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ABSTRACT 

 

Introduction: Anesthetic techniques in non-surgical and/or minimally invasive procedures have 

been increasing. Along with the growth of these procedures, there is an inevitable rise of the 

financial burden as well as the work overload on the anesthesiology departments. Hence, are 

brought to surface some of the most troubling problems that haunt many national health systems 

around the world such as shortage of anesthesiologists and lack of financial resources. 

Alternatively, many countries have already authorized the administration of anesthetic and 

sedative agents by non-anesthesiologists. The aim of this review was to collect and confront data 

available about the administration of procedural sedation and analgesia by anesthesiologists and 

non-anesthesiologists. Mortality and morbidity rates and their causes were also addressed. 

Methods: The literature search was performed mainly in PubMed and 57 studies were included. 

Results: Shortage of anesthesiologists is a problem and their activity in procedures performed 

outside the operating room has a significant cost associated. Variability exists regarding non-

anesthesiologists’ morbidity and mortality rates. There are some reported deaths related to the 

sedation process itself. 

Discussion: There is increasing evidence that supports the safety and effectiveness of non-

anesthesiologist procedural sedation and analgesia, particularly in low-risk patients.  

However, statistical data remains a source of controversy. Procedural sedation by non-

anesthesiologists is not a risk-free procedure and so, several authors pointed out some fragilities. 

Comparisons are being made between groups subjected to different conditions. Moreover, it is not 

fully understood why several deaths are recorded and yet, excluded from the calculation of 

mortality rates. 

Conclusion: The controversy concerning statistical data remains, however, the truth is that there 

seems to be increasing evidence that supports the safety and effectiveness of non-anesthesiologist 

procedural sedation and analgesia, specifically in low-risk patients undergoing simple procedures. 

 

Keywords: sedation; procedural sedation and analgesia; anesthesiologist; non-anesthesiologist; 

propofol; endoscopist; nurses; safety; adverse events; morbidity; death; mortality; economic impact; 

cost; shortage of anesthesiologists; number of anesthesiologists. 
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RESUMO 

 

Introdução: Nas últimas décadas, a aplicação de técnicas anestésicas em procedimentos não 

cirúrgicos e/ou minimamente invasivos tem vindo a aumentar. No entanto, a par do rápido 

crescimento desta vertente da anestesiologia, não só se verifica o inevitável incremento dos custos 

associados, como também se testemunha um aumento no número de solicitações e consequente 

sobrecarga dos departamentos de anestesiologia. Desta feita, são colocadas em evidência algumas 

das mais preocupantes problemáticas que assombram muitos dos sistemas nacionais de saúde por 

todo o mundo- a carência de profissionais e a escassez de recursos financeiros. Face a tal situação, 

muitos países já tornaram possível a administração de agentes anestésicos e sedativos por não 

anestesistas. A presente revisão bibliográfica pretende reunir e confrontar dados relativos à 

administração de sedação e analgesia por parte de anestesistas e não anestesistas. Serão analisadas 

as diferenças relativas às taxas de mortalidade e morbilidade descritas em cada um dos grupos, 

bem como os motivos que poderão estar na sua génese. 

Métodos: A pesquisa bibliográfica foi baseada maioritariamente em plataformas disponíveis online 

como PubMed. No final, um total de 57 artigos foram incluídos.  

Resultados: Os dados obtidos parecem indubitáveis. A escassez de anestesistas é um problema 

real, e o envolvimento de tais profissionais em procedimentos realizados fora do bloco operatório 

tem um custo significativo implicado.  

No que concerne às taxas de mortalidade e morbilidade registadas por não anestesistas, os 

resultados são variáveis, no entanto, existem registos de mortes diretamente relacionadas com o 

processo de sedação propriamente dito.  

Discussão: Mediante os dados até então disponibilizados, cada vez mais existem evidências que 

corroboram a eficácia e segurança da sedação e analgesia administrada por não anestesistas 

principalmente em pacientes de baixo risco. Apesar de tudo, os dados estatísticos ainda constituem 

uma importante fonte de controvérsia e discussão. Na verdade, a administração de sedação e 

analgesia por não anestesistas não é um processo isento de risco e como tal, vários autores 

apontam algumas fragilidades estatísticas. Para além de serem feitas comparações entre grupos 

sujeitos a diferentes condições e variáveis, também se registam algumas mortes relacionadas com 

o processo de sedação e analgesia propriamente dito, mas que por algum motivo foram excluídas 

dos cálculos da mortalidade.  

Conclusão: Embora ainda exista muita controvérsia em torno dos dados estatísticos, parece 

inegável reconhecer que cada vez mais surgem evidências que comprovam a eficácia e segurança 
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da sedação e analgesia administrada por não anestesistas, principalmente quando aplicada em 

doentes de baixo risco submetidos a procedimentos simples.  

 

Palavras-chave: sedação; sedação e analgesia durante procedimentos; anestesiologista; não 

anestesiologista; propofol; endoscopistas; enfermeiros; segurança; eventos adversos; morbilidade; 

impacto económico; custos; escassez de anestesiologistas; número de anestesiologistas.  
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INTRODUCTION 
 

Anesthesiology is increasingly considered as a specialty that encompasses the different 

branches of medicine and whose scope of action goes far beyond the doors of the operating 

theater. Over the last decades, the most notorious example might have been the application of 

anesthetic techniques in non-surgical and/or minimally invasive procedures that have an important 

diagnostic and therapeutic purpose.1  

The conclusions obtained by Nagrebetsky et al. supported this evidence. Between 2010 and 

2014, the proportion of cases in which anesthesia was requested outside the operating room 

increased from 28.3% to 35.9%, respectively.2  

The growth of this anesthesiology component ends up reflecting the recent interest in the 

field of technology, which in turn is dedicated to the development of new and less invasive 

diagnostic and therapeutic techniques in order to replace the old surgical approaches.3 It gains 

special relevance in several medical specialties such as gastroenterology, in the context of 

endoscopic procedures; cardiology, with emphasis on new endovascular approaches; radiology, 

among others. 2,4,5  

Having said that, it is easy to understand that for this type of procedures, general anesthesia 

is not intended but rather a procedural sedation and analgesia (PSA). In literature, PSA is defined 

as the most appropriate term to designate the balanced administration of sedative and/or analgesic 

agents. Therefore, and as the name itself indicates, this practice was mainly designed to reduce 

patients levels of consciousness without compromising neither responsiveness to verbal commands 

and/or mild tactile stimuli, nor the normal cardiorespiratory function.6-8 In addition to reduce 

anxiety, fear, pain, and discomfort associated to the event, the use of this practice is also important 

to assure the safe and successful accomplishment of the procedure itself. 4,8 

There are several pharmacological agents that can be used in this context, however, very 

recently, some scientific organizations have alerted to the advent of new fast acting hypnotic drugs, 

and the inevitable decline of classical agents such as opioids and benzodiazepines. 9,10 In fact, it is 

the pharmacokinetic profile of these new agents, the reason why they have generated so much 

interest in the medical community. Along with the rapid action, these agents have been showing 

promising results in other parameters such as satisfaction levels, cost-effectiveness, recovery time 

and normalization of neuropsychiatric function. All this is possible without showing any significant 

differences regarding the incidence of complications. 9,11-13  

Propofol is undoubtedly the most prominent agent in this category. However, despite its 

remarkable benefits, propofol remains without a reversal agent available. Additionally, it has a 

narrow therapeutic window which could increase its potential to reach deeper levels of sedation 

https://dictionary.cambridge.org/pt/dicionario/ingles-portugues/introduction
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with greater ease.13,14 For this reason, the literature and the main pharmaceutical industry 

regulators warn that the administration of these agents is not a risk-free process, and that the 

handling of drugs such as propofol deserves special caution. In fact, besides the risks associated 

with the procedure itself, sedation alone is an independent risk factor that may be the cause of 

several complications such as respiratory or cardiac depression, which can ultimately lead to 

death.4,10,15 

The depth of sedation is defined by American Society of Anesthesiologist (ASA) as a 

continuous multi-level spectrum ranging from minimal sedation (anxiolysis) to general 

anesthesia.4,16 There are several ways to assess levels of sedation, as for example through the 

application of The Ramsay scale. However, the boundaries between these levels are so slight that 

sometimes it is quite difficult to correctly identify them.10  

Furthermore, not only due to the pharmacokinetic profiles of these new sedative agents, 

but also because the inter-individual differences in drug response, those professionals intending to 

perform procedural sedation and analgesia should be alerted to the possibility of being induced 

deeper levels than initially intended.4 Thus, in order to detect and correct this kind of complications 

it is extremely important for sedation providers to have properly qualifications in airway 

management and advanced life support. 6,16 

Along with the rapid growth of this component of anesthesiology, there is simultaneously 

an exponential increase in the costs associated, and also a growing demand for anesthesiologists. 

Subsequently, the work overload that falls upon this specialists can also lead to an expansion of 

waiting lists and consequent patient disbelieve towards healthcare institutions.7 Hence, are 

brought to surface some of the most troubling problems that haunt many national health systems 

around the world such as shortage of anesthesiologists and lack of financial resources. 17-20  

As alternative, many countries have already authorized the administration of anesthetic 

and sedative agents by non-anesthesiologists.21 And, although several studies establish its safety, 

there are some authors and societies that protests against this practice claiming that it 

compromises patient safety.19  

So far, several guidelines and recommendations had been addressed in an attempt to 

standardize and regulate the practice of sedation by non-anesthesiologists and also to ensure 

safety.6 Yet, reaching agreement seems highly unlikely, at least in the near future. 

Finally, this review intends to collect and confront available data concerning to the administration 

of PSA by anesthesiologists and non-anesthesiologists and to determine the main differences in 

mortality and morbidity rates, as well as the reasons that may explain its origins. Ultimately, this 

review aims to clarify whether performing this practice by a non-anesthesiologist professional can, 

in any way, compromise patient safety. 
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METHODS 

 

During the months of October, November and December we carried out a search using 

online platforms such as PubMed. Among the terms used, either alone or in combination, stands 

out: sedation; procedural sedation and analgesia; anesthesiologist; non-anesthesiologist; propofol; 

endoscopist; nurses; safety; adverse events; morbidity; death; mortality; economic impact; cost; 

shortage of anesthesiologists; number of anesthesiologists. 

Inclusion criteria included articles written in English and Portuguese that were published 

between 2008 and 2018. Moreover, besides studies and articles reviews, several publications 

categorized as guidelines, government documents, letters to authors and individual opinion articles 

were also included.  

Were excluded all studies directed to specific groups, like the pediatric population, or those 

who targeted samples with a certain pathology or condition. 

Initially, a total of 472 articles were available, however, through the reading of the title and 

abstract we were able to select only 52 articles. Of these, about 24 were excluded after a detailed 

reading mainly because they were not considered relevant to the discussion. At last, we additionally 

added 20 articles from the bibliographical references of the publications initially selected, plus 9 

studies that were found during a search in other platforms such as Google and Google scholar. 

In conclusion, a total of 57 articles were used in our bibliographic review. 
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RESULTS 

 

Costs 

It is quite difficult to find the average costs of anesthesiologist involvement in procedures 

that occur outside the operating room. Still, this search becomes easier when we restrict such 

procedures according to physician specialty. In Gastroenterology, for example, it is estimated that 

sedation itself accounts for 40% of the total costs of an endoscopy. Additionally, Cohen et al. refers 

that if all colonoscopies performed in the USA were relying only on anesthesiologist for the 

administration of sedation, the annual cost of these services would exceed 7.2 billion dollars.22  

On the other hand, and still regarding Gastroenterology, it is possible to point out even 

more appalling data. As a matter of fact, a French study has concluded that the anesthesiologist 

involvement in colorectal cancer screening colonoscopies represented an increase of 285% over 

the baseline price, which went from an average of €192 to €757.23 

In 2012, a cost-effectiveness analysis supported these findings. This publication, whose 

main purpose was to confront the economic impact associated with sedation by anesthesiologists 

and endoscopists, concluded that after receiving proper training, endoscopist-directed 

administration of propofol (EDP) could potentially save, in a 10-year period, approximately 3.2 

billion dollars to the US and 0.8 billion dollars to France.24 

During the year 2014 was approved, in Portugal, a national program that assured analgesia 

and sedation to every single patient undergoing lower gastrointestinal endoscopy. Consequently, 

there was significant growth in the number of colonoscopies performed in the public sector when 

compared with the data from the previous year (increasing from 3.3% to 29.4%). Concurrently, the 

average monthly cost of endoscopic procedures performed in the private sector, has increased 

from €515.214 in 2013 to €1.580.138 in 2014. 25  

Within the field of cardiology, the data available were very similar. In a randomized 

prospective study, Guerra et al. have determined that when compared to propofol-based sedation 

by an anesthesiologist, the mean cost per patient undergoing cardioversion were in average €115 

cheaper in the group of patients receiving midazolam sedation by the cardiologist himself, who was 

simultaneously responsible for carrying out the procedure.26  

Rex et al., in his worldwide experience, concludes that the administration of sedation by 

anesthesiologists is expensive, and therefore questionable, in low-risk patients, especially when 

there is plenty of evidence suggesting the safety of sedation by endoscopists. 19 In 2017, the Italian 

society of digestive endoscopy (SIED), based on the same premise, also recommended that the 
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presence of an anesthesiologist should only be reserved for high-risk patients (ASA IV and V) since 

the intervention of these professionals in low-risk patients (ASA I and II) is not cost-effective.27 

 

Number of anesthesiologists worldwide 

Although there are very few objective data available about the number of anesthesiologists 

worldwide, a publication from the Lancet Commission estimated that of the approximately 7 billion 

inhabitants of the planet Earth, roughly 5 billion do not have access to safe and affordable surgical 

and anesthetic care.28 In fact, with a quick research in the literature, it is easily perceived a 

tremendous heterogeneity in the worldwide distribution of physician anesthesia providers.11,29 

A global anesthesia workforce survey carried out by the World Federation of Societies of 

Anesthesiologists (WFSA) showed that the distribution of physician anesthesia providers (PAPs) per 

100.000 was highly oscillating. If, on the one hand, countries such as Austria and Germany recorded 

a PAPs density of 39.3 and 31.0 respectively, on the other, certain regions from Africa and Southeast 

Asia reached minimum levels below 5. Nevertheless, the most dramatic situations are found in 

Eritrea and the Central African Republic due to the total absence of PAPs (0 PAPs per 100.000 

inhabitants).29 

Even so, these numbers should be looked at carefully. In this report provided by the WFSA, 

the term PAPs is defined as a medical doctor providing anesthetic acts, which may or may not be 

an anesthesiologist specialist. It is also possible to verify that apart from doctors, nurses are also 

included in the list of potential anesthetic care providers. In some countries, their representation is 

so significant that it ends up having an impact on minimizing some very concerning cases of 

shortage of anesthesiologists.29 

Although most developed countries present an average of 20 anesthesiologists per 100.000 

inhabitants, Portugal, is an exception. Since the national census conducted in 2017, it has been 

determined that in the Portuguese national health system there is a ratio of 12.4 anesthesiologists 

per 100.000 inhabitants. In light of this evidence, the directors of the anesthesiology services stated 

that there is a lack of at least 541 anesthesiologists to fulfill the needs of the national anesthetic 

care.30 

 

Who can administer sedation? 

The anesthesiology department overload due to the growing number of requests, in 

combination with the lack of specialists available as well as the continuously rising of financial 

burden, were some of the main milestones that prompt the search for feasible and safer 
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alternatives. For many, one of the options considered was the extension of some anesthetic 

procedures to non-anesthesiologists.  

This strategy is already valid in several countries and although the terminology used is quite 

variable, it is possible to classify all anesthesia providers in two major categories: Physician 

anesthesia provider (PAP) and Non-physician anesthesia provider (NPAP). The first group generally 

refers to all the medical graduates. Yet, this category can be subdivided into specialist physician 

provider and non-specialist physician provider. 

On the other hand, the group of non-physician anesthesia provider is usually subdivided 

into nurse provider (NP) and non-nurse/non-physician provider. Regarding the group of nurses, it is 

not uncommon to find denominations such as Nurse-administered propofol sedation (NAPS) or 

even endoscopist-directed nurse-administered propofol sedation (EDNAPS).  

It should be noted that this is not a predefined or inflexible classification. For instance, it is 

possible to find the term anesthesia specialist as referring to both anesthesiologists and nurses 

qualified for the administration of anesthetic procedures. 19 

As a matter of fact, the absence of well-established nomenclature rules is often pointed out 

as a cause of heterogeneity and overlapping of some terms and concepts, which in turn can make 

it difficult to collect data.29  

In some countries, such as USA, the intervention of a PAPs is not mandatory neither as the 

direct individual responsible for sedation itself nor to guarantee its safety. Actually, the American 

Society of Anesthesiologists (ASA) admits that low-risk patients (ASA I and II) could receive mild to 

moderate sedation by non-anesthesiologists which in turn were previously trained to be able to 

rescue patients at any level of sedation achieved.4 On the opposite side, countries such as Portugal, 

sedation for diagnostic and/or therapeutic procedures is usually performed only by 

anesthesiologists. 31 The proof lies in a 2014 unpublished data which demonstrates that less than 

3% of endoscopists perform non-anesthesiologist administration of propofol (NAAP). However, a 

significant portion of these professionals were willing to consider this option if there were proper 

training.16,32 

 

Is propofol a safe choice? 

As stated above, thanks to its characteristics and pharmacological profile, propofol 

deserves some precaution on its handling. Accordingly, and because they believe there is a 

compromise of patient safety, anesthesiologists reject their administration by non-

anesthesiologists.33 
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Nevertheless, some articles already released advocate the safety of propofol. In fact, two 

meta-analyses carried out in order to compare sedation with different drugs did not detect 

significant differences in the incidence of cardiopulmonary complications such as hypoxemia or 

hypotension.13,34  

Some authors go even further by advocating that the combined use of propofol with other 

agents (like benzodiazepines or opioids) may bring advantages over its single administration. The 

alleged synergy generated between the different agents involved could play a crucial role in 

enhancing the entire process, particularly its maintenance and control. All of this is possible because 

firstly it will be needed lower doses of propofol, and secondly, there will be the possibility to reverse 

part of the sedation through the administration of benzodiazepines and opioids antagonists.13,35,36 

The absence of analgesic properties of propofol may also be overcome that way.10 

Needless to say, also in this context there is a great variation in sedation practices around 

the world, and it is once more in gastroenterology where we found out the most enlightening 

statistics.13 Even though some European countries, like France, restrict the propofol administration 

to physicians with a formal anesthetic qualification, in contrast, some nations such as Korea or 

Germany, the administration of propofol by non-anesthesiologists is not only permitted but also a 

recurrent practice.3,16,37 Proof of this, is the data obtained by national surveys carried out in both 

countries. In Korea, 63% of participants who admitted the use of propofol, 98.6% occurred under 

endoscopist responsibility, however, the majority of the administrations themselves were executed 

by trained nurses (88.5%).3 The German context turns out to be identical. Besides the dominance 

of propofol-based regimens (98% of cases), most administrations are performed by trained nurses, 

using dosages and agents predetermined by endoscopists.37 

  

Mortality and morbidity worldwide 

Non-anesthesiologists data 

 Nurses 

In 2015, Ooi M. et al., validated the safety of EDNAPS in low-risk patients (ASA ≤ II), claiming 

minimal impacts on mortality and major morbidity. In this study which involved 33.539 endoscopic 

procedures, were registered 23 events requiring additional intervention by an external team, 19 

due to oxygen desaturation and 4 due to hypotension (systolic pressure <90mmHg). 17 of all 

occurrences affected high-risk individuals with ASA≥ III who should not have undergone EDNAPS. 

In the end, 2 patients died, however, the authors did not consider them as a direct consequence of 

the sedation itself. 20 
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A Spanish study obtained similar results. With a previously selected sample of 1000 ASA I 

and II patients, it was concluded that EDNAPS is safe and effective when applied specifically in this 

population. Adverse events were recorded in 39 (3.9%) patients and hypoxemia (SatO2<90% for at 

least 10s) and hypotension (SBP <90 mmHg or decrease of >20 mmHg from baseline) were the most 

frequent, occurring in 24 and 14 cases, respectively. The author also added that the occurrence of 

serious adverse events was limited to one case (0.1%) whose reversal implied bag-mask 

ventilation.38 

At last, and although it does not include actual statistics regarding morbidity or mortality, 

Conway et al., highlight some aspects that may negatively affect these parameters. In 2013, this 

study conducted in cardiac catheterisation laboratories across Australia and New Zealand 

concluded that in a sample of 62 nurses, 58 affirmed the regular practice of PSA following directions 

given by physicians responsible for the procedure. All without exception reported the use of 

opioids, benzodiazepines or both, and of these, only one employed propofol. This publication also 

emphasized that many of the recommendations contained in the current guidelines were not being 

fulfilled. Despite 36% of nurses admitted performing other tasks besides monitoring the patient 

status, this article also detected serious flaws in the training of those who administer PSA, with just 

57% of respondents reporting some degree of qualification. 39 

 Endoscopists 

Highly motivated by the disagreement between the Spanish Society of Digestive Endoscopy 

(SEED) and the Spanish Society of Anesthesiology, Resuscitation and Pain Management (SEDAR), 

López et al. attempted to assess the quality of sedation administered by non-anesthetists. The 

results of this cohort prospective study suggests that the use of propofol can actually be safe when 

administered to low-risk patients by an endoscopist-nurse team previously qualified for such. Thus, 

from a total of 507 participants who received sedation with propofol by this team, 2.4% had an 

adverse event. Hypotension (BP <90/50 mmHg or decrease of >20% baseline BP) was the most 

frequent followed by hypoxemia (SatO2<85%) and hypertension (BP >190/130 mmHg or >20% 

increase in baseline BP). 40  

With a very identical goal, Sieg et al., recorded extremely low rates of adverse events. In a 

prospective study, which accounted with previously selected (ASA I, II, III of non-cardiac cause) 

24.441 participants, were registered a total of 112 (0.46%) minor events and only 4 (0.016%) major 

events (1 laryngospasm and 3 mask-ventilation). With respect to minor events, hypoxemia 

(SatO2<90% for more than 30s) was the most common (0.381%), followed by bradycardia 

(HR<50bm) (0.029%) and hypotension (SBP <90mmHg or more than 2 minutes or requiring medical 

intervention) (0.020%). In the end, all participants recovered completely without any signs of 

permanent sequelae. Regarding the agents used, and compared with the combined administration, 
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sedation with propofol alone reported more frequently pain sensation (p <0.01), perhaps explained 

by the absence of analgesic properties. Yet, contrary to expectations, it was also responsible for 

higher levels of general well-being sensation on the day after the procedure (p <0.02). 10,41  

Also, in this regard, a 24-month analysis that included 191.142 endoscopic procedures 

undergoing NAAP, concluded that the proportion of clinical complications resulting from endoscopy 

in general, were 0.0022% (n = 424). Within these, only 82 were related to the sedation process itself 

(0.00042%). In total, 6 patients died (0.00003%). All without exception, were classified as ASA III, 

and within those, 3 were treated in the context of an emergent procedure. The author concludes 

by saying that NAAP is safe and a low-risk procedure.42  

Rex et al., had a preponderant statistical contribution to the evaluation of mortality, since 

his study has determined that the overall death rate associated to endoscopist-directed propofol 

sedation (EDP) was 1 per 161.515 cases. With a total number of 654.080 cases, 11 patients 

underwent endotracheal intubation, 4 of which eventually died. As in other publications, these 4 

registered deaths not only occurred in the context of unprogrammed procedures but also in 

patients with ASA≥ III.19  

Despite having a considerably smaller sample (n = 192), Burtea et al., followed the trends 

observed in previous publications and did not report any severe adverse events. Only mild 

bradycardia was detected in less than 2% of patients.11 

Similarly, to what we found out in articles regarding nurse-providers, also here there is 

evidence that shows the non-compliance of rules and protocols designed to guarantee the security 

of the whole process. In a cross-sectional Korean study, besides 27.4% of the participants 

administered sedative agents without guidance from formal protocols, approximately 8.9% stated 

that the practice of endoscopic sedation was developed by self-learning. In addition, a very 

significant percentage (38.3%) claimed that they never or hardly ever resorted to the ASA 

classification in the evaluation that took place prior to the procedure.3  

In order to eliminate such variables, a Dutch study was designed to estimate the rate of 

sedation-related adverse events and patient relevant outcome on a sample sedated by certified 

anesthesia providers. At the end, 4 patients were admitted to intensive care units and one died. Yet 

the author concluded by stating that moderate-to-deep sedation performed by previously trained 

providers is associated with reduced rates of unfavorable outcomes.43 

 

Direct comparison between providers 

Among the available studies that make direct comparisons between both groups of PSA 

providers, Vargo's publication stands out. This author not only managed to gather an enormous 

sample of 1.388.235 patients, but also brought out some data that in some way intensified the 
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debate between the two opposite sides of this controversy. This observational, retrospective, non-

randomized study concluded that there is no clinical benefit in the administration of sedation by 

anesthesiologists (nurses or not) in patients classified as ASA I / II / III, even though they had shown 

higher satisfaction levels in other articles. The author went even further stating that in the 

esophagogastroduodenoscopy (EGD) group, sedation by anesthesiologist was associated with an 

increased risk of serious adverse events for ASA I / II / III. (ASA I / II with OR of 1.26 (95% CI, 1.03-

1.54) and ASA III with OR of 1.38 (95% CI, 1.14-1.67)). It was understood as a serious adverse event 

all situations involving cardiopulmonary resuscitation, admission to the emergency department, 

among others. In total, 10 deaths were recorded (3 in the context of colonoscopies and 7 in EGD), 

however, only 6 were considered as a direct consequence of sedation. At last Vargo et al. reiterated 

the similarity between mortality rates recorded by endoscopists and anesthesiologists in EGD (≃1 

/98.183 vs 1 /115.320) respectively, and colonoscopy (1/697.488 vs 0/182.694).44 

In the year 2015, the results achieved by a meta-analysis supported NAAPS safety. With 

respect to hypoxia rates (SatO2 <90%) the author did not find significant differences between both 

groups, 0.133 (95% CI 0.117-0.152) vs 0.143 (95% CI 0.128-0.159). In the matter of airway 

interventions, the group sedated by anesthesiologists registered higher scores 0.133 (95% CI 0.118-

0.150) vs 0.035 (95% CI 0.026-0.047). According to the author, this happens because 

anesthesiologists have vast experience and so are more confident in dealing with these drugs. This 

hypothesis is supported mainly because the doses used by the anesthesiologist group were 

systematically higher (340.32 mg (95% CI 327.30-353.33) vs. 251.44 mg (95% CI 244.39-258.49)). 

Still, it was inevitable to note that satisfaction levels, either from patient or endoscopist, were 

consistently higher when propofol was given by anesthesiologists.17 

Although with a smaller sample Poincloux et al. tried to analyze safety, alongside with 

satisfaction levels associated with moderate sedation administered by endoscopists and deep 

sedation administered by anesthesiologists. In this publication, which only included low-risk 

patients (ASA I and II), it was determined that the main differences were recorded in episodes 

where there was a drop of oxygen saturation levels (SatO2 <95 % for more than 30s). Unlike the 

expected, they were higher in the deep sedation group (16 patients vs 3 patients p <0.008). No 

serious cardio-respiratory complications were recorded, which the author considers to be related 

to the small sample size (n = 90). Finally, and although the deep sedation group had fewer pain and 

memories of the procedure itself, either at the colonoscope introduction (4.4% vs 51% p <0.001) or 

during the actual colonoscopy (15% v 75% p <0.001), the group sedated by endoscopists reported 

higher levels of willingness to repeat the procedures (95% vs 79% p = 0.02). These results seem to 

correlate to patients' satisfaction regarding the depth of sedation which were higher in the 

endoscopists group (91% vs 75% p=0.035). 18 
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Highly coincident results were also determined in a Brazilian study which stated that in 

healthy patients (ASA I and II) the safety of NAAP was comparable to MAC (monitored anesthesia 

care). From a sample of 2000 participants subsequently distributed in two groups, NAAP (n = 1000) 

and MAC (n = 1000), the NAAP-sedated group had a higher frequency of combined use of propofol 

and fentanyl (61.1% vs 50.5% p<0.05). Actually, the combination of drugs typically mastered by the 

anesthesiologists may explain the mean dose of propofol systematically lower in this group (188.4 

mg vs. 257.02 mg p <0.05) and subsequently the ability to potentiate lighter levels of sedation. In 

reality, the less frequent use of a combined-strategy can also be a factor that justifies higher 

agitation levels in the MAC group (14.0% vs. 5.6%, p <0.05). Concerning memories of the procedure 

itself, they were pointed out by 36 participants of the NAAP group and only 1 in the MAC. In the 

end, patient satisfaction levels were high and similar in both groups. 14 

 

Anesthesiologists data 

In a study involving a total of 17.999 endoscopic procedures, it was noted that despite 78% 

of the population was ASA I or II, the truth is that a significant part of the patients fulfills the 

requirements that mandate the presence of an anesthesiologist mainly because they were about 

to undergo a complex procedure. Agostoni et al. came to conclusion that the complications are 

infrequent (4.5%), however, the most common ones were hypotension, (1.78%) desaturation, 

(1.24%) and bradycardia (1.16%). In the end, 3 patients end up dying but according to the author, 

they had no relation to sedation itself.45 
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DISCUSSION 

 

In order to initiate an unbiased discussion, several authors advice that mainly due to the 

different variables involved in each study and sample presented in this review, any extrapolation 

or comparison between results should be done in a very careful way. As a matter of fact, the use of 

different cut-offs from which hypoxemia is considered, or even the different definitions of adverse 

events, are some of the examples detected that supports the need of a great deal of attention when 

drawing conclusions.43 

Even so, and following the trend seen in the literature, cardiorespiratory depression, 

particularly hypoxemia and hypotension episodes, appear to be the most common complications 

due to sedation.3,20,38,40,41,45 In addition, such as expected, anesthesiologists were the group that 

showed a greater predisposition to administer higher doses of sedative agents. In reality, this could 

be the reason why they tend to record better outcomes regarding memory/perception about the 

procedure and consequently higher levels of satisfaction in both patients, and endoscopist, who in 

turn will have their attention entirely directed to the performance of the procedure itself.14,17,18,46 

Yet, it is believed, that higher doses of sedatives could increase episodes of respiratory depression 

and consequently the need for intervention.17,18 Nevertheless, thanks to their wide experience, 

anesthesiologists can reverse the majority of these episodes, without causing any permanent harm 

to the patient.18 

When it comes to mortality rates, data are scarce. Mainly because it is an event occurring 

at low frequency, obtaining powerful and meaningful statistical results is only possible in studies 

involving large samples. However, due to logistical and economic constraints, it is not always 

possible to reproduce such conditions. 5,18,44,47 

These arguments are somehow supported when among the various articles that directly 

confront data from different sedation providers, only Vargo et al. presents conclusions regarding 

mortality rates. In fact, the statements made by this author, which defended the similarity between 

mortality rates from both providers quickly generated some bickering in the community, and while 

some expressed their support, others questioned the validity of the facts presented. Alvarez et al. 

was definitely one of his main critics and accused Vargo of not only denying a link between sedation 

and some of the deaths occurred, but also ignoring the fact that some of the complications 

mentioned could have been avoided through the intervention of an anesthesiologist. Subsequently, 

and in response to an editorial contradicting some of his points of view, Alvarez et al. insists, “those 

who advocate for replacement of an anesthesiologist during sedation for digestive endoscopy 

should include all death in the study. In this way, mortality during gastroenterologist directed 
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sedation for gastroscopy would rise to 1/65.455, a level twice that of anesthesiologists direct 

sedation for gastroscopy 1/115.320.”48. Later, reinforce his skepticism by saying that the groups 

analyzed are exposed to different conditions.49 

On the other hand, in virtually all articles that assessed mortality rates associated with 

sedation practices by non-anesthesiologists, the results are comparable or even inferior to those 

verified by anesthesiologists. Agostoni et al. came to this same conclusion. This author, whose 

results are less encouraging when compared to those obtained by Rex et al., reminds that we are 

dealing with the analysis of events occurring at a very low-frequency thus, although the differences 

are apparently unequivocal, their comparison deserves caution.49 Likewise, other authors criticize 

the same publication. Not only because it is a retrospective study but also because at some point it 

was used information based on memories rather than a formal database. In addition, it ends up 

ignoring some parameters, whose evaluation would be relevant, such as desaturation episodes as 

well as hemodynamic changes. 50 

Due to this evidence, some hypothesized that the anesthesiologist intervention is more 

frequently required in highly complex procedures and high-risk patients, which in turn may 

contribute to higher mortality rates. Moreover, over the course of several studies, numerous 

confounding factors have been detected that may also interfere with the results obtained. A perfect 

example of this are the publications that choose to exclude some deaths alleging the absence of a 

direct relationship with sedation itself.42 The fact that some publications did not consider deaths or 

complications developed a few days after the procedure are also pointed out as a possible reason 

that may explain discrepancies between different results presented by different publications.19,42 

So far, the controversy concerning statistical data remains. Nevertheless, there seems to 

be increasing evidence that supports the safety and effectiveness of non-anesthesiologist 

procedural sedation and analgesia, particularly when some requirements are fulfilled.51 At a time 

of great financial constraints, shortage of human resources and work overload of some health 

departments, there is a nonstop attempt to optimize the functioning and viability of the health 

units. In this sense, authorize sedation by non-anesthesiologists in low-risk patients and in a very 

controlled environments, seems to be an alternative for many. 16,19 The anesthesiology societies 

themselves seem to agree with this possibility. Alongside to the American Society of Anesthesiology 

(ASA), which published in 2018 a document with several recommendations to perform sedation in 

different contexts and by different professionals, also in the same year, the European Society of 

Anesthesiology (ESA) launched, together with the European Board of Anesthesiology (EBA), 

guidelines for adult PSA.16,19 The latter entity, which in 2012 revoke the previous support given to 

guidelines for the administration of propofol by non-anesthesiologists in endoscopic procedures, is 

now admitting this possibility.4,10 However, they alerted that this practice is only considered in a 
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controlled environments and under certain circumstances. Therefore, it implies the fulfillment and 

acquisition of certain skills that are characteristically held by anesthesiologists. Among them, it is 

worth mention the management of different levels of sedation and detailed knowledge of the 

pharmacological characteristics of different agents involved, as well as their interactions and 

adverse effects. 10,33 

Each day, we are increasingly moving towards accepting this practice. However, it was not 

always like this. From the moment it was considered the extension of PSA to non-specialists, 

anesthesiologists quickly demonstrated great hesitance to legitimize this practice mainly because 

they consider that somehow jeopardized the principle of non-maleficence (primum non nocere). 10  

It is undeniable that the anesthesiologist is the one who brings together the main skills to 

perform all stages involving the anesthetic procedures, since the patient pre-assessment to the 

moment of discharge.31 They are professionals whose vast experience not only allows them to 

provide customized services and adapted to patient’s needs, but also gives them the ability to 

detect and anticipate different clinical situations that require quick action. 49,52 

On the other hand, due to the fragile conjuncture of most health systems worldwide, it is 

vital to search for alternatives that in some way could balance the needs and the available 

resources, while maintaining the viability of health units. This instability and the constant need to 

adapt may have the potential to change the role of the anesthesiologist, which in turn will be 

increasingly relevant in fragile patients and those undergoing procedures that are more 

complex.49,50,52 Nevertheless, the extension of PSA to other professionals should not be understood 

as a trivialization of anesthetic procedures nor seen as a way to totally replace anesthesiologists. 52 

On the contrary, some problems such as shortage of anesthesiologists persist and require urgent 

assess. 

On top of all this, patient safety must prevail over everything else as well as the promise 

that the whole process of sedation and analgesia will be carried out in accordance with the quality 

standards defined at the time, thus honoring the commitment made in the Helsinki declaration.52  

However, by reading and analyzing the results obtained, it was found that in several 

situations the permission to perform sedation by non-anesthesiologists is often followed by non-

fulfilment of some requirements. Such situation not only calls into question all its purpose, 

legitimacy and safety, but also can cause great discomfort on those who are assigned to administer 

sedation. Some reports even suggest that due to external pressures, some professionals end up 

administering sedation even though the complexity of the procedure or the patient itself demands 

the presence of anesthesia services.53  
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The main flaws are detected in the training given to those who administer sedation, as well 

as the selection of patients who can safely be sedated without the intervention of an 

anesthesiologist.  

 

Non-anesthesiologists training  

The guidelines are unanimous: PSA providers should receive adequate training. 53 Only this 

way can be developed some skills regarding patients monitoring, ability to revert deeper levels of 

sedation, and handling correctly sedative agents over the analysis of their characteristics, 

pharmacokinetic profiles and interactions.3,34,54 Nonetheless, there are concerning statistics which 

proves that this training is not reaching all professionals. As previously reported, around 8.9% of 

Korean endoscopists depended only on self-learning.3 The author goes further and presents similar 

data documented in England. In this publication, besides the fact that many British non-

anesthesiologist providers are unaware of the existence of a protocol for sedation in their hospital, 

approximately 51% admitted that they did not receive appropriate training, even though it is 

categorized by national guidelines as an essential part of the training program.55 

 

Patients selection 

Careful selection of low-risk patients who meet all the criteria to be safely sedated in the 

absence of an anesthesiologist also appears to have some flaws. 20,27 Indeed, in almost all articles 

reporting mortality rates, even those in low-risk populations, a significant number of reported 

deaths occurred in ASA>III patients. 19,20,42 These pieces of evidence not only point out some 

weaknesses regarding selections systems, but also leaves open the possibility that all deaths 

involved could have been avoided if these patients were in the care of an anesthesiologists. Ooi et 

al. confirm the importance of proper functioning of the patient selection process, advocating that 

this is a critical step to avoid any complications related to sedation.20 

 

Levels of comfort and satisfaction 

The article written by Goudra et al. demonstrated that the levels of satisfaction in both 

patients and endoscopists were higher when anesthesiologists administered sedation.17 

Additionally, although some authors consider this parameter as not directly related to satisfaction 

levels, some publications seem to show that the perception/awareness and memories of the 

procedure itself were more frequent when sedation was given by non-anesthesiologists. 14,18 

One of the hypotheses found to justify such conclusions lies in the fact that 

anesthesiologists with their wide experience feel confident using larger doses of anesthetic such as 

propofol and even combining it with other agents. Therefore, they are able to achieve deeper levels 
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of sedation that consequently provide greater comfort and less perception and memories of the 

procedure itself.17,47  

On the other hand, it is also true that endoscopists seem to be more capable to adapt 

sedation according to the needs of the procedure as it progresses.10 This is the argument used by 

some authors to justify the use of lower doses of sedatives and subsequently, less likely to develop 

complications involving airway intervention.17 The conclusions made by de Paulo et al., support this 

argument. Anesthesiologists obtained deeper levels of sedation, however the group sedated by 

endoscopists achieved better scores concerned with patients’ satisfaction regarding the depth of 

sedation.14 

Having said that, it is important to reinforce that communication between intervenients of 

the procedure can have a significant impact on its optimization, especially regarding patient 

satisfaction. In reality, it seems that the sedation provider may actually improve sedation titration 

process if it takes into account the information provided by the interventionist, which in turn, 

reveals a greater insight about the different needs arising from each stage of the procedure. 17 

 

 

These weaknesses listed above demonstrate that there are still many aspects that can be 

improved in order to make PSA by non-anesthesiologists an even safer practice.54 To this purpose, 

we emphasize the importance to create and develop protocols based on evidence, which not only 

establish the skills and qualifications required to be a provider, but also are able to present clear 

and standardized guidelines that allow the procedure to be performed as safely as possible. 27,39 In 

order to elaborate these documents, the contribution of professionals from different areas of 

expertise is vital once it helps to adapt the recommendations to the needs of each service. 27,39 Yet, 

the efforts do not stop here. At a later stage, regular audits should be promoted in order to assess 

participants adherence and compliance to guidelines and recommendations. 14,50,53 

 

Finally, this seems to be an alternative with great potential to relieve the current constraints 

on the health sector. Nonetheless, we do believe that the community should not depend solely on 

this measure, and therefore it is vital to keep searching for new methods that could make medical 

procedures safer and less traumatic for the patient. For instance, not only can be developed pioneer 

technologies which make procedures less stimulating, such as the creation of thinner colonoscopes, 

but also new pharmacological agents like remimazolam, which have a safer profile and therefore 

are easier to handle by non-anesthesiologists. Furthermore, it should be considered the inclusion 

of less conventional therapeutic tools such as music, which reduce patients anxiety and appears to 

decrease the amount of sedation required.56,57  
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KEY LEARNING POINTS 

 In recent years, along with technological development, there has been an exponential 

growth of non-surgical procedures requiring PSA. However, due to the anesthesia 

department overload, in combination with lack of specialists available as well as the 

continuously rising of the financial burden, the extension of some anesthetic procedures to 

non-anesthesiologist has become a current practice in many countries. 

 Most recent evidence seems to support the safety and efficacy of non-anesthesiologist PSA 

in low-risk patients and in highly controlled settings. Despite all that, this practice remains 

controversial mainly because there are still many critics who question the validity of the 

statistical data presented. They not only point out the fact that comparisons are being 

made in groups subjected to different conditions and variables but also do not understand 

why several deaths are recorded and yet, excluded from the calculation of mortality rates. 

 In order to guarantee its safety, the administration of sedation by non-anesthesiologists 

must be regulated by internal recommendations and protocols evidence-based, which not 

only establishes the skills and qualifications required to be a provider but also are able to 

present clear and standardized guidelines that allow the procedure to be performed as 

safely as possible. 

 After the approval of PSA by non-anesthesiologists, regular audits should be promoted in 

order to assess providers compliance with guidelines as well as identify specific aspects that 

can be improved.  

 The extension of sedation to other professionals than anesthesiologists should not be 

understood as a trivialization of anesthetic procedures, nor should be perceived as a 

solution to some problems that require an urgent assessment. 
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CONCLUSION 

 

Mainly due to the different constraints on the health sector in general, sedation by non-

anesthesiologists is already a recurrent practice in many countries. 

The controversy concerning statistical data remains, however, the truth is that there seems 

to be increasing evidence that supports the safety and effectiveness of non-anesthesiologist 

procedural sedation and analgesia, specifically in low-risk patients undergoing simple procedures. 

As such, it would be idyllic to consider the absolute cessation of this current, yet there is 

room for improvement. To do so, we emphasize the importance to develop evidence-based 

protocols adapted to the reality of each department. In that way, it becomes possible to establish 

the skills and qualifications required to be a provider and also to present clear and standardized 

guidelines that allow the procedure to be performed as safely as possible. 

Failing to comply with these requirements could have serious repercussions on the patient 

health, which by itself is a violation of one of the basic principles contemplated in the Helsinki 

Declaration.  

We do believe in the positive impact of the introduction of these measures in the health 

services. However, they can alleviate but does not resolve some concerning problem such as 

shortage of anesthesiologists. 

These professionals whose role is transversal to almost all medical specialties should not 

see their career and their professionalism be questioned nor should they lose the privilege to 

perform some anesthetic acts if for no other reason than patients benefit, safety and well-being. 

 

Limitations 

During the course of the present review, we were able to identify some limitations that can 

have an impact on results interpretation. 

The aim of this review was to compare data regarding events occurring at a low frequency, 

such as morbidity and mortality rates.18,44,47 Therefore, it would be important to collect samples 

with considerable size in order to determine significant and meaningful statistically differences 

from which valid conclusions can be drawn. However, due to ethical, logistical and financial 

constraints, it is not always possible to reproduce such conditions. The inclusion of several studies 

with a small to medium sample dimensions corroborates this hypothesis.18,44,47 With respect to 

statistical analysis, the inclusion of some reports, articles and reviews that make comparisons 

between groups subjected to different variables and conditions may induce interpretation biases.18  
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Additionally, and despite the increasing use of sedation by non-anesthesiologists across all 

medical areas, the overwhelming majority of articles and reviews available are performed in the 

context of gastroenterology, which may cause some constraint in the extrapolation of results to 

other medical-surgical specialties. 
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APPENDIX 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1- Articles selection methodology 
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