used to reflect respiratory depression before446

the onset of hypoxia[11,12].447

Capnographic monitoring provides quantitative digital readings of the patient’s448

exhaled and inhaled carbon dioxide levels and graphically display the carbon449

dioxide levels over time[13]. It is more sensitive than SpO2 and can reflect450

patient’s ventilation in real-time [6].451

Studies have demonstrated that there can be a lag of up to 2 min between452

apnea and a change in breathing pattern and hypoxia[6]. Effective453

interventions provided within this time interval can reduce the incidence and454

mortality of sedation-related complications. Early detection of respiratory455

depression in patients and timely and effective intervention measures can456

reduce the occurrence of severe hypoxia, hypercapnia, and even cardiac457

arrest, thus improving the prognosis of patients[14].458

The capnographic monitoring device used in the present study (Capnostream459

20；Medtronic, Inc.) is connected to the nasal cannula, which has a carbon460

dioxide sampling port and allows breathing through the mouth. It can provide461

0–5 L/min oxygen to the patient and offer real-time monitoring of wave form462

and the level of patients’ exhaled carbon dioxide. We can also obtain the463

patient’s breath rate. The capnographic monitoring device can also be464

connected to a pulse oximeter to monitor the patient’s SPO2 value.465

Capnographic monitoring of waveform can intuitively evaluate ventilation in the466

experimental group. In this trial, the capnographic criterion for apnea will be467
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the absence of exhaled CO2. Altered ventilation will be defined as a reduction468

of end-tidal CO2 of more than half of baseline as shown by the capnogram.469

Oxygen desaturation will be defined as a decrease of SaO2 level to <90%[2].470

Currently, no unified conclusion has been drawn on whether end-tidal CO2471

monitoring can effectively reduce the occurrence of hypoxia during endoscopy.472

In 2011, the American Society of Anesthesiologists’ Standards for Basic473

Anesthetic Monitoring recommended that capnographic should be monitored474

in addition to pulse oximetry in moderate sedation cases[15]. However, a joint475

statement from the major gastroenterology societies did not recommend476

routine capnographic monitoring for patients undergoing moderate sedated477

gastrointestinal endoscopy[16]. Recently, standards advocated by the478

American Society of Anesthesiologists along with a multisociety task force479

updated their practice guidelines for moderate sedation; they go on to suggest480

that continuous capnographic monitoring should be used to evaluated the481

adequancy of ventilation[17]. In the same year, the American Society for482

Gastrointestinal Endoscopy advocated that integrating capnography into483

patient monitoring protocols for endoscopic procedures with moderate484

sedation has not been shown to improve patient safety[18]. There are also485

standards suggesting the need to assess the clinical usefulness of486

capnography in patients considered to be at high risk for morbidity from487

hypoxemia, such as those with severe cardiovascular disease[19,20]. These488

guidelines indicate that there is insufficient evidence for routine capnographic489

monitoring in all patients during sedated gastrointestinal endoscopy.490

Elderly patients comprise a vulnerable group different from adult patients. They491

are more susceptible to respiratory depression and hypoxia. Our previous492
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study showed that the incidence of hypoxia during upper gastrointestinal493

endoscopy in patients of all ages who were sedated with propofol was 9% in494

China[21], whereas the incidence of hypoxia during sedated gastrointestinal495

endoscopy in elderly patients was 15.9%[22]. Hence, capnographic monitoring496

may be more valuable during sedated gastrointestinal endoscopy in elderly497

patients.498

Based on existing data, whether end-tidal CO2 must be routinely monitored499

during sedated gastrointestinal endoscopy remains no consesus be reached;500

however, there have been few recent studies to add to the scant literature on501

this topic. There are also a few clinical trials on capnographic monitoring in502

elderly patients. To our knowledge, our trial is the first randomized controlled503

study designed to confirm capnographic monitoring in elderly patients during504

gastrointestinal endoscopy procedure with sedation. Our study design avoids505

some of the limitations of other studies, indicating its more closeness to clinical506

practice. We expect that our study would provide a higher level of evidence507

and improve the safety of sedated gastrointestinal endoscopy in elderly508

patients.509

510

Trial status511

Trial registration: ClinicalTrials.gov, NCT05030870. Registered on September512

1, 2021. The protocol version is 2.2, which was approved in November 22,513

2021. This study was started on September 1, 2021, and the recruitment514

phase will last until December 2023.515
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SpO2: hemoglobin oxygen saturation; CRF: case report form; GCP: good518

clinical practice; REC: Research Ethics Committee; FAS: full analysis set; PPS:519
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Table 1 Inclusion/exclusion criteria650

Inclusion criteria Exclusion criteria

1) Aged ≥65 and <80 years 1) Coagulation disorders or a tendency of nose

bleeding

2) Scheduled to undergo gastrointestinal

endoscopy procedure with sedation

2) An episode/exacerbation of congestive heart

failure that requires a change in medication,

diet, or hospitalization from any cause in the

past 6 months

3) Signed the informed consent form 3) Severe aortic stenosis or mitral stenosis

4) American Society of Anesthesiologists

(ASA) classification I-II

4) Cardiac surgery involving thoracotomy (e.g.,

coronary artery bypass graft, valve replacement

surgery) in the past 6 months

5) Acute myocardial infarction in the past 6

months

6) Acute arrhythmia (including any tachycardia

or bradycardia) with fluid of hemodynamics

instability

7) Diagnosed with chronic obstructive

pulmonary disease or current other acute or

chronic lung disease requiring supplemental

chronic or intermittent oxygen therapy

8) Preexisting bradycardia (heart rate <50/min),

or hypoxia (SaO2 < 90%)

9) Need supplemental oxygen because of

preexisting diseases

10) Emergency procedure or surgery

11) Multiple trauma

12) Upper respiratory tract infection

13) Allergy to propofol or tape and adhesives
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Table 2 Adverse events of anesthesia and sedation651

Step 1:Was there one or more adverse events associated with this sedation encounter?

No, this form is now

complete.

Yes, fill out remainder of form below.

Step 2: Please DESCRIBE the adverse event(s). Check all that apply.

Minimal risk descriptors Minor risk descriptors Sentinel risk descriptors

 Vomiting/Retching  Oxygen desaturation

(75-90%) for < 60s

 Oxygren

desaturation, severe

(<75% at any time) or

prolonged(<90%

for >60s)

Other,

specify

below

 Sub-clinical

respiratory depression

Apnoea not prolonged Apnoea, prolonged

(>60s)

Muscle rigidity,

Myoclonus

Airway obstruction Cardiovascular

collapse/shock

 Hypersalivation  Failed sedation Cardiac

arrest/absent pulse Paradoxical response  Allergic reaction without

anaphylaxis

 Recovery agitationc  Bradycardiatf

 Prolonged recovery  Tachycardiaf

 Hypotensionf

 Hypertensionf

 Seizure

Step 3: Please note the INTERVENTIONS performed to treat the adverse events(s).

Check all that apply.

Minimal risk Minor

risk

Moderate risk Sentinel intervention

 No intervention

performed

 Airway

repositioni

 Bag valve

mask-assisted

 Chest

compressions

Other,

specify
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ng ventilation below

 Tactile stimulation  Tactile

stimulatio

n

 Laryngeal mask

airway

Tracheal

intubation

Additional sedative(s) or the

administra

tion of:

 Ora/nasal

airway

or the administration

of:

Antiemetic  Supple

mental

oxygen,

new or

increased

 CPAP  Neuromuscular

block

Antihistamine  Antisial

ogogue

or the

administration of:

Pressor/epinephrine

 Reversal agents  Atropine to treat

bradycardia Rapid i.v.fluids

Anticonvulsanti.v

.

Step 4: Please note the OUTCOME of the adverse events(s). Check all that apply.

Minimal risk outcome Moderate risk outcome Sentinel outcome

No adverse outcome  Unplanned hospitalisation or

escalation of care

 Death Other,

specify

below

Permanent

neurological deficit

Pulmonary

aspiration syndromei

Step 5: Assign a SEVERITY rating to the adverse event(s) associated with this sedation

encounter.

If there are any options checked in the Sentinel columns above, then this is a Sentinel adverse

event.
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If the most serious option(s) checked above are Moderate risk, then this is a Moderate risk

adverse event.

If the most serious option(s) checked above are Minor risk, then this is a Minor risk adverse

event.

If the most serious option(s) checked above are Minimal risk, then this is a Minimal risk

adverse event.
Footnotes:652
a. “Sub-clinical respiratory depression” is defined as capnographic abnormalities suggesting respiratory653
depression that do not manifest clinically.654
b. “Paradoxical response” is defined as unanticipated restlessness or agitation in response to sedatives.655
c. “Recovery agitation” is defined as abnormal patient affect or behaviors during the recovery phase that656
can include crying, agitation, delirium, dysphoria, hallucinations, or nightmares.657
d. “Prolonged recovery” is defined as failure to return to baseline clinical status within 2 hours.658
e. “Failed sedation” is defined as inability to attain suitable conditions to humanely perform the659
procedure.660
f. Alteration in vitals signs (bradycardia, tachycardia, hypotension, hypertension) is defined as a change661
of >25% from baseline.662
g. “Cardiovascular collapse/shock” is defined as clinical evidence of inadequate perfusion.663
h. Examples of “escalation of care” include transfer from ward to intensive care, and prolonged664
hospitalisation.665
i. “Pulmonary aspiration syndrome” is defined as known or suspected inhalation of foreign material such666
as gastric contents into the respiratory tract associated with new or worsening respiratory signs.667
j. “Sentinel” adverse events are those critical enough to represent real or serious imminent risk of serious668
and major patient injury. Once recognized, they warrant immediate and aggressive rescue interventions.669
Once clinically concluded, they warrant immediate reporting within sedation care systems, and the670
highest level of peer scrutiny for continuous quality improvement.671
k. “Moderate” adverse events are those that, while not sentinel, are serious enough to quickly endanger672
the patient if not promptly managed. Once clinically concluded, they warrant timely reporting within673
sedation care systems, and periodic peer scrutiny for continuous quality improvemet.674
l. “Minor” adverse events are those encountered periodically in most sedation settings, and that pose little675
threat given appropriate sedationist skills and monitoring.676
m. “Minimal” adverse events are those that alone present no danger of permanent harm to the patient.677

678
679
680
681
682
683
684
685

686
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Figure1 Schedule of the major study events687
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