NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Medical technology consultation: MT582 AnaConDa-S
for sedation with volatile anaesthetics in intensive
care

Supporting documentation — Committee papers

The enclosed documents were considered by the NICE medical technologies
advisory committee (MTAC) when making their draft recommendations:

1. EAC assessment report — an independent report produced by an
external assessment centre who have reviewed and critiqued the
available evidence.

2. EAC assessment report addendum — an addendum to the EAC
assessment report produced by an external assessment centre who have
reviewed and critiqued the available evidence.

3. Assessment report overview — an overview produced by the NICE
technical lead which highlights the key issues and uncertainties in the
company’s submission and assessment report.

4. Scope of evaluation — the framework for assessing the technology,
taking into account how it works, its comparator(s), the relevant patient
population(s), and its effect on clinical and system outcomes. The scope
is based on the sponsor's case for adoption.

5. Adoption scoping report — produced by the adoption team at NICE to
provide a summary of levers and barriers to adoption of the technology
within the NHS in England.

6. Sponsor submission of evidence — the evidence submitted to NICE by
the notifying company.

7. Expert questionnaires — expert commentary gathered by the NICE team
on the technology.

8. EAC correspondence log — a log of all correspondence between the
external assessment centre (EAC) and the company and/or experts
during the course of the development of the assessment report.

NICE medical technology consultation supporting docs: MT582 AnaConDa-S

© NICE 2021. The content in this publication is owned by multiple parties and may not be re-used
without the permission of the relevant copyright owner. All rights reserved. Subject to Notice of rights.



https://www.nice.org.uk/terms-and-conditions
https://www.nice.org.uk/about/what-we-do/into-practice/adoption-team

9. Company fact check comments — the manufacturer’s response
following a factual accuracy check of the assessment report.

ﬂ Please use the above links and bookmarks included in this PDF file to
navigate to each of the above documents.

NICE medical technology consultation supporting docs: MT582 AnaConDa-S

© NICE 2021. The content in this publication is owned by multiple parties and may not be re-used
without the permission of the relevant copyright owner. All rights reserved. Subject to Notice of rights.



https://www.nice.org.uk/terms-and-conditions

NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Medical technologies guidance

MT582 AnaConDa-S for sedation with volatile anaesthetics
in intensive care

External Assessment Centre report

Produced by: Cedar

Authors: Dr Michal Pruski (Healthcare Researcher)
Dr Susan O’Connell (Senior Healthcare Researcher)
Dr Laura Knight (Senior Healthcare Researcher)
Dr Helen Morgan (Senior Systematic Reviewer)
Sarah Kotecha (Research Associate)
Dr Judith White (Senior Healthcare Researcher)
Kathleen Withers (Principal Researcher)
Andrew Cleves (Senior Researcher)

Dr Rhys Morris (Cedar Director)

Correspondence to: Cedar, Cardiff Medicentre, Heath Park, Cardiff, CF14 4UJ

Date completed: (24/06/2021)

Contains confidential information: yes

Number of attached appendices: 5

External Assessment Centre report: AnaConDa-S for sedation with volatile anaesthetics in intensive
care
Date: June 2021 1 of 230



Purpose of the assessment report

The purpose of this External Assessment Centre (EAC) report is to review and
critically evaluate the company’s clinical and economic evidence presented in the
submission to support their case for adoption in the NHS. The report may also
include additional analysis of the submitted evidence or new clinical and/or economic
evidence. NICE has commissioned this work and provided the template for the
report. The report forms part of the papers considered by the Medical Technologies
Advisory Committee when it is making decisions about the guidance.
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Glossary

Term Definition

Anxiolysis Relieving anxiety.

Dead Space In the context of ventilation equipment, the volume of equipment that
contributes to the rebreathing of air (i.e. that is located between the
patient and the expiratory limb of the ventilator).

latrogenic Negative effects, such as iliness, caused by medical examination or

treatment.

Inhaled Sedation

See ‘Volatile Sedation’ below.

Minimum Alveolar
Concentration

Is a unit measures of volatile sedatives, defined as the end-
expiratory concentration needed to prevent a motor response in 50%
of patients to a standard surgical stimulus.

Pao2/FIO2 ratio

A measure of how well the patient’s arterial blood is oxygenated
compared to the concentration of oxygen a patient is receiving.

Tidal Volume

The volume of air moved between an inhalation and an exhalation.

Volatile Sedation

Sedation via inhaled compounds, often described as inhaled
sedation.

Abbreviations

Term Definition

ANOVA Analysis of Variance

ARDS Acute Respiratory Distress Syndrome
BIS Bispectral Index

BMI Body Mass Index

BNF British National Formulary

CABG Cardiac Artery Bypass Graft

CAM-ICU Confusion Assessment Method for The Intensive Care Unit
Cl Confidence Interval

CK Creatinine Kinase

CKMB Creatinine Kinase Myocardial Band
COPD Chronic Obstructive Pulmonary Disease
CO2 Carbon Dioxide

CPB Cardiopulmonary Bypass

CPR Cardiopulmonary Resuscitation

cTnl Cardiac Troponin |

cTnT Cardiac Troponin T

DHSC Department of Health and Social Care
EAC External Assessment Centre

ECMO Extracorporeal Membrane Oxygenation
FETt% Fractional End-Tidal Concentration
GCS Glasgow Coma Scale

HME Heat and Moisture Exchanger

ICU Intensive Care Unit

IQR Interquartile Range

v Intravenous

LOS Length Of Stay
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Term Definition

MAC Minimum Alveolar Concentration

MAP Mean Arterial Pressure

MAUDE Manufacturer and User Facility Device Experience

MHRA Medicines & Healthcare products Regulatory Agency

MTEP Medical Technologies Evaluation Programme

NHS National Health Service

NICE National Institute for Health and Care Excellence

NICE CG NICE Clinical Guideline

NICE MTG NICE Medical Technology Guidance

NICE QS NICE Quality Standard

02 Oxygen

PaO:2 Partial Arterial Pressure of Oxygen

pCO:2 Partial Pressure of Carbon Dioxide

PPM Parts Per Million

PRISMA Preferred Reporting ltems for Systematic Reviews and Meta-
Analyses

PSSRU Personal Social Services Research Unit

PTSD Post-Traumatic Stress disorder

QUORUM Quality of Reporting of Meta-Analyses

RASS Richmond Agitation-Sedation Scale

RCT Randomised Controlled Trial

ROSC Return Of Spontaneous Circulation

SCCU Surgical Coronary Care Unit

SD Standard Deviation

TT™M Targeted Temperature Management

TV Tidal Volume

VAS Visual Analogue Scale

VS Versus
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Executive summary

AnaConDa-S (and the predecessor model, AnaConDa) is a device attached to the
breathing circuit connecting a patient to a mechanical ventilator, allowing for the
delivery of volatile sedation with isoflurane or sevoflurane. This assessment report
compares the use of AnaConDa-S delivered sedation to other methods of delivery of
volatile sedation to patients managed on the intensive care unit (ICU) and to
standard of care intravascular (IV) sedation. The EAC identified 12 randomised
control trials and 9 non-randomised, comparative studies comparing AnaConDa
delivered sedation to IV sedation (standard of care). No evidence comparing
AnaConDa to other methods of delivery of volatile sedation on ICUs was identified.
This allows the EAC to comment on the potential benefits of AnaConDa-S delivered
sedation to IV sedation only. Clinical evidence indicates that AnaConDa delivered
volatile sedation is associated with faster wake-up and extubation times although it
should be noted that the clinical benefits cannot be attributed specifically to the

action of the device itself.

Inhaled sedation with isoflurane or sevoflurane, delivered using the AnaConDa-S
device is cost saving compared with IV sedation with propofol. The cost savings with
sevoflurane were less than with isoflurane, however clinical expert input suggests
that isoflurane is more relevant to NHS practice. The key driver for the cost savings
is the duration of ICU stay, including the duration of mechanical ventilation. While
there is some uncertainty about the robustness of key inputs including ICU stay
duration and duration of mechanical ventilation, EAC sensitivity analysis indicated
that as long as AnaConDa-S inhaled sedation (isoflurane) results in a 0.2-day

shorter ICU stay compared with propofol, it will be cost saving.

Compared with IV sedation, volatile sedation delivered using the AnaConDa device
results in faster wake-up and extubation times and using the AnaConDa device to

deliver inhaled sedation is cost-saving if duration of ICU stay is shorter.

The EAC conclusion is that the AnaConDa device offers clinicians a tool for the
delivery of an alternative sedation strategy to help them manage complex patients

receiving critical care.
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Decision problem

The company submission agreed with the scope issued by NICE on the target

population. The company also commented on the other aspects of the decision

problem, which are outlined in Table 1. Briefly, the company proposed to treat

AnaConDa-S and AnaConDa as the same intervention, highlighted which evidence

is limited and that staff time would only be considered in the economic analysis while

amount of sedative used and staff exposure would only be considered in the

environmental impact assessment. They noted that in the economic analysis they

would only consider a comparison with standard intravenous (1V) sedation. The EAC

noted that even though the company did not have any comments on the relevant

subgroups, their search strategy excluded evidence from those under the age of 18

years. The company stated that current regulation does not cover paediatric sedation

with volatile agents in the intensive care setting, yet clinical experts noted that the

regulation does not cover the use of volatile sedatives for adult patients in this setting

either (see correspondence log). These volatile agents are though indicated for the

induction and maintenance of anaesthesia and are already used off-label in the

intensive care setting (see correspondence log). Sedana Medical has made

submissions to the MHRA and the European Medicines Agency for approval of

isoflurane sedation via AnaConDa for adult patients.

Table 1: Summary of company comments on the decision problem

Decision problem

Scope

Proposed variation in
company submission

EAC comment

Population People who are invasively None. The EAC notes that the
ventilated in intensive care using company restricted its
a mechanical ventilator but not a search strategy to only
high frequency ventilator. the adult population. The
EAC has included the
paediatric population in
its search strategy.
Intervention AnaConDa-S Company notes that these are | The EAC accepts the

AnaConDa (previous version)

the same intervention. They
reference Marcos-Vidal et al.
(2020) and Bomberg et al.
(2018) stating that sedation
efficiency is comparable
between the two devices, but
that the use of AnaConDa-S
results in lower carbon dioxide
rebreathing.

company’s claim that the
two device versions can
be treated as the same
intervention. See section
2 (Overview of
Technology) for further
detail regarding the
differences between both
device versions.
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Comparator(s)

IV sedatives
Standard vaporiser

The company notes that direct
evidence is available for
inhaled sedation via
AnaConDa compared to IV
sedatives, but that the
AnaConDa device is not
compared with other means of
delivering inhaled sedation.

The EAC notes that in
their submission, the
company has included
evidence from other
technologies that deliver
volatile sedatives.

Outcomes

oo

p.
g.

wake-up time after sedation
cognitive recovery
sedation efficacy (time to
extubating, proportion of
time within desired
sedation level and titration
ability using the Richmond
Agitation-Sedation Scale)
markers of cardiac injury,
liver, gut, kidneys and brain
for short-term operative
sedation

sedation effectiveness in
patients with life-threatening
bronchospasm and asthma

oxygenation and
inflammatory markers in
patients with ARDS

psychological outcomes
(e.g. memories of
hallucination, and long-term
psychological morbidity,
PTSD)

effectiveness of ventilation
on people with
bronchoconstriction

reduction of additional
bronchodilators

duration of mechanical
ventilation/ increased
ventilator-free days

length of stay in the
intensive care unit (ICU)

hospital length of stay/
hospital-free days.

amount of volatile
anaesthetic agent used

staff exposure to volatile
anaesthetic agents

staff time in the ICU
amount of opioid drug used

device-related adverse
events

The company noted that:

Much evidence is available for
a,b,c,j,k pandq.

Evidence is limited for d, e, f,
g, h, landl.

They only considered o in the
economic submission.

Points m and n are only
considered in the
environmental impact and
sustainability considerations.

The EAC note that the
outcomes considered in
the economic model
include duration of
mechanical ventilation
and duration of ICU stay
as well as staff time in
the ICU as stated by the
company.

Cost analysis

Costs will be considered from an
NHS and personal social services
perspective.

The company notes that
inhaled sedation via
AnaConDa device will be
compared with standard-of-

Costs in the model
compare inhaled
sedation (isoflurane) with
IV sedation (propofol) as
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The time horizon for the cost
analysis will be long enough to
reflect differences in costs and
consequences between the
technologies being compared.
Sensitivity analysis will be
undertaken to address
uncertainties in the model
parameters, which will include
scenarios in which different
numbers and combinations of
devices are needed.

care |V sedation only.
Additionally, while different
cost scenarios of uptake of the
AnaConDa device will be
included, analysis of different
combinations of devices will
not be included.

the base-case. Clinical
expert input suggest this
choice of drugs is likely
most reflective of UK
practice.

The economic model
compares costs of
inhaled sedation
delivered using the
AnaConDa device only
with IV sedation
(standard of care). No
other devices have been
included and the EAC
consider this to be
appropriate as there is
no evidence comparing
inhaled sedation using
AnaConDa to other
devices.

Subgroups

People with acute asthma that
need to be mechanically
ventilated.

People with acute respiratory
distress syndrome that need to
be mechanically ventilated
Children that need to be
mechanically ventilated

Patients who need to have
regular neurological wake up
tests performed

People who are intolerant to IV
sedation (e.g. people who misuse
alcohol, people who misuse
drugs, people on overdose,
people with COVID-19)

People with hepatic and renal
failure

People with super-refractory
status epilepticus

People under prolonged sedation
who need an |V sedation break
(due to being at risk of developing
tolerance, tachyphylaxis and/or
propofol infusion syndrome)

None

The EAC notes that
despite children being
highlighted as a relevant
subgroup the company’s
search strategy excluded
evidence pertaining to
this subgroup. The EAC
has included evidence
concerning children in its
own search strategy.
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2 Overview of the technology

The Anaesthetic Conserving Device-S (AnaConDa-S; Sedana Medical) is a
volatile sedative delivery system to give isoflurane or sevoflurane to people
who are invasively ventilated, usually in an intensive care setting.
AnaConDa-S can be used with almost any kind of ventilator, except high-
frequency ventilators. The AnaConDa device was originally launched in the
UK in 2005 but was replaced in 2017 with the AnaConDa-S. The original is
still available on request. The AnaConDa-S has a lower dead space of 50ml
compared with 100ml in the original device. It can work with tidal volumes as
low as 90ml and the lower dead space allows it to be used on smaller adults
or children who have smaller minute or tidal ventilation. Otherwise the
company has confirmed the mechanism of action is the same in both devices.
As such, the two device models are assumed to be equivalent to each other

for the purposes of this report (see section 5.3 for details).

AnaConDa-S is a single-use device which can be inserted into either the
breathing circuit of a ventilator between the endotracheal tube and Y-piece
(standard placement), replacing the heat and moisture exchanger (HME) or in
the inspiratory port of the ventilator (alternative placement). Liquid sedative
(isoflurane or sevoflurane), is injected through the sedative agent line, into a
porous rod in the AnaConDa-S device where the sedative is vaporised. The
vaporised sedative is then inhaled by the patient. With continued breathing,
the majority of sedative agent that has not been absorbed by the lungs is
exhaled and absorbed by an active carbon filter in the device. On further
inhalation, the sedative is desorbed from the filter and transported back to the
lungs, reducing the amount of sedative agent wasted. The AnaConDa-S
device also contains a bacterial and viral filter and a gas analyser port. This
port is used to measure the exhalated sedative concentration in minimal
alveolar concentration (MAC value) or end-tidal concentration (FET%). Gas
monitors, which can measure concentrations of carbon dioxide and sedative
gases, must be used to continually monitor sedation, and will need to be

purchased separately if not already available. AnaConDa-S is also
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recommended to be used with a gas scavenging system connected to both
the ventilator and the multi-gas analyser unit. This can be either via a passive
system like the manufacturer’s FlurAbsorb and FlurAbsorb-S products, or via

an active scavenging system.

The AnaConDa-S device needs to be changed every 24 hours or more
frequently if required. Additionally, if the FlurAbsorb or FlurAbsorb-S system is
used for scavenging, then this needs to be replaced as well. FlurAbsorb-S
needs to be replaced after 24h or when 3 syringes (150ml) have been used,
while FlurAbsorb has a capacity of 10 syringes (500ml) and does not require
changing every 24h; only one scavenging product can be used at a time. The
scavenging system used might require more frequent changes if the

AnaConDa-S is used in the alternative placement together with a wet circuit.

It should be noted that when positioned in the alternative placement, the
device cannot function as an HME or reflect the sedative agent back to the
patient resulting in the need for higher rates of sedative and higher
concentrations being expelled from the ventilator. Furthermore, the sampling
port cannot be used for monitoring drug concentration levels. Other means of
humidifying the circuit or monitoring drug concentration levels need to be
employed in this situation. The company, however, has suggested that
AnaConDa-S is very rarely used in the alternative placement (see
correspondence log). They also noted that since it is used in this placement to
minimize dead space, it is usually used for patients with low tidal volumes
(such as smaller patients or those undergoing extracorporeal membrane
oxygenation) who require lower infusion rates of the sedative; this means that
in practice similar sedative infusion rates are likely to be used when the
device is placed in both positions. As such, the amount of the sedative agent
expelled from the ventilator would not be notably larger than when used in the
standard position, and the use of a scavenging system will protect staff from

exposure to the sedative agent.

The intended place in therapy for AnaConDa-S would be as an alternative to

IV sedation. It is expected to provide more flexible clinical management due to

External Assessment Centre report: AnaConDa-S for sedation with volatile anaesthetics in
intensive care
Date: June 2021 11 of 230



faster patient wake-up and cognitive recovery, which enables reduced time to

extubation, less time on a ventilator and faster discharge from ICU/hospital.

The manufacturer has provided CE marking documentation for the device and
associated accessories (not specified), both of which are classed as Class lla
medical devices. The current certification (CE 667826) was first issued on
09/02/2017, though it is noted that a previous certification also existed for the
device (CE 94203). The expiry date for the certification is 26/05/2024, but
from 2023 products used in the UK will require a UK conformity assessment
(UKCA). The manufacturer stated that they will have a designated
Responsible Person in the UK from September 2021 to comply with the new

rules and will apply for the UKCA nearer the 2023 deadline.

3 Clinical context

Sedatives are frequently (>85% of patients) administered to critically ill
patients to relieve anxiety, reduce the stress of being mechanically ventilated,
and prevent agitation-related harm (Weinert et al., 2007; Jerath et al., 2017;
Devlin et al., 2018). Sedation therefore can imply anything from anxiolysis to
the induction of a state of unresponsiveness (Grounds, 2014). Sedation is not
a substitute for analgesia and should not be prolonged beyond clinical need to

avoid iatrogenic harm.

Sedation in mechanically ventilated ICU patients is generally achieved by the
IV infusion of propofol, midazolam or dexmedetomidine, in combination with
opioids (Grounds, 2014; Devlin, 2018). Sedation is used to achieve a defined
Richmond Agitation & Sedation Scale (RASS) score (with lower values
implying deeper sedation) for each patient. In general, lighter sedation is
preferred if possible (Devlin, 2018; Arora 2018), but this is not appropriate for
all patients and can be difficult to achieve (see correspondence log). Optimal
sedation creates tolerance for the endotracheal tube, allows for spontaneous
breathing and minimizes iatrogenic harm. Patients for whom deeper sedation
might be required include respiratory failure patients requiring
pharmacological paralysis to facilitate optimal mechanical ventilation (see
correspondence log). Light sedation is variously defined, but most texts agree
External Assessment Centre report: AnaConDa-S for sedation with volatile anaesthetics in
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that a score below -2 implies deep sedation (Grounds, 2014; Devlin, 2018).
The general framework for providing analgesia in the UK ICU setting is
presented Figure 1 below and is taken from a 2014 guideline of the Intensive

Care Society.

Figure 1: General analgo-sedation framework (with a non-exclusive list of

drugs) from Grounds, 2014.

~ Non-Pharmacological
Intervention

Pain
Sedation

Delirium

The UK’s Intensive Care Society has in 2014 published guidance on the use

of analgesia and sedation in critical care (Grounds, 2014). This guidance
highlights that propofol has gained popularity as a sedative agent, and clinical
experts have confirmed that it is the sedative of choice in UK adult ICUs (see
correspondence log). The experts further highlighted that the use of propofol
as a sedative is also recommended in the USA Society of Critical Care
Medicine guideline on Prevention and Management of Pain,
Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult
Patients in the ICU (Devlin 2018). Importantly, propofol is used alongside an
opiate analgesic, usually alfentanil or fentanyl (see correspondence log). A
paediatric intensivist noted (see correspondence log) that in paediatric ICU

patients midazolam is the main sedative that is used together with morphine
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or alfentanil. The paediatric expert also noted that in children the comfort

score is used for assessing sedation depth rather than RASS.

Grounds (2014) highlights that AnaConDa together with scavenging systems
can make the administration of volatile anaesthetics safer for ICU staff.

Grounds (2014) also states that isoflurane is a potent bronchodilator of value
in treating those with bronchospasms, referencing Johnston (1990). The joint

2019 Scottish Intercollegiate Guidelines Network and British Thoracic Society

British guideline on the management of asthma (SIGN158) highlights that

there is some limited evidence supporting the use of sevoflurane in the
management of children with life-threatening asthma (referencing Schutte
2013), while stating intubation and invasive ventilation is standard practice in
life-threatening asthma episodes. Grounds (2014), nevertheless, notes that
fluoride accumulation and dependency with ventilation are potential problems
with the use of volatile agents. The clinical experts (see correspondence log)
did not believe any of these issues to be of major importance, agreeing
unequivocally that the only absolute counterindication for the use of volatile

sedation in the ICU would be a history of malignant hyperthermia.

Clinical experts (see correspondence log) have noted that, with the exception
of one expert who uses sevoflurane, they all use isoflurane for sedation with
AnaConDa-S. They also stated that in adult patients the volatile sedative
would be used alongside the opiate, while in paediatric patients the volatile
sedative would usually be used without an additional opiate. Figure 2
summarises sedation practice in the UK based on the available guidance and
expert opinion. It is important to highlight that this represents the usual
practice, as understood by the EAC based on the available guidance and
expert opinion, and not a strict clinical pathway. The ICU patient population is
highly heterogeneous with respect to both demographics and clinical need,
often with complex medical needs involving several organ systems. As such,
ICU clinicians often need to adjust their practice to match the requirements of
these complex patients, making it impossible to prescribe strict pathways that

would accommodate for this diverse patient population.
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Figure 2: Diagram representing standard UK sedation practice.

UK Sedation Practice

r Adult ﬂ r Paediatric ﬂ
v Volatile \Y Volatile
Propofol Isoflurane Midazolam Isoflurane
+ + +
Alfentanil Alfentanil Morphine
or or or Fentanyl
Fentanyl Fentanyl

The company states that AnaConDa-S would be most beneficial in patients
requiring deeper sedation for over 12 hours, but does not restrict its use to
this patient group. They noted that volatile sedation delivery via the
AnaConDa-S system would benefit patients with abnormal hepatic and renal
function; those who would benefit from liver or kidney independent sedative
elimination; and those with a contraindication to the use of opioids.
Furthermore, the manufacturer highlights that AnaConDa-S delivered

sedation might be beneficial to the following patient groups:

¢ those suffering from bronchospasms, due to the bronchodilatory

effects of the volatile agent used
e those difficult to sedate due to alcohol or drug misuse
e patients requiring deep but rapidly reversible sedation
e those requiring sedation but also frequent neurological assessments
e those at risk of iatrogenic harm from IV sedatives

The EAC believes that the company’s description of the clinical context is
appropriate and relevant to the decision problem under consideration. It is
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though important to remember, as the clinical experts have noted (see
correspondence log), that the clinical benefit of the intervention will be due to
the volatile sedative delivered via the AnaConDa-S and not due to the device

itself.

Special considerations, including issues related to equality

MIB229 on AnaConDa-S notes that volatile anaesthetics might have potential
teratogenic effects and can affect foetal development. As such, the use of
AnaConDa-S might be contra-indicated in pregnant women. The EAC clarified
this point with the clinical experts (see correspondence log), who indicated
that volatile agents have been used in the past in pregnant women and that
any danger to the developing foetus would be weighed against the medical
risk to the woman. As such, there is no absolute counterindication of the used

of AnaConDa-S in pregnant women.

MIB229 also notes that volatile anaesthesia might be of particular benefit to
children and that pregnancy and age are protected characteristics under the
2010 Equalities Act.

In light of NICE guideline CG52, it was discussed with clinical experts (see
correspondence log) whether AnaConDa-S could be used in those suffering
from opioid addiction, in whom total withdrawal of opioids might not be
desirable. CG52 covers the issue of opioid detoxification in those over 16
years old. Briefly, the guideline discourages the use of ultra-rapid, rapid and
accelerated detoxification which utilise opioid antagonists, highlighting
potential issues with adverse events and withdrawal symptoms. The EAC
wanted to clarify whether using volatile sedation would result in problems
relating to withdrawal syndromes in this patient group due to potentially
different use of opioid medication with volatile sedation. The experts stated
that they do not see any reason why the use of AnaConDa-S would be
contraindicated in these patients. Later on, the experts also highlighted that

opioids are used alongside volatile sedation in the adult population.
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4 Clinical evidence selection

4.1 Evidence search strategy and study selection
The company conducted a broad search encompassing efficacy, safety, and

tolerability evidence for inhalational versus intravenous sedatives among
mechanically ventilated adult patients in ICU. The search was not restricted

by sedative drug or by type of device used to support inhalational sedatives.

The search was conducted across three databases, identifying a total of 3406
references after deduplication. Although the search strategies were
comprehensive using a combination of free text terms and indexed terms, it
was not focused on the key concepts of the scope as indicated in the
company’s inclusion and exclusion criteria. This was further evidenced in the
search strategies which failed to include the term ‘anaconda’ but did include
specific terms for different types of sedatives. As the key scope concepts had
not been adequately captured and combined in the search strategies, the
EAC were not confident that all relevant literature had been identified and
therefore conducted their own systematic searches. Details of the company
and EAC searches are provided in appendix A. The EAC literature searches
identified 463 references, these were independently screened by title and
abstract in accordance with the scope by two researchers. Of these, 50 were
selected for further screening and full texts were retrieved and reviewed again
by two researchers, and disagreements on inclusion were discussed until a
consensus was reached. All studies included by the company were also
checked for eligibility against the scope before final selection for inclusion was
concluded. Study selection flow diagrams, outlining the number of studies

excluded at each stage for both the company and EAC, are available in

appendix A.

The inclusions and exclusion criteria applied by the company are summarised
in table 2. Broadly, the company included all randomised controlled trials
(RCTs) that compared volatile sedation to IV sedation in the adult population.
The EAC noted that the NICE scope also included the use of the device in the
paediatric population and that only studies where the intervention has been
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delivered via AnaConDa-S are of relevance to the decision problem. The EAC
also considered cohort studies and comparative case series as providing
relevant information and restricted inclusion to only those studies available in

English.

Table 2 Company study selection criteria

Inclusion Criteria

Participants Mechanically ventilated adult patients (>18 years) requiring sedation

e Isoflurane

Interventions e Sevoflurane
e Desflurane
Placebo
* . . . ¢ Midazolam
e Any included intervention Lorazenam
[ ]
Comparators e Propofol P

e Dexmedetomidine *  Haloperidol

e Clonidine *  Morphine
Study Design RCTs irrespective of blinding status
Language No restriction on language
Publication

timeframe Database inception to present

Exclusion Criteria

e  Animal/In-vitro

Participants
P e Disease not of interest (not specified)

Interventions None listed

Comparators None listed

Study Design None listed

Language None listed

I?ubllcatlon None listed

timeframe

4.2 Included and excluded studies

The company submission included 25 studies from 26 publications (Rohm
2008 and Rohm 2009 reported on the same study), including one unpublished

study. The EAC largely agreed with the inclusions in the company
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submission, including a total of 16 studies (17 publications) from the ones
included by the company. The EAC excluded 9 of the studies included by the
company, eight because the volatile sedation was not delivered through
AnaConDa-S (Bellgardt 2019, Daume 2021, Gomez 1995, Guinot 2020, Kong
1989, Meiser 2003, Millane 1992, Spencer 1992) and one because it focused
on the use of bispectral index monitoring (BIS) rather than comparing the

effectiveness of different sedation strategies (Sackey 2007).

The company submission also referred to four meta-analysis (Landoni 2016,
Jerath 2017, Kim 2017, Spence 2017), of which only Kim (2017) included
solely studies where volatile sedation was delivered via AnaConDa. Since all
of the individual studies included in these meta-analysis that utilised
AnaConDa are already included in the EAC’s analysis (except Sackey 2008,
which is a follow-up of a subset of patients from Sackey 2004; neither was it
included in the company’s submission), the meta-analysis results were not
extracted as this would result in some study results being considered more
than once by the EAC. More detail on the meta-analysis carried out by Kim

(2017) is given in section 7.

The EAC identified six additional publications describing studies relevant to
the scope of this assessment. The EAC included two studies referenced in
NICE MIB229 that compared the classical AnaConDa with the AnaConDa-S
(Bomberg 2018, Marcos-Vidal 2020). Information on the comparability of the
two devices was necessary to assess the company’s statement they could be
regarded as the same intervention. One publication (Hellstrom 2011) reported
additional outcomes of a study already included in the company’s submission
(Hellstrom 2012). The remaining three additional studies included by the EAC
all compared AnaConDa-S delivered volatile sedation to IV sedation and
reported relevant outcomes (Foudraine 2021, Jung 2020, Meiser 2018). This
brought the total of reported studies to 21 (23 publications). A comparison of
the studies included by both the EAC and the company is presented in table
3.
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A list of conference abstracts identified as relevant by the EAC and their

summaries can be found in appendix C. The EAC excluded one abstract

listed by the company (El 2016) as it did not state whether the study utilised
the AnaConDa.

Table 3: Company and EAC study selection comparison

Included in
Company

Submission

Included in EAC Comment
EAC
Assessment

Report

Bellgardt 2016 v v No change
Bellgardt 2019 v X Volatile sedation was not delivered via AnaConDa
Bomberg 2018 Study referenced in NICE MIB229. Data extracted to
assess comparability between the classical
X v AnaConDa and AnaConDa-S, but data not used to
assess the technologies effectiveness against the
comparator.
Daume 2021 X Volatile sedation was not delivered via AnaConDa
Foudraine 2021 X v Study compares volatile sedation delivered via
AnaConDa to IV sedation and has relevant outcomes.
Gomez 1995 v X Volatile sedation was not delivered via AnaConDa;
study in Spanish.
Guerrero Orriach v v
2013 No change.
Guinot 2020 v X Volatile sedation was not delivered via AnaConDa
Hanafy 2005 v v No change.
Hellstrom 2011 X v Study has relevant outcomes additional to those of
Hellstrom 2012.
Hellstrom 2012 v v No change.
Jabaudon 2017 v v No change.
Jerath 2015 v v No change.
Jerath 2017 Meta-analysis excluded as it includes some studies
v X using non-AnaConDa delivered volatile sedation.
Relevant studies already included.
Jung 2020 X v Study compares volatile sedation delivered via
AnaConDa to IV sedation and has relevant outcomes.
Kim 2017 v v No change; meta-analysis.
Kong 1989 v X Volatile sedation was not delivered via AnaConDa
Krannich 2017 v v No change.
Landoni 2016 Meta-