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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The characteristics of ventilation-modes of current automatic lung ventilators are often not well
understood. The current terminology used for their description is based on that introduced in the early
days of mechanical ventilation, but with the advances in ventilators, and ventilation-modes that have
evolved over recent years, the language used has been continuously adapted. In the absence of any
effective international coordinating action, this has inevitably led to increasing inconsistencies in the
way in which well-established terms and their derivatives are used.

To further compound the difficulties in understanding these complexities, some ventilator manufacturers
haverereated—rew—proprietary—terms—to—deseribe—these—alternative—ways—ofventiatingHatients, and
othef's have used existing terms with different meanings in different situations. This has/l¢d to patient
safetly hazards, an example being that lung ventilator clinical orders (settings) for one maodel|of ventilator

can be quite different from those required to get the same result from a different yentilator

Recognizing these difficulties, ISO Technical Committee ISO/TC 121 requested itS Subcompmittee, SC 4,
to campletely review the terminology and semantics for patient ventilation'with a view to|compiling a
stan@lardized vocabulary thatis applicable to current and, as far as possiblg, future practice. The primary
objeg¢tive was to use as much existing terminology as possible, while cldrifying its meaning pnd limiting
its potential for misuse by defining it more precisely. New terms weré.only introduced where there was
no alternative, either in order to name new concepts or where the misuse of existing vodabulary has
become so widespread that the term has become meaningless. 6r)junacceptably ambiguous.{Importance
was placed on a vocabulary that would communicate a clear mental model of how the sele¢ted settings
would determine the interaction between the patient and the ventilator.

In or{der to achieve a vocabulary that is coherent, consistent and applicable to a range of fields such as
patignt care, research, data collection and incident reporting, this document has been developed with the
participation, cooperation and assistance of members of other standards development orjganizations,
and ¢f major international ventilator manufacturers. The applications include lung ventilators, medical
datalsystems facilitating clinical care and research, interoperability, incident reporting angl equipment
mairjtenance.

The |early work by the subcommittee in establishing how a standardized vocabulary should be
strugtured increasingly led to the conclusion that it would be necessary to revert to firgt principles.
It was recognized that much of\the current terminology has its origins in the early use ¢of automatic
ventilation, when the emphasis was inevitably on how best to save the lives of patients who could not
breathe for themselves and)consequently, only made basic provisions for the patient's own respiratory
activjty. Since that time ventilators have become increasingly interactive with the patient, spich that it is
now necessary to consider their use from a ventilator-patient system perspective because if| is no longer
possible, with anycertainty, to predict ahead of time how that interaction will take place.

The terminology in this document is defined and used in a way that makes it capable off facilitating,
unambiguotsly, both the setting of a ventilator and how to describe and record the resultant ventilator-
patidnt itéractions, continuously and at defined points within the course of ventilation. This includes
the riesult of the complex interactions that occur when additional breaths are taken during an assured-
inflation cycle, as can occur, for example, during APRV (airway pressure release ventilation).

This document seeks both to provide a consensus view and the basis for a coherent language for
describing ventilator function. Now that the fundamental concepts of artificial ventilation practice
within the scope of this document have matured, it has been possible to review the boundaries between
the various concepts of established ventilation-modes and the methods of artificially inflating a patient's
lungs and to formulate definitions that clarify the common elements and the distinctions. In particular,
the scopes of several concepts that were appropriate to earlier technology and practice have become
inadequate to encompass new developments and it was found necessary to subdivide them. Some of
their designating terms have, therefore, had to be deprecated, replaced or constrained using more
restrictive definitions, resulting in an inevitable reintroduction of some little-used legacy terms and
the need to create a few new terms.

© IS0 2019 - All rights reserved v
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objective is to encourage a more disciplined use of ventilator vocabulary so that operators

trained in the application of this document will be able to move easily from one ventilator to another

and operate
that change

each one, with confidence, after a minimum amount of training. Although it is recognized
will not be immediate, it is expected that this discipline will feed through into scientific

publications, textbooks and training so that, over time, a standardized basic language of artificial
ventilation will become internationally established.

Examples of the application of this document are illustrated in the figures of Annexes C and F but these

are not inte

nded to indicate a requirement, nor to impose any restriction on the design of artificial

ventilation devices.

Included withman

explanation
only a requi
associated V

Some of the

5 of the semantics of the term along with their classification schemes. This format/is
rement of ISO 704 but, unlike with such information in an annex, ensures that(tyren
vith the term when viewed on the free-to-access ISO Online Browsing Platformny.

terms in this document are principally intended for technical documents, [informatic$ and

related applications, and might have little applicability to ventilator labelling and instructions for yse.

In this docu

Definitions:

ment, the following print types are used:

roman type.

Material ap:lrearing outside of tables, such as notes, examples and references: smaller type.

Terms defi
initialisms (

In this doc
combinatioj

ed in Clause 3 of this document or as noted, apart from those in the form of acronyms or
r when used in headings or tables: italic type.

iment, the conjunctive “or” is used as an “inclusive or” so a statement is true if
of the conditions is true.

any

The verbal forms used in this document conform té_the usage described in ISO/IEC Directives, Part 2,

Annex H. Fo

documsd

“should
for com

“may” if

An asterisk
that there ig

Colour codi
distinguish

I the purposes of this document, therduxiliary verb

“shall” means that compliance with a réquirement or a test is mandatory for compliance with this

nt,

 means that compliance-with a requirement or a test is recommended but is not mandatory
pliance with this document, and

used to describea permissible way to achieve compliance with a requirement or test,

(*) as the first.character of a title or at the beginning of a paragraph or table title indifates
guidance drrationale related to that item in Annex A.

help
each
each

hg is.employed in most of the figures in Annexes B, C and F of this document to
between some of the specific characteristics being illustrated. The coding used for

figure, or sq

t*of figures, is provided either in its own specific key or in the introductory text of

annex, as applicable.

NOTE

The following figures and tables have been reproduced from Reference [34] with permission:

Figures: B.1, C.1 to C.35 and F.1 to E.7;

Tables: D.1 to D.3, E.1 and E.2.

Vi

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=7e968cdd3c406b575bb6d6c82a9ab632

INTERNATIONAL STANDARD

ISO 19223:2019(E)

Lung ventilators and related equipment — Vocabulary and
semantics

1

* Scope

This document establishes a vocabulary of terms and semantics for all fields of respiratory care
Vol . . . - r—— . L

and |transport ventilation and home-care ventilation, including sleep-apnoea breat
equipment. It is applicable

lung ventilator and breathing-therapy device standards,
health informatics standards,
or labelling on medical electrical equipment and medical electrical systems,

medical electrical equipment and medical electrical system instbuctions for use and ad
ocuments,

or medical electrical equipment and medical electrical systems interoperability, and

electronic health records.

This|document is also applicable to those accessories intended by their manufacturer to be d
a ventilator breathing system or to a ventilator, where the characteristics of those accessori
the Hasic safety or essential performance of thewentilator and ventilator breathing system.

NOTH This document can also be used\for other applications relating to lung ventilation, ix
electrical devices and equipment, research-description of critical events, forensic analysis and 3
(vigilance) reporting systems.

emergency
hing-therapy

companying

onnected to
bs can affect

cluding non-
dverse event

loop [ventilation, high-frequencyventilation or negative-pressure ventilation; nor to respira
using liquid ventilation or extra-corporeal gas exchange, or oxygen, except where it has bee
necegsary to establish botmndaries between bordering concepts.

2

Normativereferences

Therk are no-normative references in this document.

3

ory support
considered

This|document does not specify tefms specific to breathing-therapy equipment, or to physio:[ogic closed-

T Terms, definitions, symbols, and abbreviated terms

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

NOTE For convenience, an index and a list of sources of all defined terms used in this document

in Annex J.

© IS0 2019 - All rights reserved
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3.1 General artificial-ventilation terminology

3.1.1
ventilator

lung ventilator
DEPRECATED: respirator

medical dev

ice or medical electrical equipment intended to provide artificial ventilation

Note 1 to entry: In cases of possible ambiguity the full term, lung ventilator, should be used.

Note 2 to entry: See also ventilation (3.1.9).

[SOURCE: IS
3.1.10)]

3.1.2
airway
connected,
between thg
portif an air

Note 1 to ent
patient. Depe

Note 2 to ent

3.1.3
airway dev
device inter
patient’s air
operation

EXAMPLE

Note 1 to ent
(invasive).

Note 2 to ent
is a functionad
the face seal
nor an airway

Note 3 to ent

3.1.4
airway resi
drop in preq

gas-containing cavities and passages within the respiratory system,“that conduct
alveoli and the oral and nasal orifices on the surface of the face, orthe patient-conne
way device is used

ry: This is a well-established term that is commonly used in isolationdn references to the airwd
nding on the context, it is sometimes more helpful to use the qualified term, patient’s airway.

Fy: See also airway device (3.1.3).

ice
ided for use as an interface between the patient-connection port of a ventilator an
way, and which has no auxiliary features on which the ventilator is dependent for its ng

Endotracheal tube; tracheotomy tube;fface mask; supralaryngeal airway.
Iy: The connection to the patient's @inway can be at the face (non-invasive) or internal to the p
ry: A face mask that intentionally vents respiratory gas to atmosphere by means of a bleed o
1 part of the ventilator breathing system and therefore not an airway device. With that arrange
of the mask becomes_the) patient-connection port and there is no patient-connection port conn

b device.

Fy: See also pgtient-connection port (3.14.5), airway (3.1.2) and ventilator breathing system (3.1}

stance
sure between the patient-connection port and the alveoli per unit rate of airway flow

0 80601-2-12:2011, 201.3.222, modified — Definition split into two terms (see 31

and

gas
iction

y of a

1l the
rmal

itient

rifice
ment,
bctor,

18).

Note 1 to ent

b Tha aipy

tions

gy racictancoic narmally avnracend ac o cingla canfficinnt vth tha sl A cor
YT Re- W FeSIStReeIS Hormany- expresseaasSaSHgt 1 S-WHR e HRPHEEaS5HAP

that it is independent of the flow rate and of the direction of flow. In practice, these assumptions are typically
only approximately valid.

Note 2 to entry: See also airway (3.1.2).

3.1.5

respiratory system compliance
respiratory compliance
DEPRECATED: lung compliance
elastic characteristic of the lung expressed as the change in lung volume per unit change of airway
pressure in the absence of respiratory activity

Note 1 to entry: In addition to its direct reference, this term or its symbol, C, is used, in context or by qualification,
to designate this concept as a measured quantity (3.1.20).

2
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Note 2 to entry: The respiratory system compliance is normally expressed as a single coefficient, with the implicit
assumptions that it is independent of the volume of gas in the lung and of any hysteresis between increasing and
decreasing volumes. In practice, these assumptions are typically only approximately valid.

Note 3 to entry: Respiratory system compliance is typically determined by a static measurement once the airway
pressure has stabilized during an inspiratory pause. In mechanically ventilated patients it is typically determined
as either a static compliance or a dynamic compliance. There might be differences between the values obtained by
these different methods, not only due to the method itself but also due to viscoelastic effects, pressure balancing
throughout the slower compartments of the lungs and possible recruitment effects.

Note 4 to entry: It is sometimes more applicable to express this characteristic as lung elastance, which is simply

the inverse of respiratory system compliance.

Note
(3.1.1
(3.1.9

3.1.4

5 to entry: See also lung (3.1.16), airway pressure (3.6.1), respiratory activity (3.2.6), respi
7), inspiratory pause (3.4.12), pulmonary compliance (3.1.6), static compliance (3.1.7) and dynam

).

pulmonary compliance
ic characteristic of the lungs expressed as the change in the lung volume per unit change of the

elast
diffe

Note
to de
itses

Note

rence between the alveolar pressure and the pressure in the pleuratspace

1 to entry: In addition to its direct reference, this term or its symbo], (}.)is used, in context or by
signate this concept as a measured quantity (3.1.20). The specific'Symbol, C;, has been adopt
fablished usage in the scientific community to represent the ‘eompliance of the lungs’.

2 to entry: The pulmonary compliance is the complianee coefficient relating specifically to

distinct from the respiratory system compliance coefficient, which relates to the whole of the respi

and,

diffeq
direc
syste

therefore, includes the compliance of the thoracic c¢age. For most patients it is not clinically
entiate between the compliance of the lungs alone,and the compliance of the respiratory systen
tly measurable respiratory system compliance. provides sufficient information. If an impaire
n is indicated, the difference might be significant and can justify the more invasive and skill

required to obtain a measurement of pressure ifi the pleural space (the intrapleural pressure) and,

of thg

Note
the t

Note
assui

pulmonary compliance.

B to entry: The difference between(the alveolar pressure and the pleural pressure is typically
anspulmonary pressure.

4 to entry: The pulmonagry_compliance is normally expressed as a single coefficient, with
hptions that it is independent of the volume of gas in the lungs, of any hysteresis between in

atory system
ic compliance

qualification,
bd because of

the Iungs, as
ratory system
necessary to
1, so the more
d respiratory
bd procedure
thereby, that

referred to as

the implicit
creasing and

decrd ractice, these

assul

asing volumes and ofiany variation of the pleural pressure within the pleural space. In p
hptions are typically only approximately valid.

Note
comp

5 to entry: Seesalso lung (3.1.16), airway pressure (3.6.1), respiratory system (3.1.17) and respi
liance (3.1.5).

ratory system

3.1.7
static compliance

respirdtery system compliance determined, under quasi-static conditions and while con
venti ; T 171TSpt i i
inspiratory pressure relative to the measured total PEEP

nected to a
red plateau

Note 1 to entry: In addition to its direct reference, this term or its symbol, C,, is used, in context or by
qualification, to designate this concept as a measured quantity (3.1.20).

Note 2 to entry: For the purposes of this measurement, quasi-static conditions are considered to occur during a
respiratory phase of low airway flow and no significant respiratory activity.

Note 3 to entry: Expressed as an equation: static compliance = inspiratory volume / (plateau pressure - total PEEP).
If the presence of auto-PEEP is not suspected or a value for total PEEP is not readily available, the set BAP may be
used as a substitute for total PEEP in this equation.

Note 4 to entry: See also respiratory system compliance (3.1.5), inspiratory volume (3.8.3), plateau inspiratory
pressure (3.6.4), total PEEP (3.10.6), auto-PEEP (3.10.7) and BAP (3.10.2).

© IS0 2019 - All rights reserved
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3.1.8
dynamic compliance
respiratory system compliance determined during normal mechanical ventilation

Note 1 to entry: In addition to its direct reference, this term or its symbol, Cdyn, is used, in context or by
qualification, to designate this concept as a measured quantity (3.1.20).

Note 2 to entry: Dynamic compliance is a dynamically calculated value obtained during normal mechanical
ventilation by measuring the rate of change of inspiratory volume per unit change of airway pressure. A least
squares or other curve-fitting algorithm can be used, typically in conjunction with the equation of motion for
the respiratory system, to correct for any transient dynamic effects. When this term is used, the basis of the
calculation employed should be made available to the user.

3.19
ventilation
cyclical moviement of a respirable gas into and out of the lungs

Note 1 to entfy: This might be by external or spontaneous means, or by a combination of both

Note 2 to enffry: See also spontaneous breath (3.2.3), artificial ventilation (3.1.10), automatic ventilation (3.[.12),
mechanical ventilation (3.1.11), negative-pressure ventilation (3.1.14), positive-pressure) ventilation (3.1.13) and
inflation (3.3{1).

3.1.10
artificial vgntilation
intermittent elevation of the pressure in the patient’s airway relative to that in the lungs by external
means with|the intention of augmenting, or totally controlling, the’ventilation of a patient

EXAMPLE Means used to provide artificial ventilation *are manual resuscitation; mouth-to-mouth
resuscitation automatic ventilation; mechanical ventilation.

Note 1 to entfy: Common classifications of areas of application of artificial ventilation are: emergency; trangport;
home-care; ahaesthesia; critical care; rehabilitation.

Note 2 to entry: Classifications used to denote méans used for artificial ventilation include: positive-pregsure;
negative-pregsure; gas-powered; operator-powered; electrically-powered.

Note 3 to enfry: Negative-pressure ventilgtion elevates the relative pressure in the airway by intermitgently
lowering the pressure in the lungs.

[SOURCE: IS0 80601-2-12:2011,-201.3.22, modified — Definition split into two terms (3.1.1 and 3.1]10).]

3.1.11
mechanical ventilation
artificial ventilation by eans of a mechanical device

Note 1 to entfy: This\term has become the commonly used term for any form of artificial ventilation that involves
specifically desighed equipment comprising mechanical parts only or mechanical and electrical/electronic parts.

Note 2 to entTyT A rechianical vemntifator can provide artifictat vemntiiation automaticaily or by manuar operation
and delivers either positive-pressure ventilation or negative-pressure ventilation.

3.1.12
automatic ventilation
continuous artificial ventilation by means of an automatic device

Note 1 to entry: Automatic ventilators deliver either positive-pressure ventilation or negative-pressure ventilation.
Note 2 to entry: This term can be used for the specific designation of the large class of mechanical ventilators
that are not manually operated. The designation includes all ventilators that operate without continuous human

intervention, extending from basic automatically-cycled resuscitators to ventilators providing physiological
closed-loop control.

4 © IS0 2019 - All rights reserved
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3.1.13
positive-pressure ventilation

PPV

DEPRECATED: IPPV
artificial ventilation achieved by the intermittent elevation of the airway pressure above any set BAP

Note 1 to entry: This is a general term for artificial ventilation achieved by the intermittent application of a raised
pressure to some part of the patient’s airway in order to assist or control an increase in the volume of gas in the

lung.

Each such intermittent elevation of the airway pressure constitutes an inflation.

Note 2 to entry: The original term for this means of applying artificial ventilation was intermittent positive-

airwd
ventil
relea
artifi

Note
(3.10

3.1.1
nega
NPV
artifi
the p

Note
Note

3.1.1
NIV

non-|
posit

Note

Note
migh

relating to the possibility‘of increased and variable leakage. These can include, added, extended o

comp
and t|

Note
NIV g
adjun

itjve airway pressure at the end of expiration the ‘positive pressure’ is no longer intermitten

y pressure is continuously positive. Although it is only possible to achieve positive-pres
ation by intermittently changing the airway pressure, whether it is by intermittent elevatien o
e of the pressure, depends on the objective and settings. With its now wide acceptance in t
rial ventilation, the qualifying term ‘positive-pressure’ is, therefore, all that is requined for its d

3 to entry: See also artificial ventilation (3.1.10), inflation (3.3.1), airway pressure (3.6.1), set
2), airway (3.1.2), lung (3.1.16) and expiration (3.2.11).

4
tive-pressure ventilation

cial ventilation achieved by intermittently changing a négative pressure applied to th
atient's thorax

1 to entry: This document does not include terms spegifit to negative-pressure ventilation.

D to entry: See also Clause 1.

5

invasive ventilation
jve-pressure ventilation without the*use of an invasive airway device

1 to entry: The connection to the'patient is typically by means of a specially designed face or n

[ be more suited to its isg; but it does typically require certain compensating measures, part

ensations, modifiedyalarms limits, the deactivation of some alarms and the modification of inflq|
ermination critéxia.

3 to entry:On ventilators intended for NIV only, these compensations are classified as a permd
djunctOnentilators where the compensations made to suit NIV are selectable as an option,
ctiveimtheir actions, these have been typically classified as an NIV ventilator operational mod

Note

ome level of
because the
ure artificial
intermittent
e practice of
istinction.

(3.1.19), BAP

b exterior of

hsal mask.

2 to entry: The provision_of NIV does not, in itself, require dedicated ventilation-modes although some

cularly those
I deactivated
tion initiation

nently active
hlthough also

2]

4 te entry: See also positive-pressure ventilation (3.1.13), airway device (3.1.3), ventilator (3.1

1), ventilator

operational mode (3.11.1) and adjunct (3.11.4).

3.1.1
lung

6

each of the pair of compliant organs within the ribcage (thorax), bounded by the terminal bronchiole
and the visceral pleura, which during ventilation provide gas/blood interfaces that enable oxygen from

theg

as to pass into the blood and carbon dioxide to be removed

Note 1 to entry: In specific reference to the pair of these organs, in this document the inflection ‘lungs’ is used.

© ISO
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Note 2 to entry: In accordance with what has become common practice in the absence of a more suitable term,
this term in its singular form is also used in this document to reference the connected, respiratory-gas containing
cavities within the respiratory system, consisting of the airway and the lungs. Examples of this common practice
in applications that are outside the scope of this document are: lung function; lung disease; lung compliance; lung
mechanics; test lung. Other established examples are lung ventilator; lung elastance; lung protective strategy.

Note 3 to entry: Although there are no such references in this document, if in the application of this document
a need arises to refer to just ‘one of the lungs’ then, in order to avoid any possible ambiguity, it should always be
identified as such, or as the ‘left lung’ or ‘right lung’.

Note 4 to entry: See also ventilation (3.1.9) and breathe (3.2.2).

3.1.17
respiratory
anatomical
respiratory
of ventilatio

3.1.18
ventilator |
VBS
anaesthesia
pathways tH
through wh

Note 1 to ent
being operatd

Note 2 to ent]
of the ventilq|
before being

Note 3 to ent

Note 4 to en
ventilators th
definition m4
which respir

[SOURCE: I§

3.1.19
set
allocated a {

EXAMPLE 1
EXAMPLE 2

 system

bystem related to breathing including the airway, lungs, chest wall, pleural space,‘brain|
control centre, phrenic nerves, neuromuscular junctions, diaphragm and accessory mu
n

preathing system

breathing system
rough which gas flows to or from the patient at respiratory pressures, bounded by the
ch respirable gas enters, the patient-connection port and the)gas exhaust port

'y: These pathways typically extend within and outside the body of the ventilator, with those oy
r-detachable.

ry: The port of entry of a respirable gas into the ventilator breathing system can be inside the
tor and should not be confused with an externalconnection port into which respirable gas d
Feduced to respirable pressures.

Fy: See also port (3.14.1), patient-connectionport (3.14.5), exhaust port (3.14.2) and ventilator (]

Lry: The admitted term is included-in*this document for use in reference to the specific clj
at are configured to ventilate patients with an anaesthetic gas mixture. With this applicatio
y be made more specific with ‘respirable gas’ becoming ‘anaesthetic gases and the ‘port thi
hble gas enters’ becoming the“fresh-gas inlet’.

0 4135:2001, 3.1.6 apd\4.1.1, and ISO 80601-2-12:2011, 201.3.221, modified — Rephraj

pecific value
A set pressure limit.

The'set inspiratory pressure.

stem
scles

port

tside

body
nters
8.1.1).
iss of

n, the
ough

ed.]

Note 1 to entry: Setis used in this document as a prefix to distinguish an intended value for a controlled venti
variable from a measured or actual value of the same quantity.

ation

Note 2 to entry: The use of this term is not required if the distinction from a measured or actual value is evident
from the context of use.

Note 3 to entry: A set value might be determined directly by the operator or indirectly by selection of an algorithm
that determines the setting based on other settings or measurements.

Note 4 to entry: See also actual value (3.1.22) and the references to settings in Annexes A, C and D, and G.4.
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3.1.20
measured
determined by a measuring device or system

Note 1 to entry: This term is used in this document as a prefix to distinguish the value of a quantity as determined
by a measuring device or system, from an actual value or set value of the same quantity.

Note 2 to entry: Measured values might be displayed or recorded as discrete values or as a continuous waveform.

Note 3 to entry: The use of this term is not required if the distinction from a set or actual value is evident from the
context of use.

Note ff to entry: See also set (3.1.19), actual value (3.1.ZZ) and G.4.

3.1.21
preset
one ¢f a set of stored configuration parameter(s), including selection of algorithms,and initial values for
use By algorithms, which affects or modifies the performance of the ventilator

Note [l to entry: Presets are commonly configured by the manufacturer or a responsible organization
Note P to entry: Access to a preset value is typically controlled by

a tool,

— gresponsible-organization password and a technical description, separate from the instructiong for use,
— 3nindividual operator password,
— yoice recognition, or

— lbiometric means.

3.1.22
actupl value
valug of a quantity as it exists in fact

Note|1 to entry: This is the true ‘walue of a quantity, which might, or might not, be determinable by a
meaguring device.

Note 2 to entry: The definitions of terms denoting quantities, in this document, denote the actual value of that
quantity. Set values are thé-fmeans by which an operator informs the ventilator of the intended actyial value, and
measpred values are digplays or records of the actual value, to the accuracy and resolution of the measuring system.

3.1.23
limif
point or levehbéyond which the value of a parameter may not pass without an action by the ventilator

Note [1,toventry: The action might be a notification or the implementation of means to prevent pr mitigate a
hazandous situation.

Note 2 to entry: In this document, this term is restricted to the designation of safety constraints that provide
patient protection that is completely independent of the controlled ventilation parameters.

Note 3 to entry: An alarm system uses an alarm limit in determining an alarm condition.

Note 4 to entry: See also alarm system, alarm limit and alarm condition (Annex ]) and safety limits and alarm
terminology (3.13).
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operation, including routine inspection and adjustments by any operator, and stand-by, according to the
instructions for use

Note 1 to entry: Normal use should not be confused with intended use. While both include the concept of use as
intended by the manufacturer, intended use focuses on the medical purpose while normal use incorporates not
only the medical purpose, but also matters such as maintenance, transport.

[SOURCE: IEC 60601-1:2005+AMD1:2012, 3.71]

3.1.25

intended uj
intended pu
use for whid
information

[SOURCE: IS

Note 1 to ent
intended by
only the med

3.1.26

normal condition

condition in
[SOURCE: IH

3.1.27
single fault
condition in

[SOURCE: IE
was remove

3.1.28
accompany
document a
equipment

particularly]

[SOURCE: IH
removed.]

3.1.29
sleep-apno

Se

rpose

h a product, process or service is intended according to the specifications, instruction
provided by the manufacturer

0/1EC Guide 63:2012, 2.5]

ry: Intended use should not be confused with normal use. While both include the concept of y
he manufacturer, intended use focuses on the medical purpose while hormal use incorporatg
cal purpose, but also such matters as maintenance, service and transpert.

which all means provided for protection against hazards are intact

€C60601-1:2005+AMD1:2012, 3.70]

condition
which a single means for reducing a risk is defective or a single abnormal condition is pr

C 60601-1:2005+AMD1:2012, 3.116,)modified — Restriction to electrical equipment
d.]

ing document
fcompanying medical grtificial ventilation equipment, a medical artificial ventilation syj
br an accessory whicl/ contains information for the responsible organization or ope
regarding basicsafety and essential performance

C 60601-1:2005+AMD1:2012, 3.4, modified — Restriction to electrical equipment only

pa breathing-therapy equipment

5 and

Se as
S not

bsent

only

tem,
rator,

was

medical eqy

ipment intended to alleviate the symptoms of a patient who suffers from sleep apno

ba by

delivering a

therapeutic breathing pressure to the patient

Note 1 to entry: Sleep-apnoea breathing-therapy equipment is primarily used in the home healthcare environment
by a lay operator without direct professional supervision.

[SOURCE: IS

080601-2-70:2015, 201.3.212]
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3.2 Breath terminology

3.2.1

breath

increase in the volume of gas in the lungs resulting from an inward gas flow through the airway, paired
with a corresponding decrease in volume resulting from its expiration

Note 1 to entry: The inward flow might be caused by a positive-pressure inflation, a patient inspiratory effort, or a
combination of the two. Outward flow occurs whenever the pressure in the lung is higher than that at the patient-

connection port.

Note

to entry: A bregth is composed of two principle phases: an inspiratory phase (3.4.9) or an i

flation phase

(3.4.1
inflat
consi
press

Note
and/
airwd
speci

Note
an as
after

Note
airwg
port

3.2.2

0), and an expiratory phase (3.4.2). Each of these can be subdivided into further phases. For
ion or inspiratory phase can be considered to include a termination phase and the expiratory
dered to include a trigger phase. An inflation phase can also be considered to include aplatea
Lire phase.

r compositional changes between inspired and expired gas, and leakages at the connection tq
y. Temporarily, it might also differ, breath-to-breath, in the event of, for exdmple, dynamic hyp
fic patient actions.

4 to entry: This definition accommodates the concept of additional breaths occurring within
sured-inflation cycle where the paired expiration of the volume generated by the assured inflatj
one or more expirations of additional breaths.

5 to entry: See also lung (3.1.16), inspiratory volume (3.8.8),)expired tidal volume (3.8.4), tidal v
y (3.1.2), inflation (3.3.1), inspiratory effort (3.2.7), plateau inspiratory pressure (3.6.4), patie
3.14.5) and additional breath (3.2.8).

breathe

take

Note
docu

Note
procd

Note

3.2.3
spon
brea

Note
thera

gas into the lungs and then expire it

1 to entry: Breathing is a spontanedus human activity that might be detected by a ventilatd
ment, is never considered to be a ventilator function.

2 to entry: This term is typically used to designate this action as a continuously repeated
ss but it can be used to designate the taking of a single breath or even an inspiration or expirat

B to entry: See also Reference [23] - Ventilators do not breathe.

taneous breath
[h initiated By the patient

1 to entry: This definition is patient-centric and independent of a ventilator or sleep-apno
py equipment.

example, the
phase can be
inspiratory-

3 to entry: The volume of gas that enters and leaves the lungs during a breathmight differ dye to physical

the patient's
prinflation or

the period of
jon can occur

blume (3.8.1),
nt-connection

r but, in this

physiological
on.

ea breathing-

Note

< 1o entry: I'he detection of a spontaneous breath by a medical device depends on the set detect

ion threshold

of a relevant physiological parameter(s), which can include a parameter(s) that relates to the patient's intention
to breathe and not the actual movement of gas.

Note 3 to entry: The qualifier ‘spontaneous’ makes it clear that such breaths occur as a result of the patient’s,
generally subconscious, physiological processes, and consequently have elements of unpredictability in initiation,
size and duration.

Note 4 to entry: From an artificial ventilation perspective, a spontaneous breath is also one to which the patient
has contributed at least a proportion of the work of inspiration. More specific terms, which provide an indication
of relative magnitude, are subsets of the general term and range from ‘breathing effort’ and ‘breathing activity’
to ‘natural breathing’. These are all parts or types of spontaneous breaths, as are spontaneous inspiration and
spontaneous expiration.
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Note 5 to entry: See also breath (3.2.1), initiate (3.9.1), ventilator (3.1.1), sleep-apnoea breathing -therapy equipment

(3.1.29), brea
3.24

the (3.2.2), inspiration (3.2.10), expiration (3.2.11) and natural breathing (3.2.4).

natural breathing
breathing with a workload within the range that a typical healthy person might expect to experience as
normal when not connected to a ventilator

Note 1 to entry: See also breathe (3.2.2), unassisted breath (3.2.12) and unrestricted breathing (3.2.5).

3.2.5

unrestricted breathing

unassisted Y
which could|

Note 1 to enti
on the patien
without assig
be assessed g
is expected t]
has been intj
in this docun
not subjectiv
assistance, wj

Note 2 to enf
(3.11.2) and

3.2.6
respiratory

reathing with any workload imposed on the patient by the ventilator not exceeding
be experienced during natural breathing

¢ by ventilators and related equipment in ventilation-modes where the patient is intended to br
tance, for example with CPAP or APRV. In the absence of such specifications, a€¢eptability car
ubjectively or comparatively, and this term has been adopted to denote this subjective criter
hat the introduction of this term will lead to the preparation of a corresponding test specificat
oduced for the work of breathing imposed by non-medical breathing eqipment. The term is
lent as the criterion for assessing that the work imposed on a patientby such ventilation-mo
ely different from that which would be experienced by a typical’person not requiring ventil
hen breathing normally at rest in free air.

ry: See also breathe (3.2.2), unassisted breath (3.2.12), ndtural breathing (3.2.4), ventilation-
entilation (3.1.9).

[ activity

activity of the patient's respiratory system related to thehecessity to breathe

Note 1 to enf]
indications o
ventilator an

effort-suppor

Note 2 to ent
patient inspir]

Note 3 to ent]
the airway, rd

3.2.7
inspiratory
effort by thg
detectable g

ry: This term typically serves as a reference to the minimum detectable form of the physiol
[ the patient’s respiratory intentions, which might be used to improve the interaction betweg

E (ES) inflations.

ptory activity or a patientexpiratory activity.

ry: Respiratory activity-ean be detected as a patient-generated change in flow or pressure of §
spiratory muscle @ctivity, respiratory control-centre activity or other neural signals.

effort
e patient'Srespiratory muscles that contributes to the work of inspiration or that gene
hanges-sufficient to cause a patient-trigger event

Note 1 to en

that

y: At present there is no standardized test specification to determine acceptable workloads imposed

eathe
only
on. It
on as
used
fes is
atory

mode

gical
n the

1 the patient. The term also serveg-ds*the reference to the level of effort to be supported during

ry: This term may be used to express the activity during either of the phases of a breath, that is, a

ras in

rates

rv~This definition is patient-centric and independent of the ventilator or sleep-apnoea brea

thing-

therapy equipment.

Note 2 to entry: The detection of effort by the patient’s respiratory muscles can be by measurements of

parameters s

uch as airway pressure, airway flow, lung elastance or neural signals, or by EMG.

Note 3 to entry: See also breathe (3.2.2), effort-support (3.3.7) and D.2.7.

3.2.8

additional breath
breath that is additional to those resulting from assured inflations

Note 1 to entry: This concept is mainly relevant to ventilation-modes classified as Group 1 and 2 in this document
in which assured inflations are always delivered at the set rate.

Note 2 to entry: The additional breath rate is the total respiratory rate minus the set rate.

10
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Note 3 to entry: With assist/control (A/C) ventilation-modes, when a proportion of the inflations are patient-
triggered, it is usually not possible to identify any one breath as an additional breath; it is only possible to deduce
the number of additional breaths per minute by comparing the total respiratory rate (RR,,.) with the set rate,
using the relationship shown in Note 2 to entry.

Note 4 to entry: All unassisted breaths in ventilation-mode Groups 1 and 2 are additional breaths.

Note 5 to entry: The concept of additional breaths facilitates the identification of an additional-breath rate
(3.5.2.3) and an additional minute volume (3.8.12).

Note 6 to entry: See also breath (3.2.1), assured inflation (3.3.11), ventilation-mode groups (3.11), set rate (3.5.1.1),
total respiratory rate (RR,,) (3.5.1.2), concurrent breath (3.2.9), unassisted breath (3.2.12), assisted breath (3.2.14)

and sppported breatir {3-2-137:

3.2.9
condurrent breath
addifional breath, or phase of a breath, initiated during an inflation phase

EXANPLE See Figures C.24, C.25 and C.35.

Note |l to entry: The inspiratory phase of a concurrent breath can be unassisted-or-supported.

Note 2 to entry: This is a separate breath, or phase of a breath, following a ¢change of airway flow dirg¢ction or zero
airwqy flow, while the Iung is still inflated. Complete unrestricted concurrent breaths are only posgible with the
provision of ACAP or ACAPy,.

Note |3 to entry: It is only the detection of the initiation of thelinspiratory phase of a concurrent breath that
contrfibutes to the total respiratory rate but the volume change that occurs during either concurfent phase is
inclugled in the respective minute volume. [See spontaneoussbréath rate (3.5.1.3)].

Note @ to entry: See also additional breath (3.2.8), breath\(3.2.1), initiate (3.9.1), inflation phase (3.4.10), inspiratory
phasq (3.4.9), airway (3.1.2), lung (3.1.16), inflation\(3.3.1), unrestricted breathing (3.2.5), ACAP (3.12.1), total
respiratory rate (3.5.1.2) and minute volume (3.8.6).

3.2.10

inspjration

DEPRECATED: inhalation

DEPRECATED: inhale

process of gas entering the lungs'through the patient's airway

Note |l to entry: An inspiration)can be caused by an inspiratory effort, by an inflation or by a combingtion of both.
Note |2 to entry: See alse’inspiratory phase (3.4.9), inflation phase (3.4.10), airway (3.1.2) and expiratfon (3.2.11).

3.2.11

expiration
exhalation
procgss/ftigas leaving the lungs through the patient’s airway and which terminates when inspiratory
flow hext starts

Note 1 to entry: The admitted term, in its various grammatical forms, may be used instead of expiration
in reference to a patient action, wherever the use of certain grammatical forms of expiration might seem
inappropriate in the presence of patients. This admitted use is generally considered not to be necessary for
impersonal purposes such as in medical databases and computer records.

Note 2 to entry: See also airway (3.1.2), terminate (3.9.14) and inspiratory flow (3.7.1).

3.2.12
unassisted breath
spontaneous breath by a patient connected to a ventilator, with no assistance from an inflation

Note 1 to entry: An increase of airway pressure applied during the inspiratory phase of an unassisted breath,

with the declared intended use of compensating for any work of breathing imposed by an airway device or the
functioning of the ventilator, is not classed as an inflation in this document. See also tube compensation (3.6.11).
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Note 2 to entry: The patient's work of breathing when taking a spontaneous breath can be reduced by the provision
of ACAP or CPAP, but because no assistance is provided, such a breath is unassisted. See also ACAP (3.12.1).

Note 3 to entry: Unless demand flow is provided by the ventilation-mode selected, or by an ACAP adjunct, an
unassisted inspiration might require an unsustainable inspiratory effort.

Note 4 to entry: See also spontaneous breath (3.2.3), inflation (3.3.1), inspiratory phase (3.4.9), breathe (3.2.2),
CPAP (3.11.15), unassisted breath (3.2.12), intended use (3.1.25) and Figure C.2.

3.2.13

supported breath
spontaneous breath with assistance from a pressure-support or effort-support inflation-type

Note 1 to en
and E.6 a).

3.2.14

assisted br
spontaneous
patient-trigg

Note 1 to en
initiated befol
assisted brea

Note 2 to ent
type, or by an|
the specific ¢
breath, respe|

Note 3 to enf
rate (3.5.1.1)

kry: An assisted breath is assisted by an inflation of the assured inflation-type but only occ

Lry: See also pressure-support (3.3.6), effort-support (3.3.7), Annex B and Figures B.1, G.29]

path
breath with assistance from an inflation of the assured inflation-type but initiated
er event

re the next assured inflation is due to occur - which is at intervals determined by the set rate.
h, therefore, occurs at a rate higher than that set; a rate which is-solely determined by the pati

'y: A spontaneous breath that is supported by a pressure-suppaort (PS) or effort-support (ES) infl
assured inflation within a synchronization window, althoughjalso assisted, is separately identifi
haracteristic that distinguishes it from an assisted breath, namely, supported breath or synchrg
ctively.

ry: See also spontaneous breath (3.2.3), patientztrigger event (3.6.9), assured inflation (3.3.1]
set (3.1.19), initiate (3.9.1), supported breath(3.2.13), synchronized breath (3.2.15), Annex |

(]

by a

urs if
Each
ent.

ition-
ed by
nized

), set
B and

Figures B.1, 4

nd C.26 to C.28.

3.2.15
synchroniz
spontaneous
a synchroniz

Note 1 to ent
Note 2 to ent
(3.9.6), synch
C.19, C.29, C.]

3.2.16

ed breath
breath with assistance fromvan assured inflation, initiated by a patient-trigger event wj
ation window

"y: Synchronized breaths-are assured to occur at the set rate.

"y: See also spontgnequs breath (3.2.3), assured inflation (3.3.11), initiate (3.9.1), patient-trigger
ronization window+3.9.8), set rate (3.5.1.1), assisted breath (3.2.14) and, Annex B and Figures

ithin

event
C.14,

b2 and C.33.

controlled

breath resuliting from a ventilator-initiated assured inflation

breath

Note 1 to entry: A controlled breath is always initiated by the ventilator and subsequently, in the absence of any
ensuing spontaneous breathing activity by the patient, generated entirely by the inflation waveform set or selected
by the operator. Controlled breaths, therefore, are assured to occur at the set rate.

Note 2 to entry: See also breath (3.2.1), ventilator-initiation (3.9.12), assured inflation (3.3.11), set (3.1.19), set rate
(3.5.1.1), Annex B and Figures B.1 and C.26 to C.28.

12
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3.3 Lung inflation terminology

3.31

inflation

positive-pressure inflation

ventilator inspiration

ventilator action intended to increase the volume of gas in the lungs by the application of an elevated-
pressure waveform to the patient-connection port until a specified termination criterion is met

Note 1 to entry: The elevation of the airway pressure, above the PEEP of the previous phase, during an inflation
and in the absence of total airway obstruction, generates an inspiratory flow that will either assist or totally

cont

atia

Note
inspi
pausd
and V|

Note
reasd

Note
atlea
and T}

Note
press

Note

libao tnflarion ofrb o o il liaac Thic oot woliarac caoa for 1l tbo porigpns’caaxl oF Do
e OO Ot e POt e AT ST g ST S At o e e v eSS oM e- O oo Rt P At eSS woTtToT014

2 to entry: If the inflation is pressure-regulated and the inspiratory phase is set to exte

, concurrent breathing can be possible, to the extent determined by the specific véntjlation-n
Yhether an ACAP adjunct is provided.

B to entry: Although, typically, there will be more than one inflation-termination criterion, for j
ns, these will always include time-termination, intended as either a primary or secondary mea

4 to entry: If an inflation is intended to be terminated by means additional to time, this should
St in the instructions for use, employing the inflation-type systematic haming and coding tables
ables D.1, D.2 and D.3).

5 to entry: The elevated pressure waveform is impleménted by either a flow-regulation {
Lire-regulation function.

para
pati
possi

Note
do no

Note

eEt's inspiratory effort. When used in its defined.context, the preferred term is used by itself b

6 to entry: This is a context-sensitive term designating an intermittent elevated-pressy
eter, as distinct from a negative-pressure ventilator inflation or a lung inflation resulting

le ambiguity, the qualified form, ‘positive-pressure inflation’, should be used.

7 to entry: The admitted term ventilatorinspiration is included to facilitate translation into 19
t have a translation for the word, inflation, as it is used in this context.

8 to entry: See also ventilatory(3:1.1), patient-connection port (3.14.5), terminate (3.9.14), H

athing.

beyond the

n
atory-flow time, then the lungs are held distended until the inflation is terminated. Daring tl‘:ﬂs inspiratory

hode selected

atient-safety
ns.

be indicated,
(see Annex D

unction or a

re ventilator
solely from a
ut in cases of

nguages that

EEP (3.10.4),

breathe (3.2.2), pressure-regulation.(3.3.9), concurrent breath (3.2.9), ACAP (3.12.1), flow-regulation (3.3.8),
positive-pressure ventilation (3.1:13) and negative-pressure regulation (3.1.14).

3.3.7

inflation-type

inflation characterized’by its temporal delivery pattern following initiation, and its termination criteria

Note

possi

of th¢ common names, where available, but which also often includes designators of additional p1

desi

le. Theyare more precisely designated by the systematic coding scheme, which uses the 2

ates inflation-types with no common name yet attributed to them.

1 to entry; [nflation-types are designated in this document by their property-class common nanpes, wherever

bbreviations
operties and

Note Z to entry: A group of inflation-types that might be selected for a specific purpose is sometimes given a
purpose-class name, but such a name is not an alternative name for that inflation-type. As an example, a pressure-
control inflation-type might be selected to serve as the assured inflation within a ventilation-mode, but that only
makes it the assured ‘inflation-type’; a name that identifies its function within a ventilation-mode as being assured
to be delivered at least at the set rate but that does not change its pressure-control characteristics.

Note 3 to entry: For further information on inflation-type designations see Annex D and Tables D.1, D.2 and D.3.
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3.3.3

volume-control

vC

inflation-type that generates inspiratory flow to a selected flow-waveform, for a set inspiratory-time, or
until the set volume has been delivered

Note 1 to entry: The selected inspiratory-flow waveform is typically that of a constant flow at a set value or of a
decreasing flow pattern, sometimes after a set rise time. The constant flow is maintained for the duration of the
inflation phase by means of a flow-regulation function.

Note 2 to entry: The flow-regulation function typically either maintains the set inspiratory flow or maintains an

inflation-to-i

flation adjusted inspiratory flow with the intention that the set volume is delivered in the set

time,

particularly {

Note 3 to ent
regulation (3|
leak (3.7.11),

vhen compensating for ventilator breathing system characteristics or an airway leak.

"y: See also inspiratory flow (3.7.1), set (3.1.19), inspiratory time (3.4.8), inflation phase (3:4.10),
3.8), delivered volume (3.8.2), inspiratory volume (3.8.3), ventilator breathing system (8.1718), a
Figures C.7,C.12,C.13,C.16, C.23 and C.27, Annex D and Tables D.1, D.2 and D.3.

3.34
pressure-c
PC
inflation-typ

Note 1 to ent
regulation fu

Note 2 to ent
correspondir

Note 3 to en|
pressure coul
enables conc

Note 4 to enf
inspiratory ¢
unrestricted
Figures C.3 t

3.3.5

dual-contro¢l

type of inflq
inflation phd

Note 1 to enf
that most clo
Tables D.1 an

Note 2 to er]
limitations a

bntrol

e that acts to generate a constant inspiratory pressure at a set level, after a set rise time

Fy: After the set rise time, the set inspiratory pressure is typicallymaintained by means of a pre
ction.

ry: If the patient makes an inspiratory effort during a pressure-control inflation, this will resu
g increase in inspiratory flow, although not necessarily‘an increased delivered volume.

try: If the patient makes an expiratory effort during a pressure-control inflation, the inspin
 rise above that set, which might cause immediaté termination of the inflation. The addition of
irrent unrestricted expiration without termination.

ry: See also inspiratory pressure (3.6.2);:set (3.1.19), rise time (3.3.10), pressure-regulation (3
ffort (3.2.7), expiration (3.2.11), setminate (3.9.14), ACAP (3.12.1), concurrent breath (J
breathing (3.2.9), high-pressure, relief limit (3.12.6), high-pressure termination limit (3.
C.5,C.8,C.9,C.11and C.22 to C$83,’Annex D and Tables D.1, D.2 and D.3.

fion in which the régulated variable changes from pressure to flow, or vice versa, durij
se in accordance&with the inflation algorithm

ry: A dual-control designation is incomplete without reference to the names of the inflation;
Gely represert the initial and secondary functions within the dual-control inflation. For examplg
d D.2.

try:\Pressure limitations, as might be achieved by an inspiratory-pressure relief system or]

flow-
Irway

psure-

tina

atory
ACAP

.3.9),
.2.9),
13.7),

1g an

types
S see

flow
to be

hd,.consequently, where the set delivered volume might not be achieved, are not considered

components of a dual-control inflation-type.

Note 3 to entry: See also pressure limit (3.13.1), D.2.8.3 and D.2.8.4.

3.3.6

pressure-support

PS

inflation-type that acts to generate a constant airway pressure, after a set rise time, and can be terminated
by patient respiratory activity; only made available for selection with ventilation-patterns where it
cannot be initiated other than in response to a patient-trigger event

Note 1 to entry: During and after the set rise time, the set inspiratory pressure is typically maintained by means of
a pressure-regulation function.
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Note 2 to entry: Pressure-support inflation-types are so named because they are specified and configured to be
used only to provide assistance to spontaneous breathing.

Note 3 to entry: Pressure-support inflations are typically flow-terminated but can be terminated by other means
that allow termination by patient respiratory activity.

Note 4 to entry: It is possible for flow-termination to be caused by the passive characteristics of the patient's
respiratory system alone, without any respiratory activity, in which case it is misleading to refer to the inflation
as having been terminated by the patient. Because current ventilators cannot make this distinction, in this
document, flow-terminated inflation-types are not referred to as being patient-terminated.

Note 5 to entry: As noted under inflation, pressure-support (PS) inflations are time-terminated if not terminated

withi

Note
to th
ident

Note
be ar]
than

suppd

Note

if usd
termi

Note

)

6 to entry: By convention, inspiratory pressures for pressure-support (PS) inflations are @sual
bir related baseline airway pressure but, in this document, all such relative pressures|are rq
fied as such by the use of the differential symbol, 4 (3.6.6).

7 to entry: For Group 2 ventilation-modes with an ACAP adjunct, a single pressure-support inflati
ranged to support breaths throughout the full assured-inflation cycle if its set inspiratory-pres.
the set inspiratory pressure for the assured inflation. Alternatively, there-can be a second levg
rt, relative to the set inspiratory pressure for the assured inflation, for the.support of concurren

B to entry: A pressure-control (PC) inflation that is flow-terminatedis not classified as pressurég
d in ventilation-patterns where it can be ventilator-initiated, it.is then classified as a pressure-
hated [PC(q)] inflation.

O to entry: See also terminate (3.9.14), initiate (3.9.1), time<termination (3.9.17), set (3.1.19), ing

y set relative
quired to be

bn setting can
sure is higher
1 of pressure-
t breaths.

-support (PS)
control, flow-

piratory time

(3.4.8), respiratory activity (3.2.6), baseline airway pressure~{3/10.1), assured ventilation (3.11.6), floy-termination
(3.9.15), ACAP (3.12.1), concurrent breath (3.2.9), pressure-control (3.3.4), inflation (3.3.1), D.2.5, D.2.84.4, Tables D.1
and [).3, and Figures C.6, C.10 and C.29 to C.34.

3.3.7

effort-support

ES

inflation-type that generates an airway-pressure waveform that is intended to be propdrtional to a

patie

Note

inflat

Note
ventil
lung
calcu

Note

commonly détermined as independent proportions of the resistive or elastance components of the insp

Note

nt's inspiratory effort

1 to entry: The intention of\this inflation-type is to unload a proportion of the work of breath
ion phase.

2 to entry: The required airway-pressure waveform is typically calculated moment-by-1
ator algorithm, uSsing continuous measurements of parameters such as airway pressure, ins
elastance, neusal signals or EMG; it is generated by means of a pressure-regulation function
[ated wavefori.

B to entrye If the effort-support (ES) inflation is based on measurement of inspiratory flow, the sy

ng during an

homent by a
piratory flow,
tracking the

pport is most
iratory effort.

U teentry: The nn]n:\ding ofa proportion of the waork of hrpnrhing dnring an pypirnf'nr\/phncp ca

h be provided

by means of an adjunct under the control of an expiratory-control algorithm.

Note 5 to entry: The inflation is typically terminated when the inspiratory flow has declined to a termination-
flow threshold but as noted under inflation, effort-support (ES) inflations are time-terminated if not terminated by
other means within the set inspiratory time; a setting that can be preset or operator-adjustable.

Note 6 to entry: See also inspiratory effort (3.2.7), respiratory system compliance (3.1.5), airway resistance (3.1.4),
inflation (3.3.1), expiratory-control algorithm (3.10.5), terminate (3.9.14), preset (3.1.21), D.2.7 and Tables D.1
and D.3.
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flow-regulation
function of the ventilator that varies the airway pressure as necessary with time to generate an intended
inspiratory-flow waveform irrespective of changes to the respiratory system parameters or of respiratory

activity

Note 1 to entry: See also airway pressure (3.6.1), respiratory system (3.1.17), respiratory activity (3.2.6), inspiratory
flow (3.7.1) and pressure-regulation (3.3.9).

3.39

pressure-regulation

function of

te an

intended aif
concurrent

Note 1 to enfry: See also concurrent breath (3.2.9), unassisted breath (3.2.12), pressure-control £3.3.4), pre!

support (3.3.

3.3.10
rise time

indication of the time for the regulated parameter to rise to a set value following the initiation

inflation

Note 1 to ent
neither of the

Note 2 to ent
the time to rg

Note 3 to ent

3.3.11

assured infllation

inflation, of
ventilation-

Note 1 to ent

Note 2 to ent]
inflation-type
selected vent]
at the set ratd

Note 3 to ent
legacy term,
ambiguities Y
used in this d

T—Coo U C—oro—Tre c e oottt

way-pressure waveform irrespective of changes to the respiratory system mechanics
inassisted inspirations

cIreT

b) and flow-regulation (3.3.8).

'y: The rise time is often expressed as the slope of a ramp or asthetime-constant of the rise alth
se terms depicts the actual typical trajectory of this pressure rise precisely.

ry: For pressure-regulation, this is the time to reach a set.inspiratory pressure, for flow-regulatio
ach a set inspiratory flow.

Fy: See also set (3.1.19), initiate (3.9.1), inflation (3:3.1) and Figures C.1 and C.9 to C.13.

b selected type, which is assured.td-be initiated at intervals as determined by the selg
attern and the set rate

"y: The inflation-type selectedfor assured inflations is designated as an assured inflation-type.

ry: The operator has the assurance that, with Group 1 and 2 ventilation-modes, the selected as
will be delivered at.either on average the set rate, or at least the set rate, depending upoj
lation-pattern. With Group 3 ventilation-modes, the selected assured inflation-type will be deli
in the absence of patient-trigger events occurring at a rate faster than that set.

ry: The prescdordinated term, ‘assured’, is used in this document as the preferred synonym ¢
mandatory. It conveys the concept which mandatory is used to elicit in this document but avoid
which that term engenders. For the reasons explained in the rationale to 3.9.9, mandatory ig
ocument when explaining the meaning of legacy ventilation-patterns that incorporate this tery

or of

psure-

bf an

ough

n it is

bcted

sured
n the
rered

o the
Is the

only
n.

Note 4 to ent

bu-Tha hroath accaciatad with an agccyrod inflation ic ‘cunchranizad’ oy (contrallad’
Y—rRe-sredtAassocate e Wit aSSHFe R GHORH S Sy ReRFoRtZe a— o controea

Note 5 to entry: See also respiratory cycle (3.4.16) for the derivation of the post-coordinated term, assured-
inflation cycle.

Note 6 to entry: See also inflation (3.3.1), initiate (3.9.1), ventilation-pattern (3.11.3), set (3.1.19), rate (3.5.1.1),
assured inflation-type (3.3.12), assured-inflation cycle (3.4.18), ventilation-mode groups (3.11.5), assisted breath
(3.2.14), synchronized breath (3.2.15), controlled breath (3.2.16) and Figures B.1 and C.24 to C.33.
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3.3.12
assured inflation-type
inflation-type that has been selected for assured inflations

Note 1 to entry: In this document, inflation-types are classified either by their purpose, or by their properties
in terms of their characteristic waveform. This term is a purpose-classification, as distinct from the name of an
inflation-type, which is a property-classification.

Note 2 to entry: Although assured to be delivered at the set rate, the assured inflation-type can also be initiated
by a patient-trigger event in Group 1a ventilation-modes such as assist/control ventilation. Any such initiations can
lead to deliveries of the assured inflation-type at a rate greater than that assured by the set rate. It follows that
although all assured inflations are of the assured inflations-type, not all deliveries of the selected assured inflation-

type
Note

Note
mode]

3.3.1

supp
inflat
actiy|

Note
suppd

Note
speci

Note

concyrrent with assured inflations, or throughout complete assured-inflation cycles.

Note
abser|
defin

Note
Note

(3.3
Figur

ccur because they are assured.
B to entry: Assured inflation-types can be initiated either by the ventilator or by a patientstrigge

4 to entry: See also inflation (3.3.1), assured inflation (3.3.11), inflation-type (3.3.2), initiate (3.9.1
groups (3.11.5), assist/control ventilation (3.11.8), SIMV (3.11.10) and Figures CA4|to C.20 and

I event.

), ventilation-
C.24 to C.33.

3

ortinflation
ion, of a selected type, that is intended to be terminated in response to the patient'
ity and for use in ventilation-modes where it can only be initiated in' response to a patient-

1 to entry: The inflation-type selected for support inflations is designated as a support inflation-tj
rt and effort-support inflation-types are typically selected as'support inflation-types.

2 to entry: With support inflations, there is no assuranege of delivery; they are so named bec
fied and configured to be used only to provide assistdnce to spontaneous breaths.

3 to entry: Support inflations can be selected:t@)support spontaneous breaths between assu
4 to entry: It is not generally possible td-refer to support inflations as ‘patient-terminated’ bg
ce of respiratory activity, they can, typically, also be terminated by the patient’s passive lung
tive indication of the distinction.

G to entry: The breath associated'with a support inflation is ‘supported’. See supported breath (
6 to entry: See also inflation (3.3.1), terminate (3.9.14), respiratory activity (3.2.6), support

4), spontaneous breath (8.2.3), assured inflation (3.3.11), assured-inflation cycle (3.4.18), lung
es C.21 and C.29 to'C34.

3.3.1
supp
infla

Note
in te

4
ort inflatien-type
fion-type‘that has been selected for support inflations

1 telentry: In this document, inflation-types are classified either by their purpose, or by thd
sy of their characteristic waveform. This term is a purpose classification to designate

b respiratory
trigger event

pe. Pressure-
huse they are

red inflations,

cause, in the
without any

3.2.13).

inflation-type
(3.1.16) and

ir properties
the group of

inflat

. 1 1.1 1 3] . ] 1 1 11 ) 7
[orr=types tidi d1c SUICTY USTU IIT VETILITULIUT=rrroucs WIICT T UICY CAdIT'UIILy DT ITirerdied I respulls

to a patient's

inspiratory effort and that are intended to be terminated in response to the patient's respiratory activity.

Note 2 to entry: See also inflation-type (3.3.2), support inflation (3.3.13), ventilation-mode (3.11.2), initiate (3.9.1),
inspiratory effort (3.2.7), terminate (3.9.14) and respiratory activity (3.2.6).

3.3.15
volume targeted

automatic inflation-to-inflation adjustment of the inflation settings, with the target of achieving a set
inspiratory volume for each breath

Note 1 to entry: The word ‘target’ is used because the inherent inflation-to-inflation delay, possible respiratory
activity and other limitations in the adjustment, result in less precise control of each inspiratory volume than is
achieved by direct feedback (for example, as is used for the pressure-regulation function) although the average
inspiratory volume will typically converge towards the set value.
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Note 2 to entry: This term is applicable to all inflations in which the delivery is pressure-regulated to a set value,
including those classified as pressure-support (PS), but not to those that respond to patient parameters according
to an alternative algorithm, for example, effort-support (ES). The concept is designated in the systematic coding
scheme by the use of the letters, vt, as a prescript to an appropriate inflation-type, for example, vtPC or vtPS. Such
a code becomes the generic classification for established proprietary terms such as, ‘PRVC’, ‘Volume Support’,
‘Volume Guarantee’, ‘VC+ and ‘Autoflow®1)’,

Note 3 to entry: See also inflation (3.3.1), set (3.1.19), inspiratory volume (3.8.3), breath (3.2.1), pressure-regulation
(3.3.9) pressure-support (3.3.6), effort-support (3.3.7), D.2.2 and Tables D.1 and D.2.

3.4 *Time, phase and cycle terminology

3.4.1
expiratory time
duration of an expiratory phase

[SOURCE: IS0 4135: 2001, 3.4.6, modified — Admitted term was removed.]

Note 1 to enfry: In addition to its direct reference, this term may be used, in context or'by qualificati¢n, to
designate this concept as a set quantity (3.1.19) or a measured quantity (3.1.20).

Note 2 to entry: The symbol, ¢, displayed in various character styles, is typically ysed to designate the expiratory
time setting, particularly where space is limited, such as on user interfaces.

Note 3 to entfy: As a set quantity, the expiratory time is either the intended‘actual duration, the intended avgrage
duration or the assured maximum duration of the expiratory phase of.the assured inflation, depending on the
ventilation-mpde selected.

Note 4 to enffry: As a measured quantity, in ventilation-modes thatfacilitate simultaneous respiratory cyclds, the
expiratory time is that of the longest respiratory cycle unless otlierwise specified.

Note 5 to entry: The expiratory time is commonly set indirectly, for example, by means of a set rate and|a set
inspiratory timne.

Note 6 to entfry: With expiratory phases alternatively labelled as BAP phases, expiratory time should be replaced
with the term BAP time. In ventilation-modes labelled as bi-level AV, the expiratory time may be identified ¢ither
by the term BAP time or time-low.

Note 7 to entfy: For information on theuse’of symbols in the labelling of ventilation equipment see G.6 and H.2.

Note 8 to entry: See also expiratory phase (3.4.2), assured inflation (3.3.11), respiratory cycle (3.4.16), BAP phase
(3.10.3), BAP|time (3.12.6), bi-level AV (3.12.4) and Figures C.22 to C.29, C.34 and F.4.

3.4.2
expiratory phase
interval froin the start'of expiratory flow to the start of inspiratory flow within a respiratory cycle

[SOURCE: IS0 4135: 2001, 3.4.5, modified — Applicability clarified.]

Note 1 to entry: If additional spontaneous breaths are possible, all or part of their expiratory phases can occur
within the expiratory phase of an assured-inflation cycle.

Note 2 to entry: In accordance with the conceptual framework of this document, the phase between inflations in
any respiratory cycle is the expiratory phase of that cycle. For ventilators with which there can be simultaneous
respiratory cycles, it might not be clear as to which of the cycles is being referenced unless it is specifically
associated with the assured-inflation cycle each time it is used. This is one of the reasons that the alternative
name, BAP phase, has been introduced into this document; an introduction that is particularly relevant for use
on ventilators that facilitate additional breaths in the phase between assured inflations. For further information
regarding these concepts, see 3.10, 3.11 and 3.12.

1) AutoFlow® is the trademark of a product supplied by Draeger Medical AG & Co. KG. This information is given
for the convenience of users of this document and does not constitute an endorsement by ISO of the product named.
Equivalent products may be used if they can be shown to lead to the same results.
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Note 3 to entry: If the patient generates flow that initiates an inflation, the inspiratory flow for the initiated inflation
cycle is taken as starting at the initiation of the inflation phase and any measurable flow in advance of that initiation
becomes the trigger flow. If necessary, depending upon the level of granularity required for a specific description of
this trigger flow, its duration can be considered to constitute a trigger phase. Because the change from the trigger
phase to the inflation phase is typically optimized at a level determined by operator settings, in this document it is
treated as having occurred during the final moments of the expiratory phase, unless otherwise stated.

This concept is consistent with the pragmatic view that the set inspiratory time should be taken to start at the
same point on the pressure rise-time waveform of an inflation, whether it is initiated by the ventilator or by a
patient-trigger event (see Figures C.3 and C.4) - also, that the main significance of the actual duration of the
expiratory phase is as a setting that determines a maximum interval between inflations; an aspect that becomes
much less critical whenever the patient determines a shorter interval.

If the patient generates inspiratory flow that does not cause a patient-trigger event, then-its detectable
commencement is treated as the initiation of the inspiratory phase of the subsequent unassisted spontqneous breath.

Note l to entry: See also expiratory flow (3.7.5), inspiratory flow (3.7.1), assured-inflation-¢ycle (3.4.1B), BAP phase
(3.10]3), additional breath (3.2.8), spontaneous breath (3.2.3), respiratory cycle (3.4416); assured-ipflation cycle
(3.4.18), assured inflation (3.3.11), ventilator-initiation (3.9.12), patient-trigger event)(3.9.6) and Figules C.2 to C.8,
C.23 10 C.34and E.5.

3.4.3
expiratory-flow time
durafion of the interval from the start of expiratory flow to its cessation

Note |1 to entry: In addition to its direct reference, this term.is only used, in context or by qualification, to
designate this concept as a measured quantity (3.1.20).

Note 2 to entry: In practice, it might be difficult to measurg(the actual flow time precisely because of the typically
asymptotic decline of the expiratory flow at this point in\the expiratory phase but this term is unlik¢ly to be used
in the description of situations where precision is critical.

Note B to entry: The expiratory-flow time and the(expiratory time can be equal.

0

Note { to entry: See also expiratory flow (3:Z45) and expiratory time (3.4.1) and Figures C.1 and C9 t¢ C.1

3.44
expiratory pause
portion of the expiratory phasé.from the end of expiratory flow to the start of inspiratory flopv

[SOURCE: ISO 4135: 2001/3)4.3, modified — Applicability clarified.]

Note |1 to entry: In addition to its direct reference, this term is only used, in context or by qualification, to
desigpnate this concept.as a measured quantity (3.1.20).

Note 2 to entry™See also expiratory phase (3.4.2), expiratory flow (3.7.5), inspiratory flow (3.7.1) ahd expiratory
hold (3.4.6).

3.4.5

- + _ ti
expl ba | nry p:\ncn 1me

duration of an expiratory pause

[SOURCE: ISO 4135: 2001, 3.4.4]

Note 1 to entry: In addition to its direct reference, this term is only used, in context or by qualification, to
designate this concept as a measured quantity (3.1.20).

Note 2 to entry: See also expiratory pause (3.4.4).
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3.4.6

expiratory hold

execution of a ventilator function intended to temporarily maintain a constant lung volume during a set
extension of the expiratory phase

Note 1 to entry: The maintenance of a constant lung volume is typically used to either facilitate the measurement
of auto-PEEP or to temporarily immobilize the torso (e.g., for diagnostic imaging).

Note 2 to entry: This function can be achieved by temporarily occluding the airway, by maintaining a pressure
at the patient-connection port or by other means. For the measurement of auto-PEEP, it is necessary to use an
expiratory hold achieved with an occluded airway.

Note 3 to entfy: Both the initiation and the duration of the function are settings.

Note 4 to en
(3.4.4) and in

fry: See also lung (3.1.16), expiratory phase (3.4.2), expiratory-hold time (3.4.7), expiratory
jtiate (3.9.1).

pause

3.4.7
expiratory-
duration of

hold time
hn expiratory hold

Note 1 to entfy: The hold time can be set by selecting a time or determined by the duration of a manual inpu

o

3.4.8
inspiratory
duration of

time
in inflation phase or inspiratory phase

[SOURCE: IS0 4135: 2001, 3.4.13, modified — Rephrased.]

Note 1 to en
qualification

[ry: In addition to its direct reference, this termsor its symbol, t;, may be used, in context
to designate this concept as a set quantity (3.1.19) or a measured quantity (3.1.20).

or by

Note 2 to entry: The symbol, ¢}, displayed in various charaeter styles, is typically used to designate the inspi
time setting, particularly where space is limited, suchhas on user interfaces.

atory

Note 3 to ent
and G.6.

N
[

ry: For information on the use of lettér symbols in the labelling of ventilation equipment see A.4

Note 4 to entfy: See also Figures C.1, C.9-taC.13, C.22 to C.34.

3.49
inspiratory phase
interval froin the start of inspiratory flow to the start of expiratory flow during an unassisted breath

[SOURCE: IS0 4135:200%;3.4.12, modified — Rephrased.]

Note 1 to en ed in

[try: Thisterm is restricted to the designation of unassisted inspirations because, when us

relation to a
avoid any infi
inflation pha

bredth(in natural language, the verb inspire is closely associated with a patient action. In or
brience of ‘ventilators breathing’, the intervals during which inflations are delivered are designa

er to

Ted as

€s.

Note 2 to entry: If additional spontaneous breaths are possible, their inspiratory phase can occur within the
inflation phase of an assured-inflation cycle.

Note 3 to entry: See also inflation phase (3.4.10), inspiratory flow (3.7.1), expiratory flow (3.7.5), unassisted breath
(3.2.12), inspiration (3.2.10), breath (3.2.1), ventilator (3.1.1), breathe (3.2.2), inflation (3.3.1), spontaneous breath
(3.2.3), assured-inflation cycle (3.4.18) and Figures C.2, C.24, C.25, C.30 to C.32 and C.34.

20 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=7e968cdd3c406b575bb6d6c82a9ab632

IS0 19223:2019(E)

3.4.10

inflation phase

interval from the start of the rise in airway pressure resulting from the initiation of an inflation to the
start of the expiratory flow resulting from its termination

Note 1 to entry: With some ventilation-modes, a concurrent breath can result in a concurrent inflation phase, for
example, it can initiate a pressure-support (PS) inflation that is concurrent with a pressure-control (PC) assured
inflation.

Note 2 to entry: Depending upon the level of granularity required for a specific description, an inflation phase can
be considered to include a termination phase.

Note B to entry: to entry See also inspiratory phase (3.4.9), airway pressure (3.6.1), initiate (3.9.1),infllation (3.3.1),
expirqtory flow (3.7.5), terminate (3.9.14), breathe (3.2.2), concurrent breath (3.2.9) and Figurés -(.3 to C.8 and
C.23 1o C.33.

3.4.11
inspjratory-flow time
duralion of the interval from the start of inspiratory flow to its cessation

Note|l to entry: In addition to its direct reference, this term may be used,Zin context or by qualification, to
designate this concept as a set quantity (3.1.19) or a measured quantity (3.1:20).

Note |2 to entry: This term becomes relevant as a separate concept with inflations where there is gn inspiratory
pausq. Where there is no inspiratory pause, it has the same value as€he‘inspiratory time.

Note B to entry: See also Figures C.9 and C.12.

3.4.12
inspjratory pause
interjval from the end of inspiratory flow to the start of expiratory flow within a respiratory ¢ycle

[SOURCE: ISO 4135: 2001, 3.4.10, modified ~<Rephrased.]

Note [l to entry: There is no inspiratory pausewhen the inspiratory flow ends with the transition to expiratory flow.

Note 2 to entry: See also inspiratory hold (3.4.14) and Figures C.9 and C.12.

3.4.13
inspjratory-pause time
duralion of an inspiratory-pause

[SOURCE: ISO 4135;2001, 3.4.11]

Note |1l to entry:\In'addition to its direct reference, this term may be used, in context or by qualification, to
designate thisleoncept as a set quantity (3.1.19) or a measured quantity (3.1.20).

Note P tofenitry: See also inspiratory pause (3.4.12) and Figures C.9 and C.12.

3.4.14
inspiratory hold

ventilator function intended to enable the respiratory pressures to temporarily equalize throughout the
lungs during a set extension of the end of an inflation or an inspiratory phase

Note 1 to entry: This function can be achieved by temporarily occluding the airway, by maintaining a pressure at
the patient-connection port or by other means.

Note 2 to entry: An inspiratory hold function is typically used to facilitate a separate clinical procedure, for
example, the measurement of lung parameters or a diagnostic imaging examination.

Note 3 to entry: The initiation of the function might be determined by a direct operator action or in conjunction
with the operation of other equipment.
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Note 4 to entry: See also inspiratory pause (3.4.12), ventilator breathing system (3.1.18), patient connection port
(3.14.5), delivered volume (3.8.2) and expired minute volume (3.8.9).

3.4.15

inspiratory-hold time
duration of an inspiratory hold

Note 1 to entry: The inspiratory-hold time might be determined by an elapsed time setting or by the duration of a
manual input.

Note 2 to entry: See also inspiratory hold (3.4.14).

3.4.16

respiratory cycle

cycle

complete s¢quence of respiratory events that leads to an increase, followed by a corresponding
decrease, of|gas volume in the Iung regardless of how it is generated

EXAMPLE 1 | The sequence of respiratory events following the initiation of an assured inflation, through o the
subsequent iitiation of the following assured inflation.

EXAMPLE 2 | A pressure-support (PS) inflation phase followed by its expiratory phase.

Note 1 to entfry: The term respiratory cycle has become a generic term for a ceraplete breath cycle, whether it is
given some fqrm of assistance, is unassisted or only results from an assuredinflation. Its use addresses a prqblem
that arises b¢cause in common usage the word, breath, is often used to.refer to either a single phase along¢ or a
complete breath cycle. It is also helpful in the consideration of the accurrence of additional breaths withiin an
assured-inflation cycle. The term ‘respiratory cycle’ is more concise than having to qualify the term breath in a way
that removes|all ambiguity.

Note 2 to enfry: This generic term is not intended for use_a@sa universal substitute for any more speciffically
applicable tefms defined in this document. Its use should\be restricted to the improvement of concisiop and
readability iff instances such as those cited in Note 1 tosentry.

Note 3 to entfy: For an assured inflation, the respiratery cycle starts with its initiation and ends with the init{ation
of the next inflation of the selected assured inflation-type. See also assured-inflation cycle (3.4.18).

Note 4 to entfy: Additional, separate respiratory cycles can be initiated within an assured-inflation cycle - se¢ also
additional bré¢ath (3.2.8).

Note 5 to entry: See also lung (3.1.16), breath (3.2.1), unassisted breath (3.2.12), spontaneous breath (3.2.3),
inspiratory phase (3.4.9), initiate (3:9.1), assured inflation (3.3.11), pressure-support (3.3.6), inflation phase (3.4.10),
expiratory phlase (3.4.2), assured<inflation cycle (3.4.18) and Figure C.23.

3.4.17

respiratory cycle time

cycle time

duration of  respiratory cycle

Note 1 to entry—tmradditiomrtoitsdirectreferemnce;,this termr may beused, ir contextor by quatification, to

designate thi

s concept as a set quantity (3.1.19) or a measured quantity (3.1.20).

Note 2 to entry: The set respiratory cycle time of an assured inflation (in minutes) is typically determined
indirectly as the reciprocal of the set rate. Respiratory cycle times are typically displayed in seconds, and rates as
per minute; the respiratory cycle time then becomes 60/set-rate.

Note 3 to entry: See also Figures C.15 to C.33.

3.4.18

assured-inflation cycle
respiratory cycle of an assured inflation

Note 1 to entry: In ventilation-modes such as SIMV, supported or unassisted additional breaths can be taken during
the expiratory phase of the assured-inflation cycle; also, during the inspiratory phase if an ACAP adjunct is provided.
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Note 2 to entry: In ventilation-modes alternatively labelled as bi-level AV, this cycle may be referred to as the bi-
level cycle.

Note 3 to entry: See also assured inflation (3.3.11), respiratory cycle (3.4.16), ventilation-mode (3.11.2), ACAP
(3.12.1), adjunct (3.11.4), bi-level AV (3.12.4) and Figures C.24 to C.33.

3.4.19

phase time ratio

I:E ratio

ratio of the inspiratory time to the expiratory time in a respiratory cycle

Note 1 to entry: In addition to its direct reference, this term or its symbol, I:E, may be used, in context or by
qualification, to designate this concept as a set quantity (3.1.19) or a measured quantity (3.1.20).

n two values
cticed and is

Note |2 to entry: By mathematical convention, a colon or a slash is used to designate a ratio-betwee
so the addition of the word ‘ratio’ is not strictly necessary. However, its addition is widely pra

considered to add to the readability of descriptive texts and lists, but in this document, its use is opfional.
3.4.20

inspjratory-time fraction

ty:tyer ratio

ratio|of the inspiratory time to the respiratory cycle time

Note |l to entry: In addition to its direct reference, this term or its symbel, t;:t1q, displayed in varipus character
style$, may be used, in context or by qualification, to designate this €oncept as a set quantity (3.1.19) ¢r a measured
quantity (3.1.20).

Note 2 to entry: This value can be expressed as a ratio, fraction or percentage.

Note B to entry: See also phase time ratio (3.4.19), inspiratory time (3.4.8) and respiratory cycle time [3.4.17).

3.5 | * Rate terminology

3.5.1 Preferred rate concepts?)

3.5.1.1

set rate

DEPRECATED: f

DEPRECATED: frequency

numbper of assured inflations that are set to occur in a specified period of time, expressefl as breaths
per rhinute

Note [l to entry: In the absence of suitable standardization, manufacturers have devised their own gbbreviations
to depote the vaxious terms relating to respiratory rate for use on user interfaces, where space is pften limited,
and ih user manuals. In the case of set rate, it has become widely established custom and practige, when used
in coptext and without further qualification, to adopt the abbreviation, “Rate”, displayed in varigus character
styles.With the introduction of the term assured inflation in this document the adoption of the abbreviation AR
dlspl :ynﬂ in various character cfy]nc’ to represent assured rate, would be :\pprnprinfp as-an-alternative for this
purpose.

Note 2 to entry: The set rate can be determined by the operator either by a direct setting, or indirectly by means
of an algorithm (see Example 4).

Note 3 to entry: The set rate assures the operator that inflations of the selected assured inflation-type will be
delivered at intervals (in minutes) not exceeding, on average, the reciprocal of the set rate, although the actual
interval between any two successive inflations might not be constant.

2) The terms in this subclause are the designations for the preferred concepts relating to breath rate in this
document. Examples of alternative designations for admitted concepts are listed in 3.5.2.
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Note 4 to entry: The deprecated symbol, f, and the term that it represents, frequency, are deprecated as synonyms
for set rate in this document. Although having similar meanings, rate is the term more usually used in reference
to the number of instances occurring in a certain period of time, with no inference that the interval between
these instances is constant, whereas frequency has more of the connotation of occurring at constant intervals.

EXAMPLE1  With an assist/control (A/C) ventilation-mode, the set rate is the assured minimum ventilator-
initiated inflation rate; with any patient-initiated (assist) inflations the total respiratory rate becomes higher. See

Figure C.17.

EXAMPLE 2 With an IMV (intermittent mandatory ventilation) mode, the set rate is the rate at which the assured
inflations are initiated. See Figure C.18.

EXAMPLE 3 ALth 2 SIMN (cunchynnizod jntorpaittont mmandatory yoptilaring) mads tha cof rato ic tha Ay rage
Ao YR EAHFORIZ G HItGFHHEEEREIREREGE0+F) ) SetatE15—ne—av g

rate at which|the assured inflations are initiated. See Figure C.19.

EXAMPLE 4 | With one means of achieving a MMV (minimum minute volume) ventilation-mode, the mode-cqntrol
algorithm aufomatically adjusts the set rate downwards from its initial setting, as necessary to maintain the set
minute volumi as a minimum.

3.5.1.2
total respinatory rate
total rate
number of rgspiratory cycles in a specified period of time, expressed as breaths per minute

Note 1 to enfry: In addition to its direct reference, this term, and its abbréviation, RR,,, displayed in various
character styfles, is only used, in context or by qualification, to designate\this concept as a measured quantity
(3.1.20).
Note 2 to ently: The total respiratory rate is the spontaneous breath-ate plus the ventilator-initiated inflation rate.

Note 3 to entry: Separate respiratory cycles initiated within assured-inflation cycles are counted as part of theftotal.

Note 4 to enfry: See also additional breath (3.2.8), respiratory cycle (3.4.16), initiate (3.9.1) and assured-inflation
cycle (3.4.18)

3.5.1.3
spontaneous breath rate
spontaneoxs rate

ISO spontanjeous-breath rate
total numbe} of spontaneous breaths initiated in a specified period of time, expressed as breaths per mfnute

Note 1 to entry: In addition to.it direct reference, this term, and its symbol, RRSpont, displayed in vdrious
character styfles, is only used,%m context or by qualification, to designate this concept as a measured quantity
(3.1.20).

Note 2 to entyy: The spontaneous breath rate is the difference between the total respiratory rate and the ventijator-
initiated infldtion rate.

Note 3 to entfy~The detection of the beginning and end of a breath is dependent on the sensitivity of the ventfilator
sensors and the‘thresholds of the detection algorithms. For further information concerning the reliability of
using the patient-triggered rate as a measure of the spontaneous-breath rate, see patient-trigger event (3.9.6).

Note 4 to entry: Because there is no dependent action required, as is the case with assisted breaths, the counting
of an unassisted spontaneous breath can be delayed until its inspiratory phase has terminated, thereby allowing a
higher level of discrimination between actual breaths and spurious events.

Note 5 to entry: Many legacy ventilators display and log the spontaneous breath rate as the unassisted breath rate
plus the supported breath rate. While true for CSV modes, this practice does not include the spontaneous breaths
that can initiate assured inflations, for example, in assist/control (A/C) ventilation and SIMV modes, making the
spontaneous breath rate measurement dependent on the ventilation-mode that has been selected. This practice is
considered to be misleading and is not supported in this document. The admitted term ISO spontaneous-breath
rate has been included for use where it is necessary to highlight this distinction as, for example, was necessary in
ISO/IEEE 11073-10101[22],
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Note 6 to entry: See also spontaneous breath (3.2.3), breath (3.2.1), initiate (3.9.1), unassisted breath (3.2.12),

ventil

ator-initiation (3.9.12) and patient-trigger event (3.9.6).

3.5.1.4

ventilator-initiated inflation rate
ventilator-initiated rate

number of inflations initiated by a timed signal within the ventilator in a specified period of time,
expressed as breaths per minute

Note

1 to entry: In addition to its direct reference, this term, and its symbol, RR, ..,

displayed in various character

styles, is only used, in context or by qualification, to designate this concept as a measured quantity (3.1.20).

Note

Note
inflat]

Note
breat

3.5.1
total
total

Note
desig]

3.5.2

3.5.2
assu|
num

Note
desig

Note
the s4
rate |

3.5.2
unasg
num
time

Note
desig

red inflation-type rate

D to entry: Ventilator-initiated inflations generate controlled breaths.

3 to entry: In this document an inflation initiated by a patient-trigger event is classed as‘ajpati
ion; not as a ventilator-initiated inflation.

4 to entry: See also inflation (3.3.1), breath (3.2.1), initiate (3.9.1), ventilator-jnitiation (3.9.1
h (3.2.16), patient-trigger event (3.9.6) and assured inflation (3.3.11).

.5
inflation rate
number of inflations initiated in a specified period of time, expressed as breaths per m

1 to entry: In addition to its direct reference, this term is¢only used, in context or by qu
nate this concept as a measured quantity (3.1.20).

A

ber of assured inflation-type initiations in@ specified period of time, expressed as breath

1 to entry: In addition to its direct reference, this term is only used, in context or by qu
nate this concept as a measured quantity (3.1.20).

D to entry: In Group 1a) and Greup 2 ventilation-modes the assured inflation-type rate is assured
t rate; in Group 1b) ventilationimodes, the assured inflation-type rate is assured to be at least eq
ut will be higher if there aré additional breaths.

2

sisted breath rate

ber of spontgneous breaths with no assistance from an inflation, initiated in a specifi
expressedias breaths per minute

1 to efitry: In addition to its direct reference, this term is only used, in context or by qu
nate this concept as a measured quantity (3.1.20).

Secondary rate concepts — Rate terms for.use if required for specific purposes

ent-triggered

2), controlled

nute

hlification, to

5 per minute

hlification, to

to be equal to

ual to the set

bd period of

hlification, to

Note 2
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3.5.2.3

addi

tional breath rate

number of additional breaths initiated in a specified period of time, expressed as breaths per minute

Note 1 to entry: In addition to its direct reference, this term is only used, in context or by qualification, to

desig

nate this concept as a measured quantity (3.1.20).

Note 2 to entry: The additional-breath rate is the difference between the total respiratory rate and the set rate.

3) 3.5.1lists the five principal rate concepts that are necessary for the majority of mode descriptions. Situations
might arise where alternative rate concepts are required. Most of these may be formed as post-coordinated terms
comprising combinations of simpler terms already defined in this document. The four such terms entered in this
subclause are provided only as examples of possible post-coordinated terms.
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Note 3 to entry: See also additional breath (3.2.8), initiate (3.9.1), total respiratory rate (3.5.1.2) and set rate

(3.5.1.1).

3.5.2.4
concurrent

unassisted-breath rate

number of unassisted spontaneous breaths initiated during assured-inflation phases in a specified period
of time, expressed as breaths per minute

Note 1 to entry: In addition to its direct reference, this term is only used, in context or by qualification, to
designate this concept as a measured quantity (3.1.20).

Note 2 to entry: See also unassisted breath (3.2.12), spontaneous breath (3.2.3) and concurrent breath (3.2.9).

3.6 Pressg

3.6.1
airway pre
pressure at

Note 1 to ent
styles, is only

Note 2 to en
providing thd

Note 3 to ent
inspiratory pi

Note 4 to ent
measured, thi
which artific
site where a

enters the pa

Note 5 to ent
referred to in

Note 6 to ent
proximal pre
pressure; de|
synonyms by
given concep

Note 7 to en|
artificial vend

3.6.2
inspiratory

ure terminology

Ssure
Lhe patient-connection port, relative to ambient pressure unless otherwise-specified

ry: In addition to its direct reference, this term or its symbol p,,,, displayed in various char
used, in context or by qualification, to designate this concept as a megsured quantity (3.1.20).

try: The site(s) of actual measurement(s) may be anywhere ifi¢the ventilator breathing s)
t the indicated value is referenced to that at the patient-connegtion port.

(y: This is the generic term for this fundamental concept. Post-coordinated terms, for example
essure and baseline airway pressure, are used in particularcontexts.

ry: Although providing no explicit indication as to where along the patient's airway this press
s term, along with its symbol, has become widely:adopted as referencing the pressure at the pd
al-ventilation equipment is connected to the patient's airway or to an airway device. This is thd
fommon and replicable pressure can be continuously monitored, conveniently, before breathin
fient.

Iy: A pressure measured in the patient’s airway at a site other than at the patient-connection g
this document as a respiratory pressure.

ry: The following terms are/deprecated for use as synonyms for airway pressure: patient preg
ssure; mouth pressure; pressure at the Y-piece; respiratory pressure; working pressure; inf
livered pressure; applied pressure; ventilator pressure. Some of these terms might be
t one of the objectivesf a terminology standard is to select just one preferred term to repre
.

kry: See also‘patient-connection port (3.14.5), ventilator breathing system (3.1.18), airway (3
ilation (3.4:10), respiratory system (3.1.17) and Annex C.

pressure

acter

stem,

peak

ire is
int at
final

g 84S

ortis

sure;
ation
valid
ent a

1.2),

RSutre

support pre

airway pressure during an inspiratory or inflation phase

Note 1 to entry: In addition to its direct reference, this term may be used, in context or by qualification, to
designate this concept as a set quantity (3.1.19) or a measured quantity (3.1.20).

Note 2 to entry: As a setting, the value of this quantity is the intended constant pressure level to be attained
following a set rise time. Inflation-types that are pressure-regulated to a constant level include pressure-control and
pressure-support.

Note 3 to entry: As a measurement, this is the general term for the pressure at any point in time during an
inspiratory or inflation phase. It will typically be qualified to indicate the point in the phase to which the
observation applies, examples being peak inspiratory pressure, plateau pressure and end-inspiratory pressure. It
may also be displayed as a waveform. See also G.4.
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Note 4 to entry: An inspiratory pressure (or support pressure) is always relative to ambient pressure, that is,
independent of the baseline airway pressure unless indicated otherwise by the differential symbol, A, as a prefix.
See 3.6.7.

Note 5 to entry: The term support pressure has been included as a special case of an inspiratory pressure that may
be used to denote the airway pressure during pressure-support inflations, primarily because its setting is often
used alongside a setting for a pressure-control inflation on a user interface and in this way can be easily separately
identified.

Note 6 to entry: The symbols, p; or p,,,, displayed in various character styles, are typically used to designate
these pressure settings, particularly where space is limited, such as on user interfaces.

Note [7toentry— The fottowing termrsare deprecated a5 Syony TS for the termr inmspiratory pressgre: delivered
presqure; plateau pressure; pressure limit; respiratory pressure; working pressure; target“-pressure; end-
inspifatory pressure; insufflation pressure.

Note B to entry: See also airway pressure (3.6.1), inspiratory phase (3.4.9), inflation phase{3:4.10), sef (3.1.19), rise
time (3.3.10), pressure-regulation (3.3.9), baseline airway pressure (3.10.1), plateau inspiratory prdssure (3.6.4),
presspre limit (3.13.1), end-inspiratory pressure (3.6.8), A inspiratory pressure (3.6.4) and Figures C.3 to C.13 and
C.22 to C.34.

3.6.3
peak inspiratory pressure

peak pressure

highest airway pressure reached during a previous respiratorycycle

Note |1 to entry: In addition to its direct reference, this term IS only used, in context or by qualification, to
designate this concept as a measured quantity (3.1.20).

Note P to entry: Peak inspiratory pressure is always referencted to the ambient pressure.

Note |3 to entry: In this document, the use of peak\inspiratory pressure or peak pressure to denofle a setting is
depre¢cated.

Note|4 to entry: See also airway pressure((3.6.1), respiratory cycle (3.4.16), inspiratory pressurg (3.6.2) and
Figunes C.9 to C.13, C.23 and C.27.

3.6.4
plat¢au inspiratory pressure
plat¢au pressure

airw@y pressure during an.nspiratory pause when the flow at the patient-connection port is zero

Note |1 to entry: In addition to its direct reference, this term is only used, in context or by qualification, to
designate this coneept’as a measured quantity (3.1.20). The corresponding set value is that of the inspiratory
presspre.

Note [2 to entry: Methods used to determine plateau pressure include assessment of the inspiratory|pressure and
inspitatoxy flow waveforms, the application of an inspiratory hold manoeuvre, whether manual or qutomated, or
by applying a least squares curve-fitting analysis to the inspiratory pressure waveform.

Note 3 to entry: With a pressure-control inflation, unless the airway pressure reaches a constant level during the
inflation phase, there will be no plateau pressure and, therefore, no valid measurement can be made.

Note 4 to entry: Concurrent patient respiratory activity or leaks can destabilize the pressure level.

Note 5 to entry: When given sufficient time at its stabilized level and there is no airway flow due to respiratory
activity, gas distributes throughout the lungs as far as is possible and the plateau inspiratory pressure typically
will be an indication of the end-inspiratory average alveolar pressure.

Note 6 to entry: Although it will often have the same value, this term is not a synonym for end-inspiratory pressure.

Note 7 to entry: See also inspiratory pressure (3.6.2), inspiratory hold (3.4.14), inspiratory pause (3.4.12), end-
inspiratory pressure (3.6.8), concurrent breath (3.2.9) and Figure C.12.
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inspiratory-pressure relief
means of limiting the maximum inspiratory pressure to the set level by discharging excess inspiratory
flow to the atmosphere

Note 1 to entry: The intended maximum inspiratory pressure level is determined by the set pressure limit.

Note 2 to entry: This form of pressure limitation will often result in the delivered volume falling below that set as
the set relief-pressure is approached. Awareness of this characteristic is important for operators of the simple
gas-powered ventilators that typically use such pressure-limitation means and in which there is no independent
measurement of the inspiratory volume or the expired tidal volume.

Note 3 to ent

3.6.6

A

delta
difference b

Note 1 to en
referenced td
pressure to d
pressure levd

Note 2 to ent

Note 3 to enf
baseline airw|

3.6.7

A inspirato
A pressure
A support p1
differential

Note 1 to ent
by qualificati

Note 2 to enf
expressed as
types and rel
vocabulary o
that conventi
respiratory p
is used to ind
higher, baseli
These prefixd

Fy: See also set (3.1.19) and pressure limit (3.13.1).

etween two quantities

try: This symbol is used in this document as a prefix to denote that the qualified parame
another parameter. In particular, it is used in this document to qualifysatVinspiratory or expin
enote when it is referenced to a baseline airway-pressure level instead of to the default, an
1.

y: In verbal communication, A, as used in this document, is expressed as either ‘delta’ or ‘differe

ry: See also 4 inspiratory pressure (3.6.7), inspiratory préssure (3.6.2), expiratory pressure (3
ny pressure (3.10.1) and Figures C.1, C.9, C.10, C.29, C.30%and C.33.

'y pressure

ressure
irway pressure relative to baseline airway pressure during an inflation phase

Fy: In addition to its direct reference; this term or an appropriate symbol may be used, in cont
on, to designate this concept as ‘a.set quantity (3.1.19) or a measured quantity (3.1.20).

ry: There is currently no(agreed convention as to whether an inspiratory pressure is always
an absolute quantity relative to ambient pressure or an absolute quantity for one group of infl
htive for another. Thisshias unacceptable patient-safety implications that need to be addresse

on has been adopted as a requirement in this document. Without a prefix, or any other indic
ressures are ‘always to be considered to be relative to ambient pressure. The addition of a A p
icates a pressure that is relative to the set BAP level. In ventilation-modes where there is a s¢
e airwgy.pressure, then the prefix for a pressure relative to that higher-pressure level becom
s areapplicable to relevant terms, symbols and displayed values but not to inflation-types.

ter is
atory
bient

ntial’.

.6.9),

Xt or

to be
ition-
d in a

F lung ventilation. The'symbol, A, is currently sometimes used as a prefix to make this distinctiof, and

htion,
refix,
cond,
S Ay.

Note 3 to ent]

ry:The sum of the set BAP level and the A inspiratory pressure equals the inspiratory pressure

This

applies to both settings and measurements of this parameter.

Note 4 to entry: See also 4 (3.6.6) and Figures C.1, C.9, C.10, C.29, C.30 and C.33.

3.6.8

end-inspiratory pressure
airway pressure at the point when inflation termination is initiated

Note 1 to entry: In addition to its direct reference, this term is only used, in context or by qualification, to

designate thi

s concept as a measured quantity (3.1.20).

Note 2 to entry: This pressure is displayed or recorded as the last measured value of the inspiratory pressure

before the ini

28

tiation of inflation termination.
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Note 3 to entry: This pressure might be coincident with the peak inspiratory pressure or the end of an inspiratory
pressure plateau and hence have the same value.

Note 4 to entry: The end-inspiratory pressure is always recorded and displayed as an airway pressure, that is, as
relative to ambient pressure, unless indicated otherwise by the differential symbol, A, as a prefix.

Note 5 to entry: See also airway pressure (3.6.1), inflation phase (3.4.10), initiate (3.9.1), terminate (3.9.14), peak
inspiratory pressure (3.6.3), plateau inspiratory pressure (3.6.4), A inspiratory pressure (3.6.7) and Figure C.9 to C.13.

3.6.9
expiratory pressure
respiratory pressure during an expiratory phase

Note |1 to entry: In addition to its direct reference, this term is only used, in context or by qualification, to
designate this concept as a measured quantity (3.1.20).

Note |2 to entry: In this document, an expiratory pressure is taken to be an airway pressure unless used in a
compound (post-coordinated) term, in which case the new name or its definition ¢an'indicate an alternative
measjurement reference site or reference pressure level.

Note |3 to entry: As a measurement, this is the general term for the pressute-at any point in tige during an
expir@tory phase. It will typically be qualified to indicate the point in the phage'or the site to which th¢ observation
appligs. It may also be displayed as a waveform.

Note [t to entry: The expiratory pressure is always relative to ambientpressure, that is, independent ¢f the baseline
airwqy pressure unless indicated otherwise by the differential symbol, A, as a prefix.

Note 5 to entry: See also airway pressure (3.6.1), Figure C.9 to Cx12, A.4 - 3, and G.4.

3.6.10

expiratory pressure-relief
means that relieves expiratory pressure at thé ‘initiation of and throughout the expiratgry phase by
allowing expiratory flow to pass through te the exhaust port with minimal resistance whe¢n above the
BAP |evel, but which inhibits that flow beléw the BAP level

Note [l to entry: Separate valves providing this function (often referred to as PEEP valves) are, typically, standard
accegsories with bag-valve-mask ventilators.

Note|2 to entry: With this function acting alone during a BAP phase, an unassisted inspiration might incur
additjonal work of breathing, and if there is a leak in the ventilator breathing system or at the conrjection to the
patiept, the airway pressure\might fall towards the ambient pressure, which will result in a loss of|the intended
PEEP| Such consequences.Can be mitigated by the provision of a bias flow or prevented by the provision of demand
flow ¢r an ACAP adjunct;active at the BAP level.

3.6.11
tubel compensation
TC
airwgiy-pressure offset feature provided by a ventilator during the inspiratory phase of an ynassisted or
suppprted spontaneous breath, or during an expiratory phase, specifically for the intended purpose of
compensating, at least in part, for any added airway resistance imposed by an airway device

Note 1 to entry: Tube compensation is not classified as an inflation-type because its intention is to provide
compensation for an artificially imposed resistive load and not to unload some of the patient’s work of breathing.

Note 2 to entry: The assistive offset is typically calculated by the ventilator, based on information entered by the
operator, for example, the inside diameter of an endotracheal tube.

Note 3 to entry: The assistive offset is not intended to compensate for the effects of lung stiffness.
Note 4 to entry: To achieve compensation during the expiratory phase of a breath the airway pressure may be

reduced below the baseline airway pressure for part of the expiratory phase but this document does not sanction
the intentional application of sub-ambient pressures to the patient-connection port.
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Note 5 to entry: See also airway pressure (3.6.1), inspiratory phase (3.4.9), unassisted breath (3.2.12), supported
breath (3.2.13), spontaneous breath (3.2.3), expiratory phase (3.4.2), baseline airway pressure (3.10.1) and patient-
connection port (3.14.5).

3.7 Flow
3.7.1

terminology

inspiratory flow

DEPRECATED: peak flow
DEPRECATED: flow limit
flow of gas delivered to the patient through the patient-connection port during an inspiratory or

inflation ph

i

Note 1 to enfry: In addition to its direct reference, this term may be used, in context or by qualificati

designate thi

Note 2 to enty
styles, is typi
interfaces wh

5 concept as a set quantity (3.1.19) or a measured quantity (3.1.20).

y: In the absence of suitable standardization, the abbreviation, “Flow”, displayed.in vdrious char
cally used by manufacturers to designate the constant inspiratory flow setting, particularly o
ere space is often limited, and in user manuals.

Note 3 to eptry: Where an inflation serves to augment a patient's spontaneous ‘breath then, concept

inspiratory fI
inspiratory ef
most ventilat|
has been ado
when there i
separate con

Note 4 to ent]
volume when
at the patien
operator-det
the actual fld
relative to th

Note 5 to ent
this documer

Note 6 to en
(3.8.2), inspin

3.7.2

pow can be seen as being comprised of a component of demand flow) resulting from the pat
forts and a component of flow due solely to the raised pressure ofthe inflation. However, curr
brs cannot separate these two components and so the unattribyited inclusive term, inspirator}
pted in this document for general use. The term demand flew\is included in this document fd

a necessity to make reference to the flow resulting solely.from the patient's inspiratory effort
Cept.

ry: The set inspiratory flow will be a good representation of the actual flow that generates thg
it all enters the patient’s respiratory tract. This.isfrequently not the case due to, for example, le
/airway device interface [particularly in neonatal and NIV (non-invasive ventilation)] and fro
chable part of the ventilator breathing system. With these conditions, a more reliable indicat
w that will enter the respiratory tract will be provided if the inspiratory flow is leak-compen|
ht set.

ry: For further information on the semantics of measured quantities and the term inspiratory f}
tsee A4 -3,G.3, G.4 and Annex-H:

[ry: See also inspiratory effort (3.2.7), demand flow (3.7.10), tidal volume (3.8.1), delivered v
atory volume (3.8.3) and the Figures of Annex C.

peak inspinatory flow

highest flow
inflation phd

of gas delivered to the patient through the patient-connection port during an inspiratg
se

Note 1 to e

ry:Iry addition to its direct reference, this term may be used, in context or by qualificati

designate thisencept as a measured value but in this document, is not used to designate this concept as

|

n, to

acter
user

ually,
ient's
ently,
flow,
r use
S as a

tidal
kage
n the
on of
sated

ow in

lume

ry or

n, to
a set

value (3.1.19

J-

Note 2 to entry: See also Figures C.1, C.2 and C.9 to C.11.

3.7.3

inspiratory-termination flow
termination flow
inspiratory flow threshold at which the termination of a flow-terminated inflation-type is initiated

Note 1 to entry: In addition to its direct reference, this term is only used, in context or by qualification, to

designate thi

s concept as a set quantity (3.1.19).

Note 2 to entry: This threshold flow is typically expressed as either a set inspiratory-termination flow or a set
percentage of the peak inspiratory flow.
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Note 3 to entry: For labelling purposes a further abbreviation, such as, Term’'n flow %, can be appropriate

Note 4 to entry: See also inspiratory flow (3.7.1), flow-termination (3.9.15), termination (3.9.14), peak inspiratory
flow (3.7.2), initiate (3.9.1), and Figures C.6 and C.10.

3.74

end-inspiratory flow
inspiratory flow at the point when inflation termination is initiated

Note 1 to entry: In addition to its direct reference, this term is only used, in context or by qualification, to

desig

nate this concept as a measured quantity (3.1.20).

Note
zero
expir

Note
comp

Note
(3.9

3.7.5
expi
flow

Note
desig

Note

volun|
devic
relial

Note
leaka,

3.7.6
end-
expin

Note
desig

Note
towa

Note
and,

n response to a termination signal; the inflation phase itself does not terminate until the gomi
itory flow.

3 to entry: The measured value can be expected to be closer to the actual value if the-measurg
ensated.

4 to entry: See also inspiratory-termination flow (3.7.3), terminate (3.9.14)~inspiratory flow (|
), inflation phase (3.4.10) and Figure C.5.

ratory flow
from the patient through the patient-connection port ducing.an expiratory phase

1 to entry: In addition to its direct reference, this term'is only used, in context or by qu
nate this concept as a measured quantity (3.1.20).

2 to entry: The integral of the measured expiratory flow will be a good representation of thd
e when there is no gas loss. This is frequently not'the case due, for example, to leakage at the p
b interface [particularly in neonatal and NIV \(non-invasive ventilation)]. With these condit
le indication of the actual expired tidal volutne will be provided if the expiratory flow is leak-cg

3 to entry: See also patient-connection_port (3.14.5), expiratory phase (3.4.2), expired tidal v
ge tidal volume (3.8.5), airway deviée (3.1.3), NIV (3.1.15) and the Figures of Annex C.

expiratory flow
atory flow at the point of-initiation of an inflation or an inspiration

1 to entry: In addition to its direct reference, this term is only used, in context or by qu
nate this concept.a§ia measured quantity (3.1.20).

2 to entry: This flow, if any, is that measured before the expiratory-flow waveform trajector
Fds zero i hesponse to either an inflation-initiation signal or the initiation of an unassisted bred

B toentry: As a measured value, end-expiratory flow is an indication of auto-PEEP that has not fu|
herefore, that the pressure in the lungs might be higher than the intended minimum.

2 To entry: This [Tow 1S that measured before the mmspiratory-flow waverorm trajectory transigions towards

nencement of

ment is leak-

B.7.1), initiate

hlification, to

expired tidal
ntient/airway
ions, a more
mpensated.

lume (3.8.4),

hlification, to

y transitions
th.

[ly dissipated

Note 4 to entry: The measured value might be closer to the actual value if the measurement is leak-compensated.

Note

3.7.7
bias

5 to entry: See also Figures C.8 and C.31.

flow

flow that passes through the ventilator breathing system to the exhaust port but is not intended to
contribute to the work of lung ventilation

Note 1 to entry: In addition to its direct reference, this term may be used to designate this concept, in context or
by qualification, as a set value (3.1.20).
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Note 2 to entry: The term bias flow is used to refer to an intended low-level flow that passes right through the
ventilator breathing system with the purpose of improving the responsiveness and accuracy of the ventilator’s
control and detection systems, and of minimising the rebreathing of expired gas. It is typically only maintained

during an expiratory phase but can be maintained throughout a respiratory cycle.

3.7.8
continuous

flow

gas flowing continuously through the ventilator breathing system, with a proportion intermittently
passing to the patient's lung whenever the airway pressure is raised by the ventilator or an operator
action, or flow is demanded by a patient's inspiratory effort

Note 1 to ent

v: In addition to its direct reference, this term may be used to designate this concept, in cont

Xt or

by qualificati

Note 2 to ent
used in the a

Note 3 to ent
example, by |
an expiratory

Note 4 to en
effort (3.2.7)

on, as a set value (3.1.20).

(y: A constant, continuous flow in the inspiratory limb of the ventilator breathing systemgs-comij
‘tificial ventilation of neonatal and paediatric patients.

"y: The airway pressure can be intermittently raised to a set pressure-limited inspiratory pressu
he use of an adjustable pressure-relief valve operating in parallel with either the timed occlusi
valve, or the manual occlusions of a normally-open exhaust port.

ry: See also ventilator breathing system (3.1.18), lung (3.1.16), airwdy, pressure (3.6.1), inspin
set (3.1.19), artificial ventilation (3.1.10), pressure-limited (3.13.2) and-exhaust port (3.14.2).

3.79

decreasing
DEPRECATH
airway-flow|

Note 1 to ent

the inspi

a typical

Note 2 to ent
applications,
a range of w{
inconsequent

Note 3 to ent
by the additi

Note 4 to en
example, as {
regulated inf]
is alternativd

a selectable inspiratory-flow waveform pattern following an initial rise,

flow pattern
D: decelerating-flow pattern
waveform with a continuously decreasing flow

Fy: This term is applicable to the description of

ratory-flow waveform pattern of a pressure-regulated inflation following an initial rise, and
expiratory-flow waveform.

I'y: A decreasing flow pattern is-assumed to be nominally linear unless otherwise indicated. In
the precise linearity of such a waveform is not critical and so this term is appropriate to des
veforms that includes thesé that might have minor nonlinearities, providing these are essen
ial.

Fy: If the decreasing flow pattern is other than nominally linear this should be indicated - prefd
n of an appropriate descriptive term, thereby creating a new post-coordinated term.

ry: An example of a typical nonlinear pattern is illustrated in Figure 1, which is designate
concavexdecreasing flow pattern. This a typical flow-waveform pattern resulting from a pre
ation following an initial rise, or of a typical expiration. Although not a common feature, this
ly-applicable to the description of a selectable inspiratory flow waveform pattern of this form

volume-contr

nonly

re, for
ns of

atory

most
cribe
tially

rably

d, for
Esure-
term
for a

ol (VF) inflnh'nn- a selectable pattern intended to merge some of the benefits of a pressure-c

ntrol

(PC) inflation waveform with those of volume-control.

Note 5 to entry: A concave decreasing flow pattern is typical of the airway flow waveform observed in situations
where the applied pressure difference across the airway resistance is changing due to the charging or discharging
of the compliant lung. Such a pattern is sometimes referred to as an exponential waveform although there is
generally too much nonlinearity in the system for that to be even approximately the case.

Note 6 to entry: Although a commonly used term, ‘decelerating-flow pattern’ is an incorrect designation for any
form of decreasing flow pattern in that the rate of flow of a gas, which is essentially a measure of its velocity,
cannot be ‘decelerated’; it is only a volume of the gas that can be accelerated and decelerated - not the ‘velocity’ of
that gas.
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Figure 1 — Example of a decreasingflow pattern

0
and flow

1y pressure at its intended value

1 to entry: In addition to its direct reference, this term may be used, in context or by qu
nate this concept as a measured quantity (341.20).

2 to entry: This term denotes the specific subset of inspiratory flow that is solely due to
aneous inspiratory efforts when canhected to a ventilator. In certain contexts, a term for th
pful but where this is unimpoxtant the concept can be assumed to be included within the
alized term, inspiratory flow-(See Notes to 3.7.1).

3 to entry: During unassisted breathing, the intention is that the demand flow will meet the

nds in a manner that'allows unrestricted breathing at the applicable BAP level. This can in
unction that temporarily elevates the airway pressure slightly, with the intention of compen
ble pressure drepZacross an airway device or for the inevitable pressure drop that is nece
Lire-regulation-function to provide flow in proportion to the demand. Alternatively, it can b
rovision of ACAP, an adjunct that facilitates unrestricted breathing by the generation of de
rtion to.the patient's demand, with no dependency on a patient-trigger event.

4 toentry: Where spontaneous breaths are given assistance by an inflation, the flow throug
ction’ port durlng the mflatlon phase will be the sum of that due to the raised pressure of

generated by a ventilator solely to meet the flow.demand of the patient while acting to aintain the

hlification, to

the patient's
s distinction
scope of the

batient's flow
bolve the use
ating for the
ssary for the
provided by
mand flow in

h the patient-
the inflation

and tlldl. uutc I.U LllC llUVV uv::luauu 1c>u1uus fl UIII LllU IJULICIIL.) lll.)[Jll ULUI)/ CJ_]UI L UCLQUDU LllClU lD
reliable way to separate these two components, in this document the total of the flow generated is denoted by the
inclusive, general term, inspiratory flow.

currently no

Note 5 to entry: Because a demand flow function is required to provide flow in proportion to the demand it is
necessary for it to be independent of any set trigger level.

Note 6 to entry: See also airway pressure (3.6.1), inspiratory flow (3.7.1), unrestricted breath (3.2.5), BAP (3.10.2),
airway device (3.1.3), pressure-regulation (3.3.9), ACAP (3.12.1), patient-trigger event (3.9.6), spontaneous breath
(3.2.3), inflation (3.3.1), inspiratory effort (3.2.7), set (3.1.19) and trigger level (3.9.5).
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3.711
airway leak
loss of respiratory gas from its pathway between the patient-connection port interface and the lungs

Note 1 to entry: In addition to its direct reference, this term may be used, in context or by qualification, to
designate this concept as a measured quantity (3.1.20).

Note 2 to entry: Loss of gas at the interface between a mask or endotracheal tube and the patient is considered to
be an airway leak, as is also loss of gas at the patient-connection port interface.

Note 3 to entry: An airway leak can be expressed as a flow rate or a volume and during an inspiratory, inflation or
expiratory phase, or during a period of time.

Note 4 to entfry: See also patient-connection port (3.14.5), airway (3.1.2), inspiratory phase (3.4.9), inflatiow phase
(3.4.10) and gxpiratory phase (3.4.2).

3.712
ventilator breathing system leak
VBS leak
loss of gas ffom the ventilator breathing system

Note 1 to enfry: In addition to its direct reference, this term may be used, in context or by qualificati¢n, to
designate thiks concept as a measured value (3.1.20).

Note 2 to enffry: With this definition, this leak does not include any loss of gas at or beyond the interface jit the
patient-conndction port.

Note 3 to enfry: The term may be applied to the total ventilator breathing system leakage or, more specifically,
to any leakage that influences the displayed values of delivered.volume or expired minute volume. Any|such
implications ghould be disclosed by the manufacturer.

Note 4 to enftry: Relevant international standards generally require that ventilator breathing system le@kage
should not exceed a specified rate of flow, expressed at:BTPS (body temperature and pressure, saturated).

Note 5 to enfry: See also ventilator breathing systenv (3.1.18), patient-connection port (3.14.5), delivered volume
(3.8.2) and expired minute volume (3.8.9).

3.8 Volume terminology

3.8.1
tidal volume
volume of gas that enters andleaves the lung during a breath

Note 1 to enfry: In addition to its direct reference, this term or its symbol, V;, displayed in various charfacter
styles, may le used, imcontext or by qualification, to designate this concept as a set quantity (3.1.19)f As a
measured qugntity, itis.0nly used to designate this concept when expressed as a compensated value.

Note 2 to enfry: In practice, the volumes that enter and leave the lung are typically measured as deliveréd (or
inspiratory) iolumes and expired tidal volumes because, even without leakage, these two gquantities will only be
nominally equal due to physical and/or compositional changes of the gas and normal physiological variation in
end-expiratory lung volume. Leakages between the point at which the flow towards the patient is measured and
the lung, such as occur at the connection to the patient's airway, will increase these discrepancies.

Note 3 to entry: Without leakage compensation the measured expired tidal volume will be a better representation
of the actual tidal volume because leakage is less during expiration than during delivery due to the lower mean
airway pressure. Where leakage compensation is in operation, the actual delivered and inspiratory volumes are
typically greater than the set tidal volume, but the compensated tidal volume provides a better representation of
the actual tidal volume.

Note 4 to entry: With ventilation equipment where no inspiratory or expired volume measurements are available
the actual tidal volume might deviate from the set value as a result of the factors referred to in Note 2 to this entry.
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3.8.2
delivered volume
net volume of gas delivered to the gas output port during an inspiratory or inflation phase

Note 1 to entry: In addition to its direct reference, this term or its symbol, V;, displayed in various character
styles, may only be used, in context or by qualification, to designate this concept as a measured quantity (3.1.20).

Note 2 to entry: The delivered volume is a good representation of the actual tidal volume when all of the delivered
volume enters the patient's respiratory tract. This is frequently not the case due to, for example, leakage around
the endotracheal tube or face mask [particularly in neonatal and NIV (non-invasive ventilation)]. However, where
the actual delivered volume is leak-compensated relative to that set the setting is considered to be a sufficiently

reliable indication of the tidal volume for it to be so labelled.

Note
any v

Note
(3.1.1

3.8.3
insp

blume that passes through the expiratory valve as a consequence of a bias flow.

4 to entry: See also gas output port (3.14.3), inflation (3.3.1), inspiratory phase (3.4.9), tidal volu
9), expiration (3.2.11) and bias flow (3.7.7).

jratory volume

voluine of gas delivered through the patient-connection port during ahn inspiratory or inflatiq

Note
style

Note
been
conné
from
meas
from
patie

Note
delivg

3.84
expi

3 to entry: The delivered volume is defined as a net volume because it is the actual volume dellivered minus

me (3.8.1), set

n phase

us character

1 to entry: In addition to its direct reference, this term or its,symbol, V|, displayed in vari
5, may only be used, in context or by qualification, to designatethis concept as a measured qu

widely adopted to date. It is a concept relevant to where measurements of volume made close {
ction port, such as is typically the case with self-conitained, multi-parameter patient monitot
the redefined delivered volume, which is applicable.to ventilators where the inspiratory flow is d
ired within the body of the ventilator. The close?’site of measurement means that this quantit
the actual volume entering the lung by the amount of any volume loss occurring at the conn
ht's airway.

3 to entry: See also patient-connection port (3.14.5), inspiratory phase (3.4.9), inflation p
red volume (3.8.2), inspiratory flow\(3.7.1) and tidal volume (3.8.1).

red tidal volume

voluimme of gas leaving the lungthrough the patient-connection port during an expiratory pha

Note
style

Note
volun|
assur

Note

1 to entry: In addition to its direct reference, this term or its symbol, V;p, displayed in vari
,is used, in context/or by qualification, to designate this concept as a measured quantity (3.1.2

2 to entry:{\Where there is concurrent breathing, although the ventilator can determine th
es of theladditional breaths their expirations will most often be inevitably combined with t
pd inflation, which is typically displayed with no separate attributions.

3(te entry: This term would be appropriate to designate this concept, in context or by qual

a
2 to entry: This is the concept designated by 'delivered volume', in ISO 4135:2001,3.4.2; a ter']:

tity (3.1.20).

that has not
o the patient-
s, as distinct
etermined or
y only differs
ection to the

hase (3.4.10),

se

us character
0).

e inspiratory
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have to be taken into account.

s that would

Note 4 to entry: See also lung (3.1.16), patient-connection port (3.14.5), expiratory phase (3.4.2), concurrent breath
(3.2.9), inspiratory volume (3.8.3), additional breath (3.2.8), assured inflation (3.3.11) and set (3.1.19).

3.8.5

leakage tidal volume
volume of gas lost between the measurement of the volume passing to the patient and the measurement
of the corresponding expired tidal volume, due to leakage during a respiratory cycle

Note 1 to entry: In addition to its direct reference, this term or its symbol, V| ..., displayed in various character
styles, is used, in context or by qualification, to designate this concept as a measured quantity (3.1.20).
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Note 2 to entry: This leakage is typically estimated based on a comparison of the measured volume passing to the
patient with the measured expired tidal volume, and the mean inspiratory and expiratory pressures.

Note 3 to entry: See also respiratory cycle (3.4.16), airway leak (3.7.11), expired tidal volume (3.8.4), inspiratory

pressure (3.6.

3.8.6

2) and expiratory pressure (3.6.9).

minute volume
DEPRECATED: V
volume of gas either passing to or leaving the lung during inspiratory or inflation phases, or expiratory

phases, resp

ectively, expressed as a volume per minute

Note 1 to enf
styles, may |
measured qud

Note 2 to ent
during all of
period of me
from specifid

Note 3 to en
will typically
order to prov|
experience h

a volume/mif.

Note 4 to en
delivered or

quantities w
physiologicall
the patient is

discrepancie$

Note 5 to ent
representati
the lower me
minute volum
better repred

Note 6 to enf
available the
to this entry.

Note 7 to enftry: See alsp,lung (3.1.16), respiratory cycle (3.4.16), delivered minute volume (3.8.7), inspin

minute volum|

Note 8 to en
V is a symbo

ry: In addition to its direct reference, this term or its symbol, Vy, displayed in various chay
e used, in context or by qualification, to designate this concept as a set quantity (3.1119),
ntity, it is only used to designate this concept when expressed as a compensated value:

Fy: Unless otherwise qualified, this term designates the volume either passing to orjlleaving th
the respective inspiratory or inflation phases, or expiratory phases that have peadurred durin

types of inflations or breaths [for an example, see assured minute volume (3.8y11)].

ry: While a minute volume is expressed as a volume per minute, thé actual measurement p
be that of a specified number of complete respiratory cycles or of.a time other than one miny
ide a more consistent average value. The term by itself suggeststhat its value is that of a volun
hs indicated that users prefer the assurance of it being expressed/as an average flow rate, that]

Lry: In practice, the volumes that enter and leave thesung per minute are typically measu
nspiratory minute volumes and expired minute voluities because, even without leakage, thes
11 only be nominally equal due to physical and/ek compositional changes of the gas and n
variations in end-expiratory lung volume. Leakages between the point at which the flow toy
measured and the lung, such as occur at the connection to the patient's airway, will increase

p.

ry: Without leakage compensation, the-measured expired minute volume is expected to be a |
n of the actual minute volume because leakage is less during expiration than during delivery d
hn airway pressure. Where leakage.compensation is in operation the actual delivered and inspi
es are typically greater than-the 'set minute volume but the compensated minute volume prov
entation of the actual minutewvolume.

ry: With ventilation equipment where no inspiratory or expired minute volume measurement
actual minute volume might deviate from the set value as a result of the factors referred to in N

e (3.8.8),expired minute volume (3.8.9), inspiratory volume (3.8.3) and expiration (3.2.11).

ry: Thé symbol, V, is sometimes used as a designation for minute volume. This is incorrect be
for.the differential of volume with time, that is, dV/dt, which is an instantaneous flow rate. M

acter
As a

e [ung
g the

isurement. This term is appropriately qualified when used to denote the minute volumes restlting
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3.8.7

quire the addition of ‘~” above the V, which presents typological difficulties.

delivered minute volume

£floxa; XA or 1 FS
Htegrar o varygHow-rateahaSo-fFerectstneaveragerate-or oW ot €orrectrepresent

ation

net volume of gas delivered to the gas output port during all inflation and inspiratory phases, expressed
as a volume per minute

Note 1 to entry: In addition to its direct reference, this term or its symbol, Vy.;, displayed in various character
styles, may only be used, in context or by qualification, to designate this concept as a measured quantity (3.1.20).
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Note 2 to entry: Delivered minute volume is also referred to as minute volume when all of the delivered volume
enters the patient's respiratory tract. This is frequently not the case due to, for example, leakage at the patient/
ventilator interface [particularly in neonatal and NIV (non-invasive ventilation)]. However, where the displayed
minute volume of gas delivered is leak-compensated the observation is considered to be a sufficiently reliable
indication of the minute volume for it to be so labelled.

Note 3 to entry: See also ventilator breathing system (3.1.18), inflation phase (3.4.10), inspiratory phase (3.4.9),

minute volume (3.8.6), delivered volume (3.8.2) and NIV (3.1.15).

3.8.8
inspiratory minute volume
volume of gas delivered through the patient-connection port during all inflation and inspiratory phases,

expr

Note
style

Note
not b
conné
from
is det
mearn
leaka

Note
inspif

(3.84

3.8.9

bssed as a volume per minute

1 to entry: In addition to its direct reference, this term or its symbol, Vy;, displayedin.vari

2 to entry: This is the concept designated by delivered ventilation, in ISO 4135:2011,3.4.1; a
cen widely adopted to date. It is a concept relevant to measurements of volumemade close t
ction port, such as is typically the case with self-contained, multi-paraméter patient monitot
the redefined delivered minute volume (3.8.7), which is applicable to ventilators where the ins
ermined or measured within the body of the ventilator. Having the sité of measurement closer

e minute volume occurring at the connection to the patient'’s airwdy.

3 to entry: See also minute volume (3.8.6), patient-connection port (3.14.5), delivered minute v
atory flow (3.7.1), lung (3.1.16), leakage minute volume (3.8.10), airway (3.1.2) and expired n

).

expi
DEP
volu
expr

Note
style

Note

3.8.1
leak

voluime of gas lost lietwWeen the measurement of the volumes passing to the patient and the n

of th
respi

Note
style

red minute volume

ECATED: expired ventilation

e of gas leaving the lung through *the patient-connection port during all expira
bssed as a volume per minute

1 to entry: In addition to its direct'reference, this term or its symbol, Vy, displayed in vari
b, is used, in context or by qualification, to designate this concept as a measured quantity (3.1.2

D to entry: See also expired-tidal volume (3.8.4), minute volume (3.8.6) and inspiratory minute vd

0
age minute volume

e correspanding expired minute volumes, due to leakage during a specified time o1
ratory cycles, expressed as a volume per minute

1 toentry: In addition to its direct reference, this term or its symbol, Vi .1 displayed in vari
,s used, in context or by qualification, to designate this concept as a measured quantity (3.1.2

us character

5, may only be used, in context or by qualification, to designate this concept as a measured quantity (3.1.20).

erm that has
b the patient-
s, as distinct
piratory flow
to the patient

s that this quantity only differs from the actual volume entering the\lung per minute by the amount of any

blume (3.8.7),
hinute volume

tory phases,

us character
0).

lume (3.8.8).

heasurement
" number of

us character
0).

Note 2 to entry: This leakage is typically estimated based on a comparison of the known delivered flows/volume
with the measured expiratory flows/volume, and the mean inspiratory and expiratory pressures.

3.8.11

assu
minu

EXAMPLE 1
EXAMPLE 2

red minute volume
te volume due to the ventilation set rate

The minute volume resulting from all the assured inflations in an SIMV mode.

ventilation-mode.
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Note 1 to entry: In addition to its direct reference, this term or its symbol, V.4, displayed in various character
styles, is used, in context or by qualification, to designate this concept as a set quantity (3.1.19) for ventilation-
modes with volume-control or volume-targeted inflation-types. It is a measured quantity (3.1.20) for ventilation-
modes with pressure-control inflation-types.

Note 2 to entry: The assured minute volume is the minute volume resulting only from inflations assured to be
delivered at intervals determined by the set rate.

Note 3 to entry: The volume of gas delivered at the set rate is only assured when volume-control inflation-types are
selected for that delivery. The average volume of gas delivered can be assured by the selection of volume-targeted
pressure-control inflation-types. With pressure-control inflation-types, only the rate of delivery is assured, and the
volume of gas in each delivery can deviate from that initially set, which means that the actual minute volume

resulting fro

Note 4 to ent]
the place of ¢

Note 5 to en
inflation-typq

3.8.12
additional j
minute volut|

EXAMPLE 1

EXAMPLE 2
assist/contro

Note 1 to ent

e assured injlations can only be determine y medasuremert.

ry: Where leakage-compensated measurements of this quantity are available these may be ug
kpired minute volume measurements.

Lry: See also ventilation (3.1.9), rate (3.5.1.1), ventilation-mode (3.11.2), volumé targeted (3.]
(3.3.2), assured inflation (3.3.11) and mandatory (3.9.9).

minute volume
he that is additional to the assured minute volume

The volume resulting from all unassisted and supported breaths,

(A/C) ventilation-modes.

Fy: In addition to its direct reference, this term or its'symbol, Vy 444, displayed in various char

styles, is usedl, in context or by qualification, to designate this.cancept as a measured quantity (3.1.20).

Note 2 to ent
addition to th

ry: This is the minute volume resulting from-any unassisted breaths and from inflations delivej
e set rate.

Note 3 to enftry: In assist/control (A/C) ventilation-modes, the additional minute volume is determined 3

additional-br

Note 4 to ent
the place of e

Note 5 to er

supported bré
minute volum

3.9 Initia

39.1
initiate

bath-rate/total-respiratory-rate propertion of the expired minute volume resulting from inflatio

ry: Where leakage-compensated measurements of this quantity are available these may be ug
kpired minute volume measurements.

try: See also minute velume (3.8.6), assured minute volume (3.8.11), unassisted breath (3.
ath (3.2.13), assist/control ventilation (3.11.8), rate (3.5.1.1), total respiratory rate (3.5.1.2), eX
e (3.8.9) and inflation (3.3.1).

tion and termination terminology

ed in

.15),

The volume resulting from the number of inflations in €xcess of the set number per mingte in

acter

ed in

s the
1S.
ed in

0.12),
pired

cause a process Or actiom to begim

Note 1 to entry: This word has been adopted in this document as the general term to designate the concept of
causing a process or action to begin. This is to counter a tendency to use the word ‘trigger’ for this purpose; a
trend that removes the ability of that term to differentiate its own special meaning from that of a simple timed
switching action. In this document, an inflation can be initiated by, for example:

a manua

38

a patient-trigger event;

a timed signal;

linput;

a conditional termination of an expiratory phase;

a signal from a remote device.
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Note 2 to entry: In this document, an inflation that is initiated by a timed signal may be referred to as being
ventilator-initiated.

Note 3 to entry: A conditional termination of an expiratory phase is typically achieved by establishing an
expiratory-flow threshold at which the next inflation is initiated. An initiation of this type is sometimes used, for
example, to optimize the expiratory time in an APRV (airway pressure release ventilation) mode. Such a threshold
flow is typically expressed as either a set expiratory flow or a set percentage of the peak expiratory-flow.

Note 4 to entry: See also trigger (3.9.2), ventilator-initiation (3.9.12), patient-trigger event (3.9.6), terminate

(3.9.14) and APRV (3.11.14).

3.9.2

trigger
DEPRECATED: time trigger
DEPRECATED: manual trigger

DEP
funct
has 1

Note
In pr
deted

Note

attainment of a threshold by the measured value of a patient parafneter, and hence involve a sensi

from
Note

3.9.3
flow

triggl

Note
patie
more|
be us|
deter]

Note
patie

Note

trigg
(3.14

3.9.4
pres

ECATED: remote trigger
ion that detects that the measured value(s) of a parameter(s) that can be attributed t
eached the threshold value required to initiate another event

ctice, some such functions might monitor the value of more than one parameter and make usg
tion algorithms in order that sensitive settings can be used with a minimum risk of auto-triggd
2 to entry: This term is used to differentiate that class of inflation initiation signals that dep
those generated directly by the operation of simple timed, manual or remote, binary-switch fu

B to entry: See also initiate (3.9.1), auto-trigger (3.9.10) Gnflation (3.3.1) and patient-trigger eve

trigger
er that detects when changes of flow in the'ventilator breathing system reach a set thre

1 to entry: This is a classification for the means of detecting a patient's inspiratory effort in
nt-trigger event. As explained in Noge\I o 3.9.2, in practice, some such functions might monito
than one parameter and make use-of dedicated detection algorithms in order that a sensitiy
ed with minimal risk of auto-triggéring. In a flow-trigger algorithm, flow will be the dominant
mining attainment of the threshold level.

P to entry: The change of flow detected might be a change in a bias flow or a change in the floy
ht-connection port.

3 to entry: Seecalso trigger (3.9.2), ventilator breathing system (3.1.18), inspiratory effort (3|
br event (3.9.6)-pressure trigger (3.9.4), auto-trigger (3.9.10), bias flow (3.7.7) and patient-co
5).

sure trigger

the patient

1 to entry: This is the definition of the basic concept of a trigger function, as the termis used in this document.

of dedicated
ring.

end upon the

fivity setting,

nctions.

nt (3.9.6).

shold level
generating a
r the value of

re setting can
[parameter in

b through the

2.7), patient-
nnection port

eshold level

triggl

erthat detects when pressure changes in the ventilator breathing system reach a set thj

Note 1 to entry: This is a classification for the means of detecting a patient's inspiratory effort in generating a
patient-trigger event. As explained in Note 1 to 3.9.2, in practice some such functions might monitor the value
of more than one parameter and make use of dedicated detection algorithms in order that a sensitive setting
can be used with minimal risk of auto-triggering. In a pressure-trigger algorithm, pressure will be the dominant
parameter in determining attainment of the threshold level.

Note 2 to entry: The change of pressure detected may be a change in a measured pressure or a change in a rate of
a pressure change.

Note 3 to entry: See also trigger (3.9.2), ventilator breathing system (3.1.18), inspiratory effort (3.2.7), patient-
trigger event (3.9.6), flow trigger (3.9.3) and bias flow (3.7.7).
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trigger level
threshold value for a trigger function

Note 1 to entry: This term is used, in context or by qualification, only to designate this concept as a set value

(3.1.20).

Note 2 to entry: The level might be labelled in units of pressure or flow, or with a simple sensitivity scale.

3.9.6

patient-trigger event

trigger-eve

t

signal used
attributed t

Note 1 to ent

flow or volunhe, and electromyography signals (EMG). Far less commonly used parameters are-chest-wall m

and transtho

Note 2 to ent
the method o

Note 3 to enfry: The interval from the instant the patient initiates an inspiratory flow until the point whet

inspiratory pi
Because the

operator sett|
phase, unless

Note 4 to enf
manual initia

Note 5 to entif
of a spurious

Note 6 to ent
pressure trig(

3.9.7
breath syn¢
timing adju
pattern of a

Note 1 to ent
inflation, bre(

Note 2 to ent]
rate (3.5.1.1)

to initiate an inflation, resulting from a measured value(s) of a parameter(s) that(es
p the patient reaching a threshold value

Iy: Typical patient respiratory parameters that are monitored for this purpose are disway pre
Facic impedance. The detection algorithm may involve more than one of these payameters.
"y: An inflation initiated by a patient-trigger event may be referred to as being)patient triggered

f detection, for example, pressure triggered, flow triggered, etc.

essure starts to increase in response to a patient-trigger event cartbe referred to as the trigger
thange from the trigger phase to the inflation phase is typically optimized at a level determin
fngs, in this document it is treated as having occurred during the final moments of the expin
otherwise stated. See also expiratory phase 3.4.2 and Figurés C.3, C.6 and C.7.

ry: The initiation of an inflation by means of a manual input is not a manual trigger event;
tion.

y: Itisimportant that users are made aware thata patient-trigger event might result from the detg
perturbation on a measurement, especiallyifithe threshold value is set at too sensitive a level.

ry: See also initiate (3.9.1), inflation (3.83:1), airway pressure (3.6.1), measured (3.1.20), trigger (]
er (3.9.4), flow trigger (3.9.3), auto-trigger (3.9.10) and breath stacking (3.9.11).

chronization
ttment of each initiation and/or termination of an assured inflation in order to matc
hy spontaneous inspiratory and/or expiratory efforts, while still maintaining the set ra

Fy: Any such initiation timing adjustment will typically alter the respiratory cycle time of the as
th to breath, bt the average initiation rate will be maintained at the set rate.

ry: See also/initiate (3.9.1), terminate (3.9.14), assured inflation (3.3.11), inspiratory effort (3.2
and D:2:6.

3.9.8

n be

ssure,
otion

or by

e the
hase.
ed by
atory

tisa

ction

£9.2),

h the

[$)

sured

7) set

synchroniz

ation window

time interval following the scheduled initiation or termination, of an assured inflation during which
actual initiation or termination can be synchronized with any respiratory activity of the patient

Note 1 to entry: See also breath synchronization (3.9.7), initiate (3.9.1), terminate (3.9.14), assured inflation
(3.3.11), respiratory activity (3.2.6), Annex B and Figures B.1, C.19, C.29 and C.33.
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399
mandatory
required to occur

Note 1 to entry: This term is defined as used in this document, with a specific meaning of the word mandatory,
which in natural language has a spectrum of meanings. It has become firmly established in the vocabulary of
artificial ventilation but, because of its ambiguity, it can denote either ‘total control’ or, as in this definition,
‘required to occur’. In early artificial ventilation practice, it was usual for all aspects of the patient's ventilation to
be taken over by the ventilator and so every breath could be described as mandatory in its broadest sense. Since
then, with the introduction of patient triggering and the concept of support for spontaneous breathing, only a small
percentage of patients currently have their ventilation totally controlled. However, there remains a mandatory
component to all forms of artificial ventilation but a key aspect for an operator when setting a contemporary
ventilator is being assured that, when a selected inflation-type is delivered within the selected ventil@ition-pattern,
it wil| provide at least a minimum level of assistance and, in the case of apnoea, that the ventilatienyvill be totally
controlled.

Thes¢ developments have led manufacturers to increasingly restrict the use of the term ‘mandatory’ fo the context
of ventilation that is assured to occur by the programmed delivery of a selected inflation-type, in pttedetermined
pattefrns, at a rate that is independent of the patient’s respiratory activity. This is the‘otily sense in which the term
mandatory is used in this document; which is mainly in the explanation of the classical mode nameq such as CMV
(contjnuous mandatory ventilation), IMV (intermittent mandatory ventilation) and SIMV (synchronizedl intermittent
mandatory ventilation). For other purposes, wherever possible, the term assured is used in its place

Note 2 to entry: See also artificial ventilation (3.1.10), ventilation (3.1.9}ventilator (3.1.1), inflation (3.3.1), assured
inflatjon (3.3.11), inflation-type (3.3.2), respiratory activity (3.2.6) afid'dssured minute volume (3.8.11).

3.9.10
autoftrigger

DEPRECATED: auto-cycle

initidtion of an inflation as a result of a false patientstrigger event

Note|1 to entry: A false patient-trigger event can be caused, for example, by external perturbatigns such as a
movement of the breathing tube or a cardiac impulse creating pneumatic disturbances.

3.9.11
breajth stacking
initidtion of another inflation by either the ventilator or a patient-trigger event, before the previous
breath has been fully expired

Note [l to entry: This situatignymight be caused, for example, by auto-triggering or by the expiratory {ime being set
too short; it causes an accmulation of gas in the lungs and associated auto-PEEP.

Note |2 to entry: Breath'stacking is the generalized term for more than one breath in succession being initiated
beforfe completion‘of-expiration. The specific case of breath stacking where only a second breath is initiated
prempturely is.ecommmonly referred to as double-triggering.

3.9.12
ventflator-initiation
initidtion of an inﬂnl’inn by means of a timed qignnl gpnprnfpd after a setinterval

3.9.13
remote inflation-initiation
initiation of an inflation by means of a recognized signal caused by an event external to the ventilator

EXAMPLE1 A signal from another medical device.

EXAMPLE 2 A synchronization signal from X-ray equipment.
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DEPRECATED: cycle
bring to an end

Note 1 to entry: In this document this term is used in reference to the ending of inflation phases. The means of
termination of an inflation phase constitutes the secondary classification of inflation-types. The termination of an

expiratory ph

ase is caused by the initiation of an inspiration or inflation.

Note 2 to entry: The term 'cycle’ is currently commonly used in some countries with the meaning of ‘terminate’
but it is, in fact, an abbreviation of ‘cycle-off”. These terms originated when ventilators simply cycled between

‘on’ and ‘off”.

Typically, ventilators are now equipped with a variety of different means to terminate and in

itiate

an inflation ajnd the term ‘cycle’ is considered to be misleading in this context; it also causes confusion wit

common and

Note 3 to en
(3.9.16), time

3.9.15

flow-termi
DEPRECATH
termination
inspiratory-1

Note 1 to en
designate thi

Note 2 to ent
influence the|
breathing pat
flow-termina

Note 3 to ent
termination i
adjustable or]

Note 4 to e
terminated.

indicate that
inspiratory fl

Note 5 to ent
(3.7.3), respi
time-termina

3.9.16
pressure-tg
DEPRECATH

scientific meaning of the term ‘cycle’ as used in this document.

try: See also inspiratory-termination flow (3.7.3), flow-termination (3.9.15), pressure-termin
termination (3.9.17) and D.2.8.2.

hation

D: flow cycling

of a pressure-regulated inflation when the inspiratory flow has satisfied the preva
ermination flow criterion

try: In addition to its direct reference, this term is only used, in context or by qualificati
5 concept as a set quantity (3.1.20).

Fy: This method of termination provides the means for.the patient’s respiratory activity to be us
duration of an inflation phase in order to improve the'match of the duration with the patient’
tern. See pressure-support for an example of an inflation-type that is typically pressure-regulate
ed.

'y: Patient-safety considerations dictate that-a time-termination be provided as a backup where
5 intended to be the primary means of-termination. This time-termination can be preset, ope
set by an algorithm.

[he use of that term is deprecated in this document unless the ventilator is able to specif]
the termination is due to the,patient’s respiratory activity and neither due to the inevitable decl
bw as the passive lungssareinflated in the absence of any such activity, nor due to time-termina

ry: See also termipgte(3.9.14), inflation (3.3.1), inspiratory flow (3.7.1), inspiratory-terminatio
Fatory activity {31246), pressure-support (3.3.6), inflation-type (3.3.2), pressure-regulation (3
Fion (3.9.17), preset (3.1.21), end-inspiratory flow (3.7.4) and D.2.5.

‘rmination
D:’pressure cycling

h the

ation

iling

n, to

edto
Fown
d and

flow-
rator-

htry: Flow-terminated pressuré-support inflation-types have often been referred to as paftient-

ically
ne in
tion.

flow
.3.9),

termination

of-an inflation phase when the inspiratory pressure attains a set level

Note 1 to entry: In addition to its direct reference, this term is only used, in context or by qualification, to

designate thi

s concept as a set quantity (3.1.20).

Note 2 to entry: The set level can be either the primary termination criterion for the inflation-type or a set safety
limit for the protection of the patient during normal condition or under a single fault condition.

Note 3 to entry: See also terminate (3.9.14), normal condition (3.1.26), single fault condition (3.1.27), limit (3.1.23),
pressure limited (3.13.2), adjustable pressure limit (3.13.9), pressure-control (3.3.4) and D.2.8.1.

42

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=7e968cdd3c406b575bb6d6c82a9ab632

IS0 19223:2019(E)

3.9.17

time-termination

DEPRECATED: time cycling

termination of an inflation phase after a set elapsed time

Note 1 to entry: In addition to its direct reference, this term is only used, in context or by qualification, to
designate this concept as a set quantity (3.1.20).

Note 2 to entry: Patient-safety considerations dictate that all inflation-types have a directly or indirectly set time-
termination. Typically, this can be the operator-selected primary means of termination or it can be a preset back-
up to an alternative primary means of termination.

Note 3 to entry: See also terminate (3.9.14), inflation phase (3.4.10), set (3.1.19) preset (3.1.21) and-ifitiate (3.9.1).

3.1Q * Baseline and PEEP terminology

3.1011
basédline airway pressure
basefline pressure

referfence airway-pressure level that may be above the ambient pressuré-hy a set amount anld at which a
patidnt breathes when unassisted and upon which inflations are superimposed

Note [l to entry: The setting for the amount by which the baseline airway pressure is offset is designated by the
acrorlym BAP (3.10.2).

Note P to entry: The baseline airway-pressure level for humans breathing without a ventilator is that df the ambient
environment. Most ventilators have the capability for the patient to be ventilated and be able to preathe, with
a basgline airway-pressure level(s) that is artificially raised relative to the ambient pressure. In addition to the
baseliine at ambient pressure, this document utilizes baselines at the set BAP level (see Note 3 to enfry), at the set
inspinatory-pressure level of an assured inflation (see Note 5 to entry) and also, at the set level in CPAP ventilation-
modes (see Note 7 to entry). With ventilation-modes designated as bi-level AV the baseline at tHe inspiratory
presspre level may be designated as BAPy,.

Note B to entry: Baseline airway pressures at.the set BAP level become the reference level for
— 3ny inflation cycles initiated from that baseline,

— 3n ACAP adjunct if active at thatlevel,

— the expiratory-control algerithm for any inflation cycles initiated from that baseline,

— fthe intended minimum alveolar pressure level throughout expiratory phases of inflations initiafed from that
baseline, and

— the intended\PEEP (positive end-expiratory pressure) at the patient-connection port.

Note [4 to entry: The adoption of the concept of a baseline airway pressure at a set BAP level, to r¢place that of
a PEKP setting that only determines a positive pressure at the end of each expiratory phase, is| increasingly
necegsary because of the growing number of ventilators that incorporate an ACAP adjunct. Thede are able to
generate required alrway-pressure wavelorms irrespective of both inspiratory and expiratory flow and during
both inspiratory and expiratory phases of an assured inflation. With such an adjunct activated the patient is able
to inspire and expire at any time at any BAP level. Such inspirations can be unassisted or supported and intended
expiratory-pressure waveforms are maintained under the control of an expiratory-control algorithm. Unassisted
inspirations are enabled by the provision of demand flow that is proportional to the patient’s demands, with no
dependency on a patient-trigger event. The functionality that such features enable requires a vocabulary that
encompasses the concept of one or more continuous baseline airway pressures in addition to one that only
specifies an intended airway pressure at the end of an expiratory phase.

Note 5 to entry: If an ACAP adjunct is provided during a pressure-control (PC) assured-inflation, the set inspiratory
pressure level becomes the baseline for:

— any concurrent support inflations initiated from that baseline,

— the ACAP adjunct at that level, and
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the expiratory-control algorithm for any inflation cycles initiated from that baseline.

Note 6 to entry: Ventilation-modes in which ACAP is always active, at both the BAP and inspiratory pressure levels,
may alternatively be labelled as bi-level AV.

Note 7 to entry: In a CPAP ventilation-mode, the baseline at the set CPAP level becomes the reference level for the
ACAP adjunct that enables continuous unrestricted breathing at that constant level.

Note 8 to entry: Examples of airway-pressure baselines are shown as orange-coloured broken lines in the Figures

in Annex C.

Note 9 to entry: See also airway pressure (3.6.1), set (3.1.19), breathe (3.2.2), unassisted breath (3.2.12), inflation

331 BAP 240 2 Lo ] LAYL LD 4D AN _DAD (2 493 ~) OpAD D 44 400 - o o[
( e ), (J.LU.LJ,U!'[CVUIHV LJ.AL.“]‘J,LJI'U’H \2-14./ ), LA (DL 1L.10 J, ITIILTULE |

204 . b b Lol
J.J.LJ, CA[J[I ULUI_,V'LU”LI Ul utyu

(3.10.5), PEE]
breath (3.2.1

3.10.2

BAP
pressure-loy
PEEP
quantity by

Note 1 to ent

P (3.10.4), ventilation (3.1.9), ventilation-mode (3.11.2), ACAP (3.12.1), adjunct (3.11.4), supp
B), unrestricted breathing (3.2.5), Annexes C and F and Figures C.4, C.5, C.8 and C.9 to C.1&:

4

which the baseline airway pressure is set to be positively offset fromthe ambient press

'y: The acronym BAP is employed in this document for the designationwthis concept as a set qu4

(3.1.19) and in reference to baselines at a set airway-pressure level. The full term (see 3.10.1) is used in refe

to the concep
pressure and

Note 2 to ent
the lowest ley

Note 3 to ent}
current usag
need for a lo
may be repre

Note 4 to enf]
as an abbrey
setting for th
itself, explici
has gradually
increasing im
a separate co|
has been ado

However, in

pressure as a
this separatg
retention is {
should this p

t and its function. For examples of this usage see the notes tosubclauses relating to baseline a
the relevant subclauses in 3.10 and 3.12.

ry: In ventilation-modes with more than one baseline airway pressure, BAP is the setting for t
rel.

y: The admitted term, pressure-low, is included irvthis edition of this document based on its cor
£, in combination with pressure-high, in the labelling of bi-level AV ventilation-modes and the po
ger transition time for the changeover to. the use of the term BAP, should this prove necessj
sented by an appropriate letter symbol,for example, p; .

ry: Although, in the absence of a commonly accepted alternative term, the use of the term, °
iation of positive end-expiration pressure, has been implicitly extended to encompass that
e baseline airway pressure at'the same pressure level, this has never been formalized. The

acquired a range of meanings relating to that parameter alone. For these reasons, and becaus

plementation of ACAP ‘qdjuncts has made the concept of a baseline airway pressure more import
hcept, the term BAPR, the acronym for the more explicitly appropriate term, baseline airway pre
pted in this documeént as the preferred term for the designation of the setting for this concept.

hddition to dtS\retention as the preferred term for the designation of the positive end-expin
measurenient, as defined in 3.10.4, PEEP is retained in this edition of this document to also desi
conceptof the set level for the baseline airway pressure, as an admitted term. This temp
o provision for a longer transition time in the changeover to the use of the preferred term

ithm
orted

lre

ntity
rence
rway

hat at

nmon
5sible
ry. It

PEEP’
f the
term,

ly states that it is specifically related to the ‘end’-expiration pressure, and since its introduction it

e the
intas
ssure,

atory
bnate
brary

BAP,
ators

FoVe necessary. [t might also continue to be a more appropriate term for a setting on basic venti

+o¥c ahara +h acaling aiyacg mraccyipa ic ot walagamt o d dlhn carrin oy axn

and resuscita

A an o b
tOT S W et e CoORte PO a0 aSCrtC- W pressti e IS ROt TErEvangaRteSettiigor=ie-po

end-expiratory pressure is the only necessity.

sitive

Note 5 to entry: See also baseline airway pressure (3.10.1), set (3.1.19), ventilation-mode (3.11.2), BAPy; (3.12.7),

PEEP (3.10.4)
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, pressure-high (3.12.7) and the Figures of Annex C.
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3.10.3

BAP phase

pressure-low phase

alternative name for the phase between assured inflations, in particular on ventilators where unassisted
or supported spontaneous inspirations are facilitated during that phase in at least one of the selectable
ventilation-modes on that ventilator

Note 1 to entry: Although this is also the expiratory phase of the assured-inflation cycle, unless that association is
made clear each time it is used, if there are additional respiratory cycles there is ambiguity as to which expiratory
phase is being referred to. The use of the term, BAP phase, therefore adds concision. This is particularly relevant

with SIMV and bi-level AV ventilation-modes that might use extended BAP phases of up to 30 seconds or more.

Note

set le
of ini
these

label

Note

venti

also

impr

Note

press

Note
spon
cycle

to C.3

3.10
PEEP
posit

<act

Note

this d

port

meas
the d
expir
for th

Note
beca
mini

Note

2 to entry: This phase is designated as the BAP phase because, although the conceptual bl
vel is continuous, it is only required as a continuous reference following termination andup
Fiation of an assured-inflation phase. If additional breaths concurrent with an assured inflation
will be superimposed on a higher baseline, at the inspiratory-pressure level, whicliymay be
ed as BAPy.

3 to entry: The reason for labelling all expiratory phases as BAP phases on ventilators with
ation-mode, where that is applicable, is to ensure consistent labelling on_any one device. Tj
be applied to the expiratory phases of other classes of inflation if the resulting consistency i
pving usability.

]
]

4 to entry: The admitted term, pressure-low phase, is the typical@lternative name for this phas
ure level is designated by its alternative name, pressure-low.

5 to entry: See also expiratory phase (3.4.2), unassisted breath (3.2.12), supported brd

tlaneous breath (3.2.3), initiate (3.9.1), additional breath/(3.2.8), assured-inflation cycle (3.4.18

seline at this
till the point
are possible,
alternatively

at least one
he term may
5 assessed as

e when its set

ath (3.2.13),
, respiratory
Figures C.23

(3.4.16), BAPy (3.12.7), pressure-low (3.10.2), bi-levekAV (3.12.4), ventilation-mode (3.11.2) and
33 and F.1to E.6.

4

ive end-expiratory pressure

yal and measured value> respiratory pressure at the end of an expiratory phase

1 to entry: In addition to its diregt reference, this term or its acronym, is used in this documen
oncept as a measured quantity> Without qualification, the quantity is always that at the patie
nd relative to ambient préssure. When used as part of a post-coordinated term it may be attrih
urement sites or reference pressure levels. The term, in its acronym form only, is also an adm
bsignation of the set&ralte of the baseline airway-pressure level (which encompasses the settin
itory pressure), thereby acting as a synonym for BAP. For further information on PEEP as an a
is purpose see 3.10.2.

d

P to entry+As a measured quantity, the qualification ‘positive’ is not strictly necessary butits u
:Lse it places emphasis on one of the main purposes for which PEEP is used, that is, retain
um ‘pesitive’ pressure in the alveoli in order to guard against their collapse.

F to designate
nt-connection
uted to other
tted term for
g for the end-
dmitted term

e is retained
Ing at least a

3"to entry: Since its early use, this term has been used to designate this concept as both

A setting and

measured value with very little clarity as to which. As the term for a measurement it has been post-coordinated to
form terms such as auto-PEEP, intrinsic PEEP, alveolar PEEP, total PEEP, dynamic intrinsic PEEP, static intrinsic
PEEP, dynamic total PEEP and applied PEEP. The term extrinsic PEEP has also been used to designate the PEEP
at the patient-connection port but it is usually not clear whether that is for the set or the actual value. Although,
ideally both will have the same value the actual value is not dependent on the set value alone and might have a
higher or lower value, depending on other factors such as the expiratory time, any ventilator breathing system or
airway device leakage, or patient respiratory activity. An inspection of current ventilator labelling demonstrates
that there is very little consistency in the way these various forms of the term are used and what they designate.
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In practice, on modern electronically-controlled ventilators, there is still only the need for one term for the
designation of the intended PEEP but a need for an increasing number of terms to designate the various measured
outcomes that can be displayed. With the increased significance of the concept of a baseline airway pressure on
such ventilators (for further information see 3.10.1), and because the intended PEEP is simply a specific point
on that baseline, there is now a strong case for using the set BAP as the designator for both. This then leaves
the acronym PEEP, along with its various post-coordinations, free to designate only measured quantities on
those ventilators where there are one or more measured values to be displayed or recorded. However, on basic
ventilators and resuscitators, where the concept of baselines is not relevant, and where no independent measured
PEEP values are displayed or recorded, then it is logical to retain PEEP as the designator for the set value. These
considerations are the basis for the notation adopted in this document.

Note 4 to entry: The measured value of this quantity informs the operator as to how closely the actual airway
pressure at tHe end of expiration corresponded with the set BAP value.

Note 5 to entfy: See BAP (3.10.2) for further information on the context in which PEEP is used in this docunpent.

Note 6 to ent
baseline airw
(3.10.7), Post

.6.1),
PEEP

ry: See also measured (3.1.20), set (3.1.19), patient-connection port (3.14.5), airway-pressure (J
ny pressure (3.10.1), expiratory pressure (3.6.9), actual value (3.1.22), total PEEP (3.10.6), auto
Lcoordinated terms G.1, Annex F and the Figures of Annex C.

3.10.5
expiratory
algorithm th

control algorithm

lat determines the expiratory-pressure waveform of an expiratoty phase
Note 1 to entfy: The algorithm used for a specific ventilation-mode is specified.by the manufacturer.

Note 2 to en
throughout t

Lry: The expiratory-control algorithm takes the relevant bgseline airway pressure as its refefence

he corresponding phases. See Note 1 to baseline airway pressure (3.10.1).

Note 3 to enfry: The main purpose of this algorithm is that of managing the expiratory-pressure waveforms

following inff
expiratory ph

Note 4 to ent
to its open st
an expirator)
This relieves
resistance w
arrangement
airway devic{
pressure, PEH

Note 5 to ent
waveform dy
example, ach
airway-pressi
that the pres

Jations and unassisted inspirations in order tosachieve a required objective(s) throughout
ase.

ry: A basic expiratory-control algorithm ¢air be no more than that of switching the expiratory
hte, leaving the expiratory flow waveform'and the minimum expiratory pressure to be determin|
pressure-relief function (commonly known as a PEEP valve), which is set to the required BAP
expiratory pressure by allowing expiratory flow to pass through to the exhaust port with mi
hen it is above the BAP level, but'which inhibits expiratory flow below that level. However, wit

once the expiratory flow has)ceased, any leakage from the ventilator breathing system or frd

can cause the pressure 'to/ continue to fall so that by the end of expiration the measured a
P, could be below that Set.

ry: Typically, expikatory-control algorithms are used to continuously control the expiratory-prg
ring expirations/in order to achieve an optimum rate of pressure decay. This can involy
eving faster.deflation of the lungs by temporarily reducing the airway pressure below the bq|
ire level inearly expiration but bringing it back up to baseline airway pressure early enough to e
sure inthe'lungs never decreases below the baseline airway-pressure level during that phase.

Note 6 to e
inspiration m

each

valve
ed by
level.
nimal
h this
m an
rway

ssure
e, for
seline
hsure

isted

py: With an expiratory-control algorithm acting in isolation during a BAP phase, an unas§

em or

at the connection to the patient, the airway pressure might fall towards the ambient pressure, which will result in
a loss of the intended PEEP. Such consequences can be mitigated by the provision of a bias flow or prevented by
the provision of an ACAP adjunct, active at the BAP level.

Note 7 to entry: An increasing number of ventilators now use an expiratory-control algorithm to coordinate their
inspiratory and expiratory control functions in a way that generates required expiratory-pressure waveforms
irrespective of both inspiratory and expiratory flow. This can then be used in combination with the pressure-
regulation function to assure the maintenance of a constant pressure throughout even extended inspiratory and
expiratory phases of pressure-regulated assured inflations, thereby providing an ACAP (assured constant airway
pressure) adjunct.

Note 8 to entry: See also baseline airway pressure (3.10.1), expiratory-pressure (3.6.9), expiratory phase (3.4.2),
expiratory flow (3.7.5), unassisted breath (3.2.12), supported breath (3.2.13), expiratory pressure-relief (3.6.10),
BAP (3.10.2), PEEP (3.10.4), ACAP (3.12.1), A.4 - 3.12, Annex F and Figures F.3, F.6 and E.7.
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6

total PEEP

tPEE

p

DEPRECATED: intrinsic PEEP
stabilized airway pressure at the end of an expiratory-hold procedure that temporarily occludes the
airway, in the absence of any respiratory activity.

Note 1 to entry: In addition to its direct reference, this term is only used in this document, in context or by
qualification, to designate this concept as a measured quantity (3.1.20).

Note 2 to entry: As the pressure at the patient-connection port falls during expiration, there is lag in the

corre

tion factors.

Usua
conneé
press
presq
exces
order

Note
that

the e]
meas
presq

Note
for th

Note
of wh
the v
most
quan

Note
(3.14
(3.10

Note
this

within the lungs, there is @ clear lack of consensus in medical publications and in manufacturers’ 1

whet

3.10

cpnnr‘ling rate of fall of the alveaolar pressure, mainly due to girway resistance and flow limit
ly, by the end of the expiratory phase, the alveolar pressure will equalize with the pressure

ction-port. However, when there is a short expiratory time or with a diseased Iung, the ave
ure at the end of the expiratory phase can still be higher than the measured expiratory pre
ures might not have had sufficient time to equilibrate. The amount by which this average alve
ds the measured PEEP (positive end-expiratory pressure) cannot be measured diyectly, but its

of magnitude is commonly ascertained by the use of an expiratory-hold procedure’

3 to entry: The airway-pressure measurement at the end of an expiratory-hold procedure is t
f the pressurized gas in the alveoli that has been able to distribute uniformly throughout th
kpiratory-hold time, but it might not fully include the contribution of dny trapped alveolar gas
irement during this procedure is dependent upon the use of an expiratory-hold time that is suffi
ure stabilization and on the absence of any respiratory activity duying the hold.

4 to entry: In the absence of any auto-PEEP, a measured totdhREEP has the same value as the m
e same expiration and, therefore, has no relevance, other‘than to show that there is no auto-PE

b to entry: Because of the diverse nature of a diseased\ung there is currently no universally agrg
at constitutes total PEEP in an artificially ventilated patient although there appears to be a cg
hlue measured at the end of an expiratory-hold procedure during which there is no respiratory
reliable. This has, therefore, been adopted as the reference method for the determination of th
ity in this document although a substantially equivalent value can be determined by other mg

6 to entry: See also airway pressure\(3:6.1), expiratory-hold (3.4.6), airway (3.1.2), patient-co
5), lung (3.1.16), expiratory pressure (3.6.9), auto-PEEP (3.10.7), PEEP (3.10.4), baseline ain
2), artificial ventilation (3.1.10)%espiratory activity (3.2.6) and Annex F.

7 to entry: Although sometimes used as a synonym for total PEEP, intrinsic PEEP is depreca
ocument because, altheugh the adjective ‘intrinsic’ implies that term is denoting the totalit}

her it should be used\to denote the total PEEP or only the auto-PEEP portion of total PEEP.

7
-PEEP

activ

ECATED: intrinsic PEEP

ht the patient
rage alveolar
bssure, as the
blar pressure
presence and

he average of
e lung during
. An accurate
cient to allow

easured PEEP
EP.

ed definition
nsensus that
nctivity is the
e value of this
thods.

nnection port
way pressure
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y of the PEEP
hbelling as to

he end of an
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r respiratory

Note 1 to entry: In addition to its direct reference, this term is only used, in context or by qualification, to
designate this concept as a measured quantity (3.1.20)

Note 2 to entry: As the pressure at the patient-connection port falls during expiration, in the absence of respiratory
efforts there is an unavoidable lag in the corresponding rate of fall of the alveolar pressure, mainly due to airway
resistance and other flow-limiting factors. Normally, the effects of this lag will have fully dissipated by the end
of the expiratory phase, but with shorter expiratory times or with a diseased lung, the average alveolar pressure
might still be above the setting for the end-expiratory pressure at the end of the expiratory phase. It is this
additional pressure that was originally designated as auto-PEEP but as it is a quantity that cannot be measured
directly it is defined in this document in terms of the measurements obtained from an expiratory hold procedure.
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Note 3 to entry: If there is insufficient expiratory time for the expiratory pressure to reach its baseline airway-
pressure level before the end of the expiratory phase then the measured PEEP will be greater than that intended
by the BAP setting.

Note 4 to entry: This concept, although originally described using the name auto-PEEP, has since been referred
to as intrinsic PEEP, occult PEEP, inadvertent PEEP, endogenous PEEP and internal PEEP. In the absence of
standardization, and with inadequate transparency in the meaning of these alternative names, there has been
little consensus as to whether they are synonyms of auto-PEEP or of total PEEP, whereas the ‘auto’ in auto-PEEP
provides a clear disassociation from the ‘set’ portion of total PEEP.

Because of its common use in the related scientific literature, the letter symbol for intrinsic PEEP, PEEP], is
also sometimes used to denote auto-PEEP, on the basis that the two terms are synonyms. This practice is not
deprecated, providing It 15 a true synonym for auto- although it 1S considered that the term auto-PREP is
sufficiently cpncise that the use of a letter symbol that might cause some confusion, is not justified.

The abbrevigtion AP is included as an admitted term in this document so that it can be used in descriptive text

requiring regeated use of the term, but it is not advocated for user-interface labelling.
rmal

Note 5 to entfy: As with respiratory system compliance, a value for auto-PEEP can also be ohtaihed during n

uninterrupte
to cause the
value has be
considered td

Note 6 to ent

d ventilation. A typical means is the measurement of the change of airway pressure that is nece
transition from residual expiratory flow to the commencement of inspiratery flow. This meq|
ome known as dynamic PEEP (PEEPi, dyn). However, although not deprecated, this method
be sufficiently established to justify a separate entry in this edition ©f this document.

"y: See also total PEEP (3.10.6), PEEP (3.10.4), baseline airway pressure (3.10.1) and Figures F.1 {

Ssary
sured
S not

oF4.

3.11 * Mode terminology

3.111

ventilator ¢
operationa
way in whic

perational mode
| mode
h a ventilator is set to operate

EXAMPLE Standby; calibration; ventilator breathiiig system check; start-up procedure.

Note 1 to entfy: NIV also becomes an operationalmode if it is selectable as an option.

ation
nded

Note 2 to en
is started, tyf
ventilation-m

[ry: In the absence of the selection of a specific alternative operational mode(s), when venti
pically after a ventilator Setup routine, a ventilator will commence ventilation using its inte
bde and as configured by the operator’s settings and selections.

Note 3 to entfy: See also ventilgtor(3.1.1), set (3.1.19), ventilator breathing system (3.1.18) and NIV (3.1.15).

3.11.2
ventilation
specified m

mode

inner imwhich a ventilator performs its ventilatory function when connected to a patient

Note 1 to enffry:”Although a large number of ventilation-modes have been described since mechanical ventilation
was introduded; all can be seen to be comprised of two key features. These are, the method employed to make
the necessary contribution to the inflation of the patient’s lungs and the patterns with which these contributions
occur, based on elapsed time or relative to any respiratory activity of the patient. Increasingly, these two features
have been separately identified, classified and taught, and this practice has been formalized in this document,
the development of which led to the adoption of the terms inflation-type and ventilation-pattern for their separate
designation.

More recently, the introduction of microprocessor controls has led to the construction of adult ventilators with
a built-in facility for a patient to be able to make unrestricted expirations, as well as inspirations, at any time,
including during an inflation at a constant pressure level - a feature previously confined to infant ventilators. This
feature is separately identified in this document as an ACAP adjunct.

Note 2 to entry: In this document, specific classification schemes have been introduced for ventilation-modes,
inflation-types, ventilation-patterns and ventilation-mode adjuncts. These serve, not only to facilitate their
identification and relationships, but as a basis for systematic naming and coding. For further information see
Annexes D and E.
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Note 3 to entry: Some ventilation-modes, or specific setting protocols for such modes, have a particular feature(s)
that has been seen to justify an alternative name; a name that places emphasis on that feature. Names of such
modes, which may be generic or proprietary, are classified as alternative mode names (3.11.20). Examples of such
generic ventilation-mode names are bi-level AV and APRV (airway pressure release ventilation).

Note 4 to entry: Other ventilation-modes incorporate an additional supervisory function that is considered to
distinguish it from the underlying pattern-based ventilation-mode to the extent that it too justifies a separate
identity. Such a ventilation-mode is separately classified as a superordinate mode. Most of such ventilation-modes
have proprietary names but an example of a generic ventilation-mode of this type is MMV.

Note 5 to entry: If a ventilator is set to automatically switch between alternative ventilation-modes when
specified conditions are fulfilled, independent of whether an alarm condition is generated, in this document this
arraifgement may also be given a Superordinate mode Tame. HOWeverT, TS SyStematic coding will Tequiire that both
ventilation-modes are identified and that their systematic codes are linked by arrow symbols, as us¢d to indicate
dual-¢ontrol inflation-types, for example, CSV-PS - CMV-VC. (See D.2.8.3, D.2.8.4 and Table D3 fof dual-control
inflatjon-types).

Note
or pe
comp
venti

b to entry: Although alternative and superordinate mode names, whether generic 61 proprietary, are adopted
rmitted by this document as indicators of the additional or supervisory feature, they will pot provide a
lete description of the ventilation-mode without reference to the systematic code of the pattern-based
ation-mode on which it is based, along with an explanation of the alternative’or additional featjure.

Note
(311
super|

7 to entry: See also ventilator (3.1.1), ventilation (3.1.9), respiratary" activity (3.2.6), ventil
3), inflation-type (3.3.2), adjunct (3.11.4), ventilation-mode group{3.11.5), alternative mode nd
ordinate mode (3.11.21), systematic ventilation-mode name (3.14:19) and Tables E.1 and E.2.

ation-pattern
me (3.11.20),

3.11
vent
spec
whic

3
jlation-pattern

fied temporal pattern of sequenced interactions‘between a ventilator and the patie
h, when and by what, selected inflation-types ate initiated

nt, including

Note
patte]

1 to entry: The ventilation-pattern also determines which inflation-types are appropriate for fise with that

rn.
words. It has

Note |2 to entry: Ventilation-patterns are invariably too complex to fully classify using a few simple

there
assod
thesd
aspe
well

possi

Note
docu
recog
ventil
be ob

Note

fore become customary to identif{; them by means of short descriptive names or by easily
iated abbreviations or acronyms‘although, because of a lack of standardization, the meaning
identifiers have become veryvariable. However, in most cases the name has not been restrictg
cific inflation-type and it is-therefore equally suitable to name just the ventilation-pattern. In tH
established, non-proprietary ventilation-mode acronyms, or their names, have been adopt
ble as the generic names for the principle ventilation-patterns associated with them.

3 to entry: When7@ named ventilation-pattern is selected, the features specified for that p3
ment will be made'available for setting and described in the instructions for use. However, it ig
nize that, with-some modern ventilators, particularly those with an ACAP adjunct, it is inevita

tained with specific settings of a ventilation-mode with a different ventilation-pattern selected.

4¢to ‘entry: The names or codes used to identify ventilation-patterns in this document are

remembered
s attached to
d to use with
is document,
ed wherever

ttern in this
necessary to
ble that some

ation-modes can be set in such a way that they generate specific pressure or flow waveforms tlat could also

only used as

e ar cndac £or yoptilatiogn madoc that ~onfos 0 tha dafipitiane o dad 10 thic

syste

o T C o~ O CoOOCoToT v et G o O T oG ot c COToT i ot C— Ot oo prov raC o T oty

document. A

ventilation-pattern that does not conform in this way should be described in terms of the most similar ventilation-
pattern, with an explanation of the differences.

Note 5 to entry: A specified ventilation-pattern, together with a specified inflation-type(s) and the type of any
ventilation-mode adjunct, constitutes the core, systematic name of any ventilation-mode used for positive-pressure
ventilation. In referring to groups of ventilation-modes that make use of the same ventilation-pattern, the acronym
(or name) of that shared ventilation-pattern may be used for the designation of each of those ventilation-mode
groups, as illustrated, for example, in Note 4 to entry of 3.11.5.2 (although acronyms or names of shared inflation-
types may not be used in the same way).

Note 6 to entry: A ventilation-pattern is independent of the inflation-type(s) selected and of the set values for
parameters such as the set rate, inspiratory pressure and phase time ratio.

Note 7 to entry: See also inflation-type (3.3.2), ventilation-mode (3.11.2), adjunct (3.11.4), Annexes E, H and I, and
Tables E.1 and E.2.
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adjunct

ventilation-

:2019(E)

mode adjunct

function of a ventilator, which provides ancillary actions to a ventilation-mode

EXAMPLE 1
EXAMPLE 2
EXAMPLE 3
EXAMPLE 4

ACAP.
Tube compensation.
Leak compensations.

Ventilator breathing system compliance compensation.

Note 1 to ent

Fy: NIV is also classified as an adjunct if it is permanently active.

Note 2 to emtry: A ventilation-mode adjunct can be, for example, permanently active, operatdriinitiat

configured b
is selected. A
pattern or inf|

Note 3 to ent
effect of the

Note 4 to ent

3.11.5

* ventilatio
group of ver|
ventilation-{

Note 1 to en
helping with
relate to each

Note 2 to er]

y the responsible organization or manufacturer to become active when a particularventilation
dditional properties that are selectable by the operator in order to modify a speeific ventil
lation-type are considered to be optional variations, not ventilation-mode adjuncts.

y: The ancillary actions are adjunctive in that they only make changes that'supplement the intg
elected ventilation-modes and their settings.

Fy: See also ventilation-mode (3.11.2), adjunct (3.11.4) and NIV (3.1£15):

n-mode group

tilation-modes that share fundamental features with\respect to the characteristics of
atterns

[ry: The systematic grouping described in this subclause has been introduced with the intg
the discussion, understanding, memorization ‘and teaching of how the various ventilation-i
other in terms of their functional characteristics.

try: The characterization of ventilation-modes into groups in the labelling of ventilators i

a requirement for conformity with this docungént but where the groupings described in this documer

employed, th

by are required to be in accord with those descriptions.

Note 3 to emtry: See also Rationale A@Y) 3.11.5, ventilation-mode (3.11.2), ventilation-pattern (3.11.3

Tables E.1 an|

3.11.5.1

ventilation
group of ver|
at a time, th

d E.2.

mode Group 1
tilation-modes$sharing ventilation-patterns in which only one inflation-type can be selg
s being assufed to be initiated at least at the set rate

Note 1 to emtry: Thesinflation-type selected is also referred to in this document by its generic, pur]

classification|

that is;-assured inflation-type.

Note 2 to enl

(3.5.1.1) and assured inflation-type (3.3.12).

3.11.5.1.1

ventilation-

ed or
mode
ition-

nded

their

bnt of
hodes

S not
t are

and

pcted

pose-

mode Group 1a

I rate

subset of Group 1 ventilation-modes with no provision for the selected inflation-type to be initiated by a
patient-trigger event

EXAMPLE

CMV (continuous mandatory ventilation) mode.

Note 1 to entry: With Group 1a modes, there is no assurance that spontaneous breaths (3.2.3) will be facilitated
except where ACAP (3.12.1) is provided as an adjunct (3.11.4).

Note 2 to entry: See also patient-trigger event (3.9.6) and CMV (3.11.7).
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3.11.5.1.2

ventilation-mode Group 1b

subset of Group 1 ventilation-modes in which the selected inflation-type is assured to be initiated at
successive intervals determined by the set rate if not initiated within such an interval by a patient-
trigger event.

EXAMPLE Assist/control (A/C) ventilation-mode.

Note 1 to entry: In the absence of patient-trigger events, assured inflations are initiated at intervals of 1/set-rate
minutes. Patient-trigger events can initiate the selected assured inflation-type at a rate greater than that assured
by the set rate. It follows that although all assured deliveries are of the assured inflations-type, not all deliveries of

the selected assured inflation-type occur because they are assured.

Note
type

3.11
vent|
grou
initid
eithdg

Note
contr]
is set

Note
genel

Note
is als
This
supp

Note
IMV
scopd
or no
for e

Note
(3.3

3.11
vent|
subs
patie

EXAN

2 to entry: See also assist/control ventilation (3.11.8), assured inflation-type (3.3.12) and 'assy
fate (3.5.2.1).

5.2
jlation-mode Group 2

ted at the set rate; between these assured inflations spontaneous breathing is possible, v
r unassisted or supported by a selected support inflation-type

1 to entry: On ventilators with an ACAP adjunct any inspiration{occurring concurrently wit
pl assured inflation, can be supported by either the selected support inflation-type if its inspird
to be greater than that of the assured inflation, or by a second‘selected support inflation-type.

D to entry: The inflation-type selected to be initiated at thé.set rate is also referred to in this do
ic, purpose-classification, that is, assured inflation-typé{8.3.12).

B to entry: The inflation-type selected to support afty spontaneous breaths not assisted by an ass
b referred to in this document by its generic, pu¥pose-classification, that is, support inflation-
brouping does not preclude the possibility for the selected support inflation-type to be set to
rtin order to facilitate unrestricted breathing between assured inflations.

4 to entry: Group 2 ventilation-modes-inelude those based on the well-established ventilation-pa
intermittent mandatory ventilation)~and SIMV (synchronized intermittent mandatory ventilatio
of any ventilation-mode in this group is independent of whether spontaneous breaths are set to

ample, at only once per minute, in order to recruit the patient's lungs.

5 to entry: See also rate<(3.5.1.1), unassisted breath (3.2.12) and supported breath (3.2.13), sup
3), assured inflation (3.3.11), assured inflation cycle (3.4.18), ACAP (3.12.1) and adjunct (3.11.4)

5.2.1

jlation-mode Group 2a
bt of Group 2 ventilation-modes with no provision for the assured inflations to be in
nt-trigger event

(PLE

red inflation-

p of ventilation-modes sharing ventilation-patterns in which an inflation-type is selected to be

vhich can be

h a pressure-
tory pressure

cument by its

ured inflation
type (3.3.14).
provide zero

tterns used in
1) modes. The
be supported

[ between the assured inflations.or whether these inflations are assured to be initiated at an unyisual set rate,

port inflation

itiated by a

IMV (intermittent mandatory ventilation) mode.

3.11.

5.2.2

ventilation-mode Group 2b
subset of Group 2 ventilation modes with the initiation of each assured inflation being synchronized with
any spontaneous breathing while maintaining the set rate

EXAMPLE

© ISO

SIMV (synchronized intermittent mandatory ventilation) mode.
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3.11.5.3

ventilation-mode Group 3

group of ventilation-modes sharing ventilation-patterns in which every patient-trigger event initiates
a selected inflation-type; if a patient-trigger event does not occur within a set time interval a second
selected inflation-type is initiated by the ventilator

Note 1 to entry: The ventilation-modes in this Group are typically used in ventilators intended for patients that
are not ventilator-dependent but need some support with each breath and might need assured ventilation during
short periods of apnoea.

Note 2 to entry: Group 3 ventilation-modes include those based on the ventilation-pattern used in S/ T (spontaneous/
timed) ventilgtion-modes

3.11.54
ventilationfmode Group 4
group of ventilation-modes sharing ventilation-patterns that enable continuous unrestrictédypreathing or
continuous §upported breathing, always with a constant baseline airway pressure at the'set BAP level

Note 1 to enfry: In this group of ventilation-modes no inflation is assured to be initiated. If apnoea ventilatjion is
provided for jnstances of apnoea then this is classified in this document as an automaticehange of ventilation-mode.

Note 2 to entjry: Group 4 ventilation-modes include those based on the well-established ventilation-patterns used
in CSV (continuous spontaneous ventilation) and CPAP (continuous positive airway, pressure) ventilation-modey.

Note 3 to erftry: See also unrestricted breathing (3.2.5), supported breath (3.2.13), baseline airway prdssure
(3.10.1), pressure-support (3.3.6), effort-support (3.3.7), CSV (3.11.12) and\CPAP (3.11.15).

3.11.5.4.1
ventilationfmode Group 4a
subset of Group 4 ventilation-modes with provision to support each inspiratory activity that exceeds a
threshold value

EXAMPLE CSV (continuous spontaneous ventilation)wode.

Note 1 to enfry: The support provided in Group~4a*ventilation-modes can be by means of pressure-support (PS)
or effort-support (ES) inflation-types. With pressure-support the threshold value will be a set value, with 4ffort-
support the threshold will be the minimum,value resolvable by the ventilator.

3.11.5.4.2
ventilationimode Group 4b
subset of Grpup 4 ventilation-modes with no provision to support any inspiratory activity

EXAMPLE CPAP (contintioys positive airway pressure) ventilation-mode.

3.11.6
* assured ventilation
mandatory Ventilation
patient ventjilation by assured inflations

Note 1 to entry: The duration of an assured ventilation episode can be that of a single breath or of a sequence of
breaths, ending when a non-synchronising patient-trigger event occurs.

Note 2 to entry: The term assured ventilation is used in this document to better represent the core concept of the
classical ventilation-modes, CMV (continuous mandatory ventilation), IMV (intermittent mandatory ventilation) and
SIMV (synchronized intermittent mandatory ventilation). Mandatory ventilation is retained as an admitted term
for this concept in order to provide a link between the use of the word mandatory in the ventilation-mode name
and the more relevant interpretation of its meaning in this document, that is, the assurance provided by its being
required to occur. [See also mandatory (3.9.9)]

Note 3 to entry: It is only assured inflation-types delivered at the set rate that contribute to assured ventilation.

Assured inflation-types that are patient-triggered, and that increase the rate above that set, are not assured
inflations and do not contribute to assured ventilation. (See also assured inflation-type (3.3.12).
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Note 4 to entry: With some Group 2 ventilation-modes, for example, SIMV, the assured inflations are assured to be
delivered at the set rate but are also required to be synchronized with any spontaneous breaths. This is achieved
by the use of a synchronization window that is opened at equal intervals. The actual initiation of that inflation
is then either patient-triggered within that window or ventilator-initiated when the window is terminated. This
ensures that the assured inflations will be delivered at the set rate although there might be small variations in the
inflation-to-inflation interval as a consequence of the synchronization.

Note 5 to entry: It is the intent to deprecate the admitted term mandatory ventilation, other than when used as
part of a ventilation-mode name, in future editions of this document.

3.11.7

CMV

contjnuous mandatory ventilation
DEPRECATED: continuous mechanical ventilation
DEPRECATED: controlled mechanical ventilation
DEPRECATED: IPPV

DEPRECATED: CPPV

nam
detel

Note
refer

Note

Note
C.l61

Note
a nui
patte
contr

Note
still g

Note
thati
descr]

Note
(3.3.1

3.11
assiy
A/CH
A/C

nam

e of a ventilation-pattern in which a selected inflation-type is assured te/be initiated
'mined by the set rate, with no facility for any inflation to be initiatedby a patient-trigg

1 to entry: The selected inflation-type is classed as the assured inflatien‘type and every inf]
red to as an assured inflation.

P to entry: The interval determined by the set rate is 1/set-rate fninutes.

3 to entry: This is the characteristic ventilation-pattern of Group 1a ventilation-modes. See Fig}
or schematic illustrations of this pattern.

4 to entry: The abbreviation, CMV, related to this conieept is retained because it is well establis
hber of different names have been associated with it. In this document, it is used only for
'n that does not respond to patient-trigger events-of any magnitude (that s, its function is the s§
pl (A/C) ventilation with its trigger function.eff).

b to entry: Although not now widely usedon critical care ventilators, ventilation-modes with th
sed on some simpler resuscitation and‘transport and emergency ventilators.

6 to entry: On ventilators withtan ‘ACAP adjunct it is possible to set a ventilation-mode with t}
L resembles one with an IMV-(intermittent mandatory ventilation) pattern. In such a case, the m
iption of the ventilation-modedetermines its appropriate designation.

7 to entry: See also ventilation-pattern (3.11.3), inflation (3.3.1), inflation-type (3.3.2), assured
2) trigger (3.9.2),Figtires C.15, C.16, and C.22 to C.25.

8
t/control ventilation
yentilation

e of a ventilation-pattern in which a selected inflation-type is assured to be initiated

at intervals
br event

ation may be

res C.15 and

hed, although
a ventilation-
ime as assist/

s pattern are

is pattern so
hnufacturer’s

inflation-type

at intervals

dete

'minnd by thu set rnta, un]ncc initigtoﬂ by an ecarlier pntiont.triggor event

Note 1 to entry: With this ventilation-pattern, the selected inflation-type is classed as the assured inflation-type as
the operator is assured that it will be initiated at least at the set rate. However, any patient-trigger event will result
in a total inflation rate in excess of that set and give rise to additional breaths and additional minute volume. It is
usually not then possible to identify any one of the resulting breaths as an additional breath; it is only possible to
deduce the number of additional breaths per minute by comparing the total inflation rate with the set rate.

Note 2 to entry: The interval determined by the ventilator set rate is, 1/set-rate minutes.
Note 3 to entry: This ventilation-pattern name is descriptive of its function in that every patient-trigger event

initiates the generation of an assisted breath whereas a controlled breath is generated if no patient-trigger event
occurs within the interval determined by the set rate.
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Note 4 to entry: The preferred terms are those advocated for use in a written format, with the forward slash
being a key element by indicating that with this ventilation-pattern the ventilator will either assist a spontaneous
breath or control the generation of a breath in the absence of a patient-trigger event. However, the term is typically
spoken as ‘assist control ventilation’.

Note 5 to entry: This is the characteristic ventilation-pattern of Group 1b ventilation-modes. See Figure C.17 for a
schematic illustration of this pattern.

Note 6 to entry: See also ventilation-pattern (3.11.3), ventilator (3.1.1), initiate (3.9.1), patient-trigger event (3.9.6),
assured inflation-type (3.3.12), assured inflation (3.3.11), additional breath (3.2.8), additional minute volume
(3.8.12), total inflation rate (3.5.1.5), assisted breath (3.2.14), controlled breath (3.2.16), spontaneous breath
(3.2.3) and Figures C.17 and C.26 to C.28.

3.11.9
IMV
intermittent mandatory ventilation

name of a vgntilation-pattern in which a selected inflation-type is always initiated at a cornistant intgrval,

as determin
possible or 4

Note 1 to ent
the second in

Note 2 to enf
control assur

third selectedl inflation-type (which can also be referred to as the secondSupport inflation-type).

Note 3 to ent

schematic ill§istration of this pattern.

Note 4 to enf
with a CMV
manufacturel

Note 5 to en
breath (3.2.5

3.11.10
SIMV

synchroniz
name of a 1
each initiati
unrestricted
inflation-typ

Note 1 to ent
initiation of t
possibility of

ed by the ventilator set rate; between these assured deliveries, unrestricted breathi
pontaneous inspirations may be supported by a second selected inflation~type

ry: The inflation-type selected for delivery at the set rate is classed as theZdssured inflation-typ|
flation-type selected is classed as a support inflation-type.

ry: On ventilators with an ACAP adjunct any inspirations occurring concurrently with a pre
bd inflation-type, may be assisted by either the selected supportinflation-type or by an addit|

ry: This is the characteristic ventilation-pattern of Group,2a ventilation-modes. See Figure C.1§

ry: It is possible to set ventilation-modes confofiming to this pattern so that they resemble 7
continuous mandatory ventilation)-pattern on-ventilators with an ACAP adjunct. In such case
’s description of the ventilation-mode determines its appropriate designation.

ry: See also ventilation-pattern (3.11:3), initiate (3.9.1), set (3.1.19), set rate (3.5.1.1), unrest
), ventilation-mode group (3.11.5), Anriex B, and Figures C.18, C.31 and C.32.

ed intermittent mandatory ventilation

bentilation-pattern dn-which a selected inflation-type is initiated at the set rate but
pn being synchroniZzed with any spontaneous breathing; between these assured infld
breathing is posSible or spontaneous inspirations may be supported by a second selg

3

y: Synchrenization is achieved by the use of a synchronization window, which provides time f
he assured inflation to be in phase with any preceding spontaneous breath in order to minimij
breath stacking. It achieves this by allowing either direct patient initiation during the synchroniz

ng is

e and

Esure-
jonal,

for a

hodes
s the

ricted

with
tions
pcted

r the
e the
ation

window or tin

efor expiration of any spontaneous breath not completed

Note 2 to entry: The synchronization window is configured so that the initiation of each inflation is synchronized
with any spontaneous breathing while maintaining the assured average rate of delivery as determined by the
set rate.

Note 3 to entry: The inflation-type selected for delivery at the set rate is classed as the assured inflation-type and
the second inflation-type selected is classed as a support inflation-type.

Note 4 to entry: On ventilators with an ACAP adjunct any inspirations occurring concurrently with a pressure-
control assured inflation-type, may be assisted by either the selected support inflation-type or by an additional,
third selected inflation-type (which can also be referred to as the second support inflation-type).

Note 5 to entry: This is the characteristic ventilation-pattern of Group 2b ventilation-modes. See Figure C.19 for a
schematic illustration of this pattern.
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Note 6 to entry: See also ventilation-pattern (3.11.3), unrestricted breathing (3.2.5), assured inflation (3.3.11),
set rate (3.5.1.1), assured-inflation type (3.3.12), support inflation (3.3.13), synchronization window (3.9.8), ACAP
(3.12.1), breath stacking (3.9.11), IMV (3.11.9), Annex A, Annex B and Figures C.19, C.29, C.30 and C.33.

3.11.

11

S/T ventilation

S/T

spontaneous/timed ventilation
name of a ventilation-pattern in which every patient-trigger event initiates an inflation of the selected
support inflation-type; if a patient-trigger event does not occur within a set time interval assured
ventilation is provided by a second selected inflation-type that is initiated by the ventilator

Note
purp

Note
selec

Note
rate 1

Note
set ra

Note
scher

Note
initia

Note

type
assur

3.11
CSV
cont
SPON
nam
basel

Note
ventil

Note
patte

1 to entry: The inflation-type selected for patient initiation is also referred to in this documefit}
bse-classification, that is, either a support inflation-type or an effort-support inflation-type:

2 to entry: The inflation-type selected for providing assured ventilation can have theéssame se
fed for patient initiation but will typically be, for example, a PC, vtPC or PC(q) inflation-type.

3 to entry: In the absence of patient-trigger events, assured inflations will be delivered at inter
hinutes.

4 to entry: Patient-trigger events cause an increase in the total inflation rate above that deter
te.
hatic illustration of this pattern.

6 to entry: Ventilation-modes with a single inflation-type other than a support inflation-type
ted by either a patient-trigger event or the ventilator, axe classified as assist/control (A/C) ventil

7 to entry: See also ventilation-pattern (3.11.3); patient-trigger event (3.9.6), initiate (3.9.1), supj
3.3.14), assured ventilation (3.11.6), assured inflation (3.3.11), set rate (3.5.1.1), total inflation
pd inflation-type (3.3.12), assist/control ventilation (3.11.8) and Figure C.20.

12

inuous spontaneous ventilation

(T

e of a ventilation-pattern that enables continuous supported breathing with a continuou|
ine airway pressure

1 to entry: With CSV, although each spontaneous breath can be assisted by a support inflatig
ation is provided.

D to entry:\With pressure-support set to ‘zero’, or its minimum setting, ventilation-modes using th
'n might'appear to function in a similar manner to the CPAP ventilation-pattern but because pre

is still selected it cannot be designated as CPAP. In this document, a ventilation-mode classification is

of thg

setting used.

Dy its generic,

ttings as that

vals of 1/set-

mined by the

5 to entry: This is the characteristic ventilation-pattern of Group’3 ventilation-modes. See Figyire C.20 for a

, that can be
rtion-modes.

bort inflation-
rate (3.5.1.5),

sly constant

n no assured

lis ventilation-
ssure-support
independent

Note 3 to entry: A CSV ventilation-mode may be reidentified as a CPAP mode on the user interface if the pressure-
support is deselected, providing it acts to maintain the airway pressure at its constant level in a manner that is
independent of any trigger setting. The set level may then either retain the label BAP on the user interface or
become relabelled as CPAP.

Note 4 to entry: This is the characteristic ventilation-pattern of Group 3a ventilation-modes. See Figure C.21 for a
schematic illustration of this ventilation-pattern.

Note 5 to entry: See also supported breath (3.2.13), support inflation (3.3.13), assured ventilation (3.11.6), CPAP
(3.11.15) and Figures C.21, C.34 and E.7 b).

Note 6 to entry: Ventilation-modes using this ventilation-pattern are commonly labelled on user interfaces with
abbreviations of ‘spontaneous’, such as ‘SPONT’, ‘SPN’ and ‘SPON’.
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3.11.13
MMV

:2019(E)

minimum minute volume
DEPRECATED: mandatory minute volume
generic name of a superordinate-mode that provides assurance to the operator that the patient will

receive at le

EXAMPLE 1
algorithm to

EXAMPLE 2
parameters
established 1
maintaining

Note 1 to ent

Note 2 to ent
of a ventilatli

ast the set minute volume in accordance with the selected ventilation-mode algorithm

Ventilation-mode using an SIMV ventilation-pattern where the set rate is adjusted by the
maintain the set minute volume until the lower limit of the setting is reached.

MMV

Ventilation-mode using an SIMV ventilation-pattern where the set rate and the set tidal volume

re both continually automatically adjusted in relation to each other in accordance wi

th an

hinimum respiratory work of breathing equation and lung protective strategy algorithms;
he operator-set minimum minute volume whenever safely possible.

"y It is possible for the patient to demand minute volumes in excess of the set value.

y: Thisis notto be confused with ‘mandatory minute ventilation’, which was the fixrstimplement
pn-mode that was described by this abbreviation. That implementation was, an adaptatioj

while

ation
of a

ventilator infended for use during anaesthesia in the operating room and did not provide for spontapeous

ventilation in
longer-term
replacement

Note 3 to ent
a named vent
in each case
parameter se|
certain initia

Note 4 to en
(3.8.6), ventil

3.11.14

* APRV

airway pre
alternativel]
intended to
in which thd
to descend ]

Note 1 to ent
<ACAP> or I}
takes unrest
intermittent

excess of the set minute volume. It was not, therefore, suitable in that)form for unattend
entilation. Subsequent developments of the concept have eliminated ‘that restriction and led
by various forms of ‘minimum minute volume’ ventilation (see Examples' 1 and 2).

I'y: This is a superordinate mode name because it does not descpibe a ventilation-pattern; itis s
ilatory objective. This objective can be implemented with:\tnore than one pattern-based mod
necessarily involving the operator transferring the responsibility for the adjustment of ce
ftings to the ventilation-mode algorithm. Intrinsic to such,algorithms, is the automatic adjustm
| settings over time, according to the respiratory activity of the patient.

[ry: See also superordinate mode (3.11.21), respiyatory activity (3.2.6), set (3.1.19), minute v
ation-pattern (3.11.3), ventilation-mode (3.11.2) and set rate (3.5.1.1).

ssure release ventilation

y named specific setting protocol of a bi-level AV ventilation-mode in which the patid

take unrestricted breaths(uring an extended assured-inflation phase at the BAP leve,
BAP phase is intended toybe set to terminate as soon as the alveolar pressure has had

0 the BAP level

ry: APRV is an altérnative name for a specific setting protocol for ventilation-modes such as IM
MV-PC{S} <ACAR>; settings that give extreme inverse phase time ratios (ty:t;) such that the p
icted breaths at a relatively high baseline airway pressure while being artificially ventilated by
hirway pressure releases.

Note 2 to enfry: Véntilators supporting this protocol can offer means of setting an appropriate duration f

alveolar pres
for the expird

sure'to have time to descend to the BAP level that include a time setting or based on the elapsed

ed or
to its

mply
e but
rtain
ent of

lume

nt is
| and
time

[V-PC
itient
short

r the
time

tory flow, the expiratory pressure or an EMG signal to reduce by a set amount or to a set level.

[f the

necessarily extreme inverse phase time ratios are made available, it is possible to achieve the intended function of
APRV by making specific settings on any of a range of bi-level AV modes, of which IMV-PC <ACAP> is an example.

Note 3 to entry: The terminology used in this entry is that which is appropriate for the labelling of a bi-level AV
ventilation-mode to be set to an APRV protocol.

Note 4 to entry: Ventilation-modes in which the settings and features have been configured with the specific
intention of facilitating this setting protocol may be labelled as APRV as an alternative mode name, although,
as with all alternative mode names, the full specification is incomplete without a disclosure of the underlying
systematic ventilation-mode name.

Note 5 to entry: See also bi-level AV (3.12.4), assured-inflation (3.3.11), inflation phase (3.4.10), BAPy (3.12.7), BAP
phase (3.10.3), terminate (3.9.14), unrestricted breathing (3.2.5), phase time ratio (3.4.19), baseline airway pressure
(3.10.1), artificial ventilation (3.1.10), airway pressure (3.6.1), Figures C.31 and C.32,and A.4 - 3.11.14.
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3.11.15

CPAP

continuous positive airway pressure

ventilation-mode or sleep-apnoea breathing-therapy mode in which the patient breathes continuously at a
set airway-pressure level, above ambient pressure

Note 1 to entry: CPAP is intended to maintain the airway pressure at its set value apart from the inevitable minor
deviations that are necessary for it to perform its function. Although there are currently no tests for acceptable
levels for such deviations, they are expected to neither add to nor subtract from the patient's perceived work of

breathing to a greater extent than could be experienced during natural breathing.

Note

2 to entrv: This definition excludes the use of the term to describe ventilation-modes where

spontaneous

inspif
any a

Note
basel
selec
to de

Note
inclu
part

Note
CSv

way |
settin

Note
CPAP|

Note
is idd
ventil
ACAHF

ations are supported by intermittently elevated pressures other than with the intention torco
ctual or perceived imposed work of breathing.

3 to entry: Because, as used for this ventilation-mode, the concept of a CPAP level coinCides Y
ne airway pressure the setting could be designated as for either concept but as the'intention o
Ling this ventilation-mode will be to achieve a specific CPAP level, this becomes an atceptable a
bignate the set quantity.

4 to entry: Although at the periphery of the spectrum of what constitiites a ventilation-n|
led in this document because it is commonly made available on typical critical care ventilat
fa continuum of a patient's treatment without the necessity to change'to another device.

5 to entry: It is possible for a ventilation-mode resembling CPAPto be realized on a ventilator
continuous spontaneous ventilation) with the pressure-suppert (PS) set to ‘zero’ or ‘none’ but
s not equivalent to CPAP if its performance in responseitae’a spontaneous inspiration is depe
g of an appropriate trigger level.

6 to entry: On ventilators equipped with ACAP, this adjunct will enable unrestricted breath
is selected.

7 to entry: CPAP is a Group 4b ventilationsthode. Because no inflation-type is selected this ven
ntical to its ventilation-pattern and there is no necessity to distinguish between them. T
ation-mode name becomes, therefore,simply, CPAP. On ventilators where CPAP is enabled by
adjunct the systematic code is CPAP_ *ACAP>.

Note
beco
isto
soft t|
to im
allud
breat]

Note

press
ACAP

b

8 to entry: When used for sleep-apnoea breathing-therapy, CPAP is not classed as a ventila
es a sleep-apnoea breathing-therapy mode. Although the principle clinical intention of such a t
aintain a positive pressure in the patient’s airway during sleep in order prevent airway obstr
issues in the throat it-has become a common practice to reduce this pressure during expiratioj
prove patient acceptability. Ventilation-modes with this feature are typically identified wit

hing-therapy modeé in this document is bi-level PAP.
O to entry: See also natural breathing (3.2.4), unrestricted breath (3.2.5), baseline airway pres

Lire-sypport (3.3.6), breathing-therapy mode (3.11.22), CSV (3.11.12), ventilation-mode Group 4
(3.2, bi-level PAP (3.12.5), A.4 - 3.12, and Figure C.2.

mpensate for

vith that of a
F the operator
dmitted term

ode, CPAP is
brs for use as

by the use of
SV set in this
ndent on the

ng whenever

tilation-mode
he systematic
means of an

fion-mode - it
herapy mode
uction by the
n, principally
h names that

e to this use of twolévels of positive airway pressure. The generic name adopted for the designdtion of such a

sure (3.10.1),
b (3.11.5.4.2),

3.11

14

pavy

apnoea ventilation
apnea ventilation

safety provision by which the ventilator automatically switches to a predetermined ventilation-mode
that generates controlled breaths whenever a hypoventilation alarm condition occurs or when a breath
is not detected during a specified period of time

Note 1 to entry: A second preferred term for this concept is included in this document because each spelling of
the key base word, apnoea, is universally used in specific spheres of influence; both within and outside of the
scope of this document.

Note 2 to entry: See also controlled breath (3.2.16), alarm condition (Annex]), and backup ventilation (3.11.17).
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3.11.17

:2019(E)

backup ventilation
property of a ventilation-mode where the normal function is for the ventilator to automatically deliver
an inflation of a predetermined inflation-type when a breath is not detected during a set period

Note 1 to entry: An alarm condition is not generated when a backup ventilation inflation is delivered.

3.11.18

fail-safe ventilation
DEPRECATED: apnea ventilation
DEPRECATED: apnoea ventilation

AnY

DEPRECATE

safety provj
ventilation-1]
becoming in

Note 1 to ent
failure or am

Note 2 to ent
Note 3 to ent

3.11.19

systematic
systematic
methodicall
inflation-typ

Note 1 to ent
provide the b
the scope of {
document. In
ventilation-p(

Note 2 to ent
form but the

Note 3 to ent
and typical e

Note 4 to ent
covering all,
individual co

Note 5 to enty
that should h
systematic ve

L 1 il

. UGLI\MIJ viIlIitliiativll

ision by which the ventilator automatically switches to a predetermined altérn
hode intended to maintain patient safety in the event of a component, sensor oryfun

operable

I'y: Such provisions could be necessitated by a ventilator component failure suchlaspressure s
icroprocessor failure.

y: The automatic initiation of fail-safe ventilation usually generates a teclihical alarm condition

"y: See also apnoea ventilation (3.11.16).

ventilation-mode name
mode name

y derived designation for any specific ventilation-mode based on its ventilation-patteri
e(s) used and any active adjuncts

ry: The concept of a systematic ventilation-mode’name has been introduced into this docums¢
asis for a unique coding system with the capability of identifying any ventilation-mode that is W
his document to the high level of granularity.facilitated by the relevant definitions and tables i
the case of a superordinate mode or theluse of an alternative mode name, it is used to identif
ttern based ventilation-mode that underlies its operation.

ry: The systematic ventilation-mode name may be represented either by its full name or in its
ronciseness of the coded form makes it more suitable for general use.

ry: See Tables E.1 and E.2\fer illustrations of the structure of the systematic ventilation-mode
kamples of both the systematic name and its associated code.

'y: The inclusion-of any active ventilation-mode adjuncts can be indicated by either a global che
b1 just specifically specified, ventilation-modes available on that ventilator or as an addition
e, enclosed;between angled brackets (for example, <ACAP>).

y: Wherever possible and appropriate, it is the abbreviations provided for any terms in this docy
e employed in the formation of the systematic code for any specific ventilation-mode. Examp
htilation-mode names in a coded form are A/C-VC, SIMV-VC\PS, IMV-PC\PS <ACAP> and CSV-PS.

ative
ction

ENSOr

1, the

int to
rithin
h this
y the

oded

name

rkbox
0 any

ment
les of

Note 6 to entry: See also ventilation-pattern (3.11.3), inflation-type (3.3.2), adjunct (3.11.4), ACAP (assured constant
airway pressure) (3.12.1), Annexes D and E, Tables D.1, D.2 and D.3, Tables E.1 and E.2, and Tables .1 and L.3.

3.11.20
alternative
alternative

mode name
ventilation-mode name

name used to identify a ventilation-mode, or a specific setting protocol for a ventilation-mode, which
is an alternative to the systematic ventilation-mode name, with the intention of placing emphasis on a
particular characteristic feature of that ventilation-mode or the manner in which it might be used

EXAMPLE 1

EXAMPLE 2

58

Bi-level AV (bi-level artificial ventilation).

APRV (airway pressure release ventilation).
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Note 1 to entry: The alternative name can be used to identify a single ventilation-mode, or several ventilation-
modes with the same characteristic feature or features.

Note 2 to entry: The alternative name can be either a standardized generic name or a proprietary name.

Note 3 to entry: The specification of an alternatively named ventilation-mode is incomplete without reference to
its systematic ventilation-mode name.

Note 4 to entry: The selection of a ventilation-pattern and inflation-types is fundamental to all ventilation-
modes but some such modes have overriding, clinically significant, combinations of features that have been
considered to justify their own generic or proprietary name. Such ventilation-modes sometimes use higher-
order or interventional control algorlthms in order to achleve additional ob]ectlves for example, a ventilation

: hat objective.
lgs have been
Actice can be
b description.
t will enable

In ot
charg
usefy
A vern
ident

er instances, spec1f1c combmatlons of Ventllatlon-pattern inflation- type(s) and range of settin
cterized by a name that puts emphasis on a particular ventilation concept. Although this pr
1 as a shorthand reference such ventilation-mode names do not currently provide a_completg
tilation-mode selected on a ventilator using vocabulary conforming to that of this documer
fication of the standardized selected ventilation-pattern and selected inflation-type(s).

3.11{21

supgrordinate mode

one ¢f a group of ventilation-modes that has a significant feature in addition to those of th¢
ventilation pattern-based mode, and by which it is separately identified

e underlying

Note
contr

Note
ventil

Note
Note

3.11

1 to entry: The additional feature is typically a supervisory funetion that is set to adjust the 4
ols of the ventilator automatically, with the intention of achieving a progressive care plan with

2 to entry: The specification of a superordinate mode-is incomplete without reference to t
ation-mode name of the underlying ventilation-modep'which its operation depends.

B to entry: Examples of proprietary superordinate-mode names are SmartCare®4), Automode®9

4 to entry: See also alternative mode name (3y11.20) and systematic ventilation-mode name (3.1]

22

breathing-therapy mode

ettings of the
the patient.

he systematic

and ASV®9),

1.19).

respiratory mode of a device that delivers a respirable gas at therapeutic breathing prespures to the
patidnt's airway with a primaryiintention other than to support a proportion of the patidnt's work of
breathing

EXANPLE1  Sleep-apnoeatherapy.

EXANIPLE2  CPAP,

EXANMPLE 3  High flow oxygen therapy.

EXAMPLE 4..\Bi-level PAP.

Note [1 t0‘entry: See also CPAP - Note 8 to entry (3.11.15), bi-level PAP (3.12.5), ventilation-mode (3.11.2), breath

(3.2.1

) and airway (3.1.2).

4) SmartCare® is the trademark of a product supplied by Drager Medical AG & Co. KG. This information is given
for the convenience of users of this document and does not constitute an endorsement by ISO of the product named.
Equivalent products may be used if they can be shown to lead to the same results.

5) Automode® is the trademark of a product supplied by Maquet Critical Care AB. This information is given for
the convenience of users of this document and does not constitute an endorsement by ISO of the product named.
Equivalent products may be used if they can be shown to lead to the same results.

6) ASV® is the trademark of a product supplied by Hamilton Medical AG. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of the product named.
Equivalent products may be used if they can be shown to lead to the same results.
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3.12 * Bi-level terminology

3121

ACAP

assured constant airway pressure

built-in adjunct that enables unrestricted breathing by acting to maintain the airway pressure at its set
value, irrespective of inspiratory or expiratory flows, or specified permitted leakage, whenever it is
intended to be at a constant level

Note 1 to entry: This adjunct is intended to maintain the airway pressure at its set value apart from the inevitable
minor deviations that are necessary for it to perform its function. Although there are currently no standardized

+oblo lacale fou o add + i

tests for acce
perceived wd

Note 2 to enf]
hinder unrest

Note 3 to ent
typical imple
valve under
the control o
irrespective
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at any time,
demand flow

The addition
is helpful in

adjunct addit
that of the at

This adjunct
generation el

Note 4 to ent
Note 5 to ent
during t

after the
cycles af

between
‘off’, and|

during Q

meh-datziotionc b oy oo seractad-tanaitbhax 4 Btar-cikbtract froa o oo
tOTC eV eSO SH e e vVIa o R STty atr e X pec e ato e taattoRoT—StotrateTromtnt-poy

rk of breathing to a greater extent than might be experienced during natural breathing.

ry: If the ventilator is connected to the patient with an airway device with sufficient regsistar
ricted breathing its effect can be offset if the operator selects a tube compensation (TC) functio

Iy: The concept of an ACAP adjunct is that of a function that is built into the deS§igH of a ventild
mentation of ACAP on a gas-powered ventilator might involve the use of a_proportional expin
the continuous control of an expiratory-control algorithm. When this is-centrolled in unison
[ a proportional inspiratory valve it becomes possible to generate the required pressure wavej
bf the possibly rapidly changing inspiratory and expiratory flows of natural breathing, during
and expiratory phases of an assured-inflation cycle. This enables/thé patient to inspire and ¢
ht any BAP level, unassisted or supported. Unassisted inspirations*are enabled by the provis
fhat is proportional to the patient’s demands, with no dependency on a patient-trigger event.

h1 functionality provided by ACAP is denoted with the terii-open system’ by one manufacturen
ommunicating a sense of its basic function in allowingfree breathing to atmosphere but an
onally facilitates the same free breathing with airwdy.pressures maintained at constant levels
mosphere. In most cases this is achieved without the use of a truly open system.

can also be provided by a ventilator that uses alternative proportional gas control or pre
ements.

'y: ACAP is typically configured to be'active whenever appropriate for the selected ventilation-
y: Examples of instances of where'ACAP is active, if provided, are
he intended constant-pressure portion of the waveform of a pressure-control (PC) assured infla

expiratory pressure.has/stabilized at its BAP level during the expiratory phases of assured-inf]
d between any support inflations,

any support jnflgtions during CSV and continuously when pressure-support (PS) is set to ‘ze

PAP ventilation-modes.

ient's
ce to
n.

tor. A
atory
with
form,
both
Xpire
on of

This
ACAP
hbove

ssure

mode.

tion,

ation

ro’ or

bs for

Note 6 to entlry: The constant pressure levels at which ACAP is active become the baseline airway pressur
that activity.

Note 7 to entry: For unassisted breaths, an ACAP adjunct facilitates unrestricted breathing by the generation of
demand flow in proportion to the patient's demands, without any trigger threshold, during inspiration and by the
provision of minimal resistance during expiration.

Note 8 to entry: Although this adjunct might not be required to maintain the baseline airway pressures if pressure-
support is provided during an expiratory phase, it will serve to prevent the pressure dropping below the set BAP
level towards the end of expiration due, for example, to any ventilator breathing system or airway leaks. It also
allows unrestricted breathing below the set trigger level, or when any pressure-support (PS) is switched off.

Note 9 to entry: Some of the functions of ACAP might also be achievable by using specific settings with certain
ventilation-modes but, although such settings can be described as providing an equivalent function to ACAP,
because its function is dependent on set values such an arrangement does not constitute an ACAP adjunct.
If equivalence is claimed, the means used to facilitate unrestricted breathing should be described in the
accompanying documents.
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Note 10 to entry: Group 2 ventilation-modes with a pressure-control inflation-type selected and an ACAP adjunct,
facilitate unrestricted inspirations and expirations at both pressure levels of the assured-inflation cycle and may,
therefore, be designated by the alternative mode name, bi-level AV.

Note 11 to entry: See also adjunct (3.11.4), ACAP;, (3.12.2), ACAPy, (3.12.3), unrestricted breathing (3.2.5), natural-
breathing (3.2.4), tube compensation (3.6.11), assured-inflation (3.3.11), support inflation (3.3.13), trigger level
(3.9.5), baseline airway pressure (3.10.1), BAP (3.10.2), bi-level AV (3.12.4), demand flow (3.7.10), D.2.8.5, Annex A.4

-3.12, Annexes D, E and F, Tables D.1, E.1 and E.2, and Figures C.24, C.25, C.28, C.29 to C.33 and E.7.

3.12

2

ACAP,
ACAP-low

adjuf

level
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Note
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mino
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Note
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Note
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Note
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switd

Note
certa

funct]
claim

Note
press

(3.4.1

pct that enables unrestricted breathing by acting to maintain the expiratory pressure-af
irrespective of inspiratory or expiratory flows, or specified permitted leakage, after th
ure has decreased to the BAP level during the expiratory phases of assured-infiatio
een any support inflations

1 to entry: As an adjunct that is only active during the expiratory phases of assuréd-inflation
e the most appropriate for use, for example, with a ventilation-mode using a flow-regulated inf|
bsured inflation.

P to entry: This adjunct is intended to maintain the airway pressure atits set value apart from f{
I deviations that are necessary for ACAP; to perform its function. Although there are
ardized tests for acceptable levels, with ACAP|, such deviations{are expected to neither add tg
the patient's perceived work of breathing to a greater extent than could be experienced d
hing.

3 to entry: Where provided, ACAP|, is typically preselected to be active wherever appropriat
e ventilation-mode that has been selected.

4 to entry: For unassisted breaths, an ACAP| adjunct typically facilitates unrestricted breathi
by the generation of demand flow in proportion to the patient's demands, without any trigg
g inspiration and by the provision of minimal resistance during expiration.

5 to entry: Although this adjunct mjghtnot be required to maintain the baseline airway pressu

iseline airway pressure towards.the end of expiration due, for example, to any ventilator bre
way leaks. It also allows natural breathing below the set trigger level, or when any pressure-st
hed off.

6 to entry: Some of the-functions of ACAP; might also be achievable with the use of specific
fin ventilation-modes'hut, although such settings might resemble an equivalent function to ACAH
ion is dependenter’set values such an arrangement does not constitute an ACAP; adjunct. If g
ed, the means sed to facilitate unrestricted breathing should be described in the accompanyin

7 to entrys See also: adjunct (3.11.4), unrestricted breathing (3.2.5), set (3.1.19), BAP (3.10.2), bqg
ure (3.10:1), demand flow (3.7.10), flow regulation (3.3.8), assured inflation (3.3.11), assured-j
8) and Figures C.23 and F.6.

3.12.
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ACAP

ACAP-high
mode adjunct that maintains the airway pressure at its set assured-inflation inspiratory-pressure level,
irrespective of inspiratory or expiratory flows, whenever it is intended to be constant at that level

Note 1 to entry: Note to 1 entry: This adjunct is provided for use only during the inflation phases of pressure-
regulated assured-inflation cycles. ACAPy; is not applicable during inflations with flow-regulated inflation-types,
for example, volume-control, because the inspiratory pressure is not intended to be at a constant level during such
inflations. If additional inspiratory flow is provided on demand with a volume-control inflation-type, this is classed
as a dual-control inflation not volume-control with ACAP.
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Note 2 to entry: This adjunct is intended to maintain the airway pressure at its set value with the exception of the
inevitable minor deviations that are necessary for ACAPy; to perform its function. Although there are currently
no standardized tests for acceptable levels, with ACAPy, such deviations are expected to neither add to nor
subtract from the patient’s perceived work of breathing to a greater extent than could be experienced during
natural breathing.

Note 3 to entry: Where provided, ACAPy, is typically preselected to be active wherever appropriate, depending on
the ventilation-mode that has been selected.

Note 4 to entry: For unassisted breaths, an ACAPy adjunct facilitates unrestricted breathing by the generation of
demand flow in proportion to the patient's demands, without any trigger threshold, during inspiration and by the
provision of minimal resistance during expiration.

rtain
be its
hce is
ents.

Note 5 to entry: Some of the functions of ACAPy might also be achievable by using specific settings with-Ce
ventilation-mpdes but, although such settings might resemble an equivalent function to ACAPy, becau
function is d¢pendent on set values such an arrangement does not constitute an ACAPy; adjunct. If equivale
claimed, the means used to facilitate unrestricted breathing should be described in the accompanying docum

Note 6 to ent ation

(3.3.11) and |

ry: See also adjunct (3.11.4), baseline airway pressure (3.10.1), dual-control (3,3:5), assured inf]
D.2.8.5.

3.12.4
bi-level AV
bi-level art
bi-level
alternative
as an adjund
baseline airy

ficial ventilation

\CAP
both

hame for Group 2 ventilation-modes with a pressure-control assured inflation-type and 4
t, where the intention is to place emphasis on the facility for unrestricted breathing at
vay-pressure levels of the assured-inflation cycle

Note 1 to ent
thereby addi

'y: With the provision of ACAP, unrestricted breathing is possible at two alternating pressure levels,

g to the ventilation provided by the assured pressure-control (PC) inflations.
sured

Note 2 to enfry: It is common practice to also adopt ‘an’/alternative naming scheme for the set and mea

quantities th
modes that c{
that purpose

Note 3 to ent
the propriet3

therapy modd).

Note 4 to ent
and Figures (

ht are affected by this intended change of emphasis. Figures in Annex C that illustrate ventil
n be alternatively designated as bi-level AV also show how the alternative terms, standardizg
are used. Preferred and admitted terms for these quantities are listed in following entries in |

I'y: This is the generic name fex:a class of ventilation-modes based on one originally introduced

ry name BIPAP®7) (which-is-not to be confused with the proprietary name BiPAP®8), a brea

'y: See also Group,2'wentilation-modes (3.11.5.2), ACAP (3.12.1), bi-level PAP (3.12.5), APRV (3.1]
.30 to C33.

ntion-
bd for
8.12.

with
thing-

1.14),

7) BIPAP® isatrademark owned by RIC Investments, LLC and used under license on a product supplied by Draeger
Medical AG & Co. KG. This information is given for the convenience of users of this document and does not constitute
an endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the
same results.

8) BiPAP® isthe trademark of a product supplied by Respironics Inc. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products
may be used if they can be shown to lead to the same results.
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5

bi-level PAP

bi-level positive airway pressure
BPAP

sleep-apnoea breathing-therapy mode in which there are two therapeutic positive pressure levels at the

patie
[SOU

nt-connection port during the respiratory cycle

RCE: ISO 80601-2-70:2015, 201.3.203, modified — Rephrased.]

Note 1 to entry: The two levels of positive airway pressure (PAP) invoked by the various names that have been
given to this breathing-therapy mode are typically identified by the terms IPAP (inspiratory positive airway

press
level
expir

Note
namgd

Note
this d
ventil

Note

we)l and EPAP (exnpiratarv pvositive girwav nressure) swith IPAP representing the set inspira
J AY r r A J7 r (=] r

during the patient's inspiratory phase and EPAP the set baseline airway pressure (BAP) during
itory phase.

2 to entry: This is the generic name for a breathing-therapy mode previously identified by th
BiPAP®8) (which is not to be confused with the proprietary name BIPAP®7), a ventilation-mod

3 to entry: Although classed as a breathing-therapy mode, this mode has been included in t
ation and that intended for breathing therapy.

4 to entry: See also breathing-therapy mode (3.11.22), respiratary eycle (3.4.16), airway prd

ory pressure
the patient’s

b proprietary

).

his edition of

ocument in order to highlight one of the conceptual boundaries between ‘equipment intended for artificial

ssure (3.6.1),

inspinfation (3.2.10), expiration (3.2.11), set (3.1.19), inspiratory pressure (3.6.2), baseline airway pregsure (3.10.1),
BAP (3.10.2), expiratory phase (3.4.2), bi-level AV (3.12.4) and CPAP{3.11.15).

3.12}6

BAP|time

timetlow

durafion of a BAP, or pressure-low, phase

Note
desig]

Note
comb
bere

Note
and H

1 to entry: In addition to its direct reference, this term may be used, in context or by qu
nate this concept as a set quantity (3.1.19) or'a measured quantity (3.1.20).

2 to entry: This term is only relevant to ventilation-modes labelled as bi-level AV and is
ination with the term BAPy (pressure-high) for the designation of the higher baseline airway pr|
pbresented by an appropriate letter symbol, for example, t; (or tgap)-

3 to entry: See also baseling-airway pressure (3.10.1
igures C.22 to C.33 and'E.5.

), BAPy (3.12.2), bi-level AV (3.12.4), time

3.12
BAP
pres
alter

Note
desig]

7

H
sure-high
natively matned higher baseline airway-pressure level in ventilation-modes labelled as bj

1 to entry: In addition to its direct reference, this term may be used, in context or by qu
nate'this concept as a set quantity (3.1.19).

hlification, to

only used in
pssure; it may

Lhigh (3.12.9)

-level AV

hlification, to

Note

2 to entry: The preferred term is spoken as, BAP-high.

Note 3 to entry: The admitted term is included in this edition of this document based on its common current
usage and the possible need for a longer transition time for the changeover to the use of the term BAPy, should
this prove necessary; it may be represented by an appropriate letter symbol, for example, py.

Note 4 to entry: The use of this alternative term, or its admitted synonym, in ventilation-modes labelled as bi-level
AV is optional.

Note 5 to entry: See also BAP (3.10.2), bi-level AV (3.12.4) and Figures C.32, C.33, and E.7a.
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BAPy phase
pressure-high phase
alternatively named assured-inflation phase in ventilation-modes labelled as bi-level AV

Note 1 to entry: The admitted term is included in this edition of this document based on its common current
usage and the possible need for a longer transition time for the changeover to the use of the term BAPy phase,
should this prove necessary.

Note 2 to entry: The preferred term is spoken as, BAP-high phase.

Note 3 to entry: The admitted term may be represented by an appropriate letter symbol, for example, p,; phase.

Note 4 to ent

AV is optional.

Note 5 to ent

3.12.9
BAPy time
time-high
alternativel

Note 1 to en|
designate thi

Note 2 to ern
combination
may be repre

Note 3 to en
several respi
BAPy (or pres

Note 4 to ent

AV is optional.

Note 5 to ent
time-low (3.1

3.13 Safet

3.13.1

pressure lij
airway-pres
airway-pres.

Note 1 to en|

'y: The use of this alternative term, or its admitted synonym, in ventilation-modes labelled ash

'y: See also bi-level AV (3.12.4), BAP (3.10.2) and Figures C.32, C.33, and F.7a.

y named duration of a BAPy, or pressure-high, phase

fry: In addition to its direct reference, this term may be used;\in context or by qualificati
5 concept as a set quantity (3.1.19) or a measured quantity (3.1.20).

try: This term is only relevant to ventilation-modes labelled as bi-level AV and is only us
with the term BAPy (or pressure-high) for the designation of the higher baseline airway press
sented by an appropriate letter symbol, for examplexty; tgy OF tgapy-

ry: With inflations that provide synchronized €érmination, the measured duration, averaged
ratory cycles, will be determined by the set time-high, even though the duration of any indiy
sure-high) phase can vary from the set rate.as allowed by the synchronization algorithm.

"y: The use of this alternative term, orits admitted synonym, in ventilation-modes labelled as b

Fy: See also bi-level AV (3.12.4)ybaseline airway pressure (3.10.1), BAPy (3.12.7), BAPy phase (3.]
D.6), breath synchronizatign'(3.9.7), D.2.6, Annex F and Figures C.32 and C.33, and E.7.

y limits and alarmyterminology

mit
sure limit
bure threshold value for the initiation of an action to protect the patient during normal

tyy: In addition to its direct reference, this term is only used, in context or by qualificati

-level

n, to

ed in
ire; it

over
idual

-level

[ se

n, to

designate thi

conceptas-a-set-guantity ('2 1 10)

o-coceptaoaotT ey (2=

Note 2 to entry: This is a general, pre-coordinated term that is the basic definition for high and low limitation
functions and for associated functions such as defining alarm conditions and other means of protection.

Note 3 to entry: The limit is to be taken to be for a rising pressure unless specified otherwise. This not only
accords with common usage but also avoids a possible confusion resulting from the use of the word ‘high’, which
is used in the limit and alarm terms in this document with a meaning of ‘higher than intended’, as distinct from

‘the opposite

of low’.

Note 4 to entry: See also normal use (3.1.24), limit (3.1.23) and deprecated terms for inspiratory pressure (3.6.2).
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3.13.2

pressure-limited

inspiratory pressure limited to the set pressure limit during normal use, by means of an inspiratory-
pressure relief function

Note 1 to entry: This limitation is typically used in conjunction with volume-control inflation-types where the
intention is to limit the maximum pressure that can be generated at the patient-connection port during normal use.

Note 2 to entry: An inspiratory-pressure-relief function spills excess regulated flow to atmosphere, if necessary
to avoid the inspiratory pressure exceeding the set level. This can result in a possibly un-quantified loss of the
delivered volume. See also inspiratory-pressure relief (3.6.5).

Note B to entry: The term pressure-limited may be represented by an appropriate letter symbol, fox gxample, py ;.
Note { to entry: The initiation of this pressure-limitation is typically associated with an alarm eonditjon.

Note|5 to entry: See also normal use (3.1.24), inspiratory-pressure relief (3.6.5), airwdy pressure (3.6.1), alarm
condifion (AnnexJ), D.2.3 and Figure C.13 for an example of a pressure-limited inflation.

3.13}3

maxjmum limited pressure

maxjmum limited airway-pressure

DEPRECATED: maximum circuit pressure limit

highest airway pressure that can occur during normal use or under-single fault condition

Note|l to entry: In addition to its direct reference as a requirement, this term is only used, in ¢ontext or by
qualification, to designate this concept as a set quantity (3.1.193:

Note [2 to entry: As with all unqualified airway pressures;this limited pressure is that at the patiept-connection
port 3dnd relative to ambient pressure.

Note 3 to entry: As this is the highest-level precaution against excessive pressures being applied tq the patient's
airwqy this pressure limit is typically preset by*the manufacturer but can be made adjustable by thie responsible
organization to a lower pressure level.

[SOURCE: I1SO 80601-2-12:2011, 201.3.214, modified — Addition of preferred and deprecatgd terms.]

3.13(4

maxjmum working airway-<pressure
maxjmum working pressure

highest airway pressure@hat can be generated by the ventilator during intended use and normal condition

Note [l to entry: Thisqnformation is usually documented in the instructions for use as it is valuable i1} determining
if a vgntilator is suitable for use with patients with an impaired lung.

Note 2 to entry:This maximum pressure is typically determined by the manufacturer.

Note B te‘entry: See also airway pressure (3.6.1), intended use (3.1.25) and normal condition (3.1.26)

3.13.5
high-airway-pressure limit

airway pressure threshold value at which a protection device prevents any further rise in the airway
pressure

Note 1 to entry: The protection device can maintain the airway pressure at a level close to the threshold value,
reduce the airway pressure to the set BAP or terminate the inflation phase. One or more of these alternatives will
be required by the Particular Standard that covers the class of ventilator to which the term might be applied.
Note 2 to entry: The set limit can be:

— independently adjustable;

— connected to an adjustable pressure limit;
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connected to the high airway pressure-alarm limit;

o the set inspiratory pressure.

Note 3 to entry: See also protection device (3.13.10) and inspiratory-pressure relief (3.6.5)

3.13.6

high-pressure relief limit
high-airway-pressure relief limit
airway pressure threshold value used by a ventilator to determine when a protection device prevents any

further rise

in airway pressure during normal use

Note 1 to en
designate thi

Note 2 to enf]
port and rela

Note 3 to ent]
the airway pn

Note 4 to ent
Operator awd

Note 5 to ent

try: In addition to its direct reference, this term is only used, in context or by qualificati
5 concept as a set quantity (3.1.19).

ry: As with all unqualified airway pressures, this limited pressure is that at the patient“connd
[ive to ambient pressure.
essure at the threshold value, without terminating the inflation.

ry: Activation of this form of airway pressure limitation can cause a drop in the inspiratory vg
reness of this characteristic can be important for patient safety.

'y: The set limit can be independently adjustable, linked with aivgdjustable pressure limit, relaf

the set inspirqtory pressure or determined by an algorithm.

Note 6 to ent

Note 7 to entf
termination I

3.13.7

Fy: The set limit can be associated with an alarm limit.

ry: See also protection device (3.13.10), normal use,(3:1.24), alarm limit (Annex ]) and high-pr4
mit (3.13.7).

high-pressure termination limit

high-airwa
airway pres:
the current

Note 1 to ent
set. Operator

y-pressure termination limit
fure threshold value used by a ventilator to determine when a protection device termi
inflation phase during normal use

ry: This form of airway pressure limitation can often result in the delivered volume falling beloy
awareness of this characteristic is important for patient safety.

Note 2 to enffry: As with all unqualified airway pressures, this limited pressure is that at the patient-conng

port and rela

Note 3 to ent
may be relatd

Note 4 to en
specific requ

[ive to ambient preSsure.

'y: The threshold value can be independently adjustable or connected to an adjustable pressure
d to the sétinspiratory pressure or determined by an algorithm.

ry:/This function can be associated with an alarm condition. Particular standards typically|
rements.

n, to

ction

ry: During an inflation, the high inspiratory-pressure relief protection device isNiitended to maintain

lume.

ed to

ssure

hates

U that

ction

limit,

have

Note 5 to entry: This limit may have the same as or a different threshold from the high airway pressure-alarm
condition. Particular standards typically have specific requirements.

Note 6 to entry: See also protection device (3.13.10), high-pressure relief limit (3.13.7), limit (3.1.23), alarm

condition (An

nex |) and Figure C.11.

3.13.8

maximum settable inspiratory pressure
highest inspiratory pressure that can be set by the operator

Note 1 to entry: In addition to its direct reference, this term is only used, in context or by qualification, to
designate this concept as a set quantity, which will typically be preset by the manufacturer or the responsible

organization
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Note 2 to entry: As with all unqualified airway pressures, this inspiratory pressure is that at the patient-connection
port and relative to ambient pressure unless prefixed with ‘delta’ or the symbol A.

Note 3 to entry: See also inspiratory pressure (3.6.2), set (3.1.19), preset (3.1.21) and 4 inspiratory pressure (3.6.7).

3.139

adjustable pressure limit

adjustable airway pressure limit

APL

operator-set limitation on the airway pressure under normal condition

EXAMPLE APL valve on anaesthesia breathing system.

Note [l to entry: See also limit (3.1.23), normal condition (3.1.26) and ventilator breathing systemN3-.18).

3.13{10

protection device
partjor function of a ventilation device that, without intervention by the operater, protect$ the patient
from| hazardous output due to incorrect delivery of energy or substances

[SOURCE: ISO 80601-2-12:2011, 201.3.220, modified — Rephrased.]

3.14 Gas port terminology

3.141
port
openfing(s) for the passage of a fluid through a specified-interface

Note |l to entry: Typical interfaces where ports occur axé

— here gas enters a medical device,

— Where operator-detachable tubing is connected to a medical device, and

— here a ventilator breathing system s connected to the patient or to an airway device.

Note |2 to entry: A port can be in the\form of a specific connector or designed to not allow connecfion with any
conng¢ctor.

3.14{2
exhaust port
port pf the medical equipment or device from which gas is discharged to the atmosphere dyring normal
use, ¢ither directly;ep'via an anaesthetic gas scavenging system.

[SOURCE: ISO-80601-2-12:2011, 201.3.205, modified — Restriction to electrical equipment only was
remdved.]

3.14.3

niEhut naort

gaS C aTputTpore

port of the ventilator through which gas is delivered at respiratory pressures to an operator-detachable
part of the ventilator breathing system

[SOURCE: ISO 4135:2001, 3.2.8, modified — Rephrased.]

3.14.4

gas return port

port of the ventilator through which gas is returned at respiratory pressures through an operator-
detachable part of the ventilator breathing system, from the patient-connection port

[SOURCE: I1SO 80601-2-12:2011, 201.3.210, modified — Adapted for ventilators.]
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3.14.5
patient-connection port
port of a ventilator breathing system intended for connection to an airway device

[SOURCE: ISO 80601-2-12:2011, 201.3.218, modified — Rephrased.]
Note 1 to entry: The patient-connection port is the end of the ventilator breathing system proximal to the patient.

Note 2 to entry: The patient-connection port is typically in the form of a suitable for connection to an airway
device such as a tracheal or tracheostomy tube, a face mask, or a supralaryngeal airway, or to a test apparatus.

Note 3 to entry: Current particular standards typically specify that the patient-connection port is required to be
in the form of a specific standardized connector(s), for example, a connector(s) conforming to ISO 5356-1.

Note 4 to entry: In ventilators designed to provide NIV (non-invasive ventilation) and where the ventilatjion furjction
is dependentfupon a design feature of a component that connects the ventilator to the patient’s girway, thegn the
patient-conndction port typically becomes the contact line of the seal to the patient's face and there’is no pdtient-
connection-pgrt connector.

Note 5 to entfy: See also port (3.14.1), ventilator breathing system (3.1.18), airway device(3.1.3), NIV (3.1.1) and
airway (3.1.7)).
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Annex A
(informative)

Rationales and guidance

General guidance

annex provides rationales for the important clauses of this document and is internd
are familiar with its subject but who have not participated in its development~An un
e reasons for the main requirements is essential for its proper application. Funthérmon
ice and technology change, it is expected that rationales for the present requirements y
evision of this document necessitated by those developments.

Mental model of ventilation as the basis of this document

Introduction summarizes the factors that led to a comprehensive review of the vq
cial ventilation and the preparation of this document. A-key definition in the review
lation-mode because the concepts behind it are fundamental to the conceptual structur
erminology presented in this document. An explanation of how the definitions assq
key term were derived is, therefore, an essential-hbackground to understanding that
ture.

' devices for delivering automatic ventilgtion by means of intermittent positiy
hted to a fixed cyclical pattern with a range of settings for just the basic parametel
the increasing flexibility offered by electronic control systems, more and more permi
inations of the basic elements of gas:delivery were devised - to the point where, in

internationally standardized yogabulary, it was no longer practical to provide ev
Jation-pattern with a meaninfgulinique name.

y, more than 100 differentiynames for in excess of 30 mutually exclusive ventilation-

it impossible to teach and learn which mode to use in which clinical situation. Conseq

user
relat
cons

An a
both
infla

patte
of inj

5 have only been taught'just a few of these ventilation-modes. Also, it has become ver}
e different manufacturers’ modes to each other - a problem significantly compounded
stency in the terminology used to describe them.

nalysis of the structure of these ventilation-modes reveals that they all require the
the regulated parameter used to inflate the lungs and a pattern that determines wh
fions occur; functions that can be conveniently referred to as the inflation-type and thg
rnslt also becomes clear that, conceptually and from a clinical perspective, in most cas¢
lation-type is largely independent of the choice of ventilation-pattern.

bd for those
derstanding
e, as clinical
vill facilitate

cabulary of
was that of
e underlying
ciated with
underlying

e pressure,
's. However,
itations and
the absence
bry possible

modes make
hently, most
 difficult to
by a lack of

selection of
bn and what
ventilation-
bs the choice

In the vocabulary of this document, this concept has been formalized, with the ventilation-mode
becoming a composite of these two independent, operator-selectable elements: the inflation-type
determines how the pressure or flow at the patient-connection port will be regulated during an inflation,
once initiated, and the ventilation-pattern determines how the ventilator will respond to patient-trigger
events and what it will cause to be delivered, when, irrespective of the patient’s respiratory activity.

This is seen to be a logical step because most of the clinically distinctive characteristics of the classical
modes, which still form the foundation of modern ventilation-modes, are those that relate to the time-
pattern of interactive events between the ventilator and the patient; characteristics which are largely
independent of the delivery-regulation means.
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In practice, many manufacturers have already, at least partially, intuitively introduced such a separation
in the way in which they have labelled their ventilator user interfaces and structured their instructions
for use.

From this perspective, it is pertinent to note that part of the confusion with respect to ventilation-
modes has resulted from manufacturers labelling their modes with names that feature just one of these
attributes; some modes might be labelled SIMV - a ventilation-pattern, and others VCV - an inflation-
type. In accordance with this document both of these ventilation-mode labels are incomplete: the correct
ventilation-mode designation requires an indication of both the ventilation-pattern and the inflation-

type(s) being used, with the examples becoming SIMV-PC or SIMV-VC and CMV-VC.

The above
number of i1
M x N differs
types. Ventil
As an examyj
reduced to j
even smalle

This format
thatis deliv
with which

l.llJl ua\,h ICdULCD thC llullleI Uf PIC CUVUI diuatcd I1IaIrIco lC\.iuil Cd Disllif;bqllt}y ado au_)
flation-types can be independently selected for use with each ventilation-pattern: inste
ent ventilation-mode names to learn there become just M ventilation-patterns plus.Ninfld
itor operation can therefore be described as if made up from elements of a constructio
le, it enabled a list of 58 ventilation-mode names, taken from manufacturers'diterature,

just 8 ventilation-patterns and 8 inflation-types — each of which can be plaged into one

- number of easily remembered groups.

with its focus on the pattern to which inflations are initiated and’on the type of inf]
ered, is independent of which ventilation-pattern and inflation-type combination can be

to be remembered but also makes them much easier to teach, learn, remember and recognize, the

improving v
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It was consi
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required. T}
mutual diff
each of thes

Additionally
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although so
intention of
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practice, mg

entilator usability.

rception of what constitutes a ventilation-mode in curtent practice, in order to unders
bentilation-modes relate to each other the committee found it to be helpful to cre
h system that groups them in terms of what they have in common and in what way they d
dered that present trends are likely to increasingly disconnect the functional classific
1 patterns from clinical intentions and thatwentilation-mode classifications should be H
alone. When this was done, only foursbasic groupings, with two further subgroups,

nese classifications enable teaching-to be in terms of the common characteristics of]
erences between, the ventilation-patterns in each group, and the appropriate setting
e ventilation-patterns for different’clinical intentions.

, with only four basic families of inflation-types, instructions for their use can be centré
ictions can be largely)independent of the ventilation-pattern with which it will be

the resultantventilation-modes. Although, conceptually, around 20 standardized t
could be made\available for operator selection to accompany each ventilation-pattej
nufacturersywill only offer the much more limited range of combinations most likely

used in clinical practice.

From this p
introduced,

erspective, it can be seen that, in the past, many ‘new’ ventilation-modes that have
with their own proprietary names, have in fact only been an easily described sub-se
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standard inf
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With regard to the naming of these ventilation-patterns and inflation types, there has been full
recognition that existing users already have a pertinent vocabulary which they use in the day-to-
day operation of current ventilators. The confusions have arisen because, in the absence of any
comprehensive international agreement, there are invariably several terms in use for each concept and
in other cases a single term is being used for a range of concepts with only some similarities.

Because almost all the concepts defined in this document are based on current good practice, and
therefore fall within the general range of meanings associated with each of these existing terms it was
considered to be more appropriate to retain these terms, wherever possible, and use this document to
give them a standardized definition rather than attempt to introduce a completely new term for every
concept.
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It was seen that with this approach, users will be able to operate ventilators conforming to this
document in the same way as at present - with no more difficulty than in moving between different
ventilators - with the advantage that once learnt, it will increasingly be directly applicable to more and
more ventilators as time progresses. In addition, the named ventilation-patterns and inflation-types in
this document are classified into coherent groups, so those users interested in the differences between
ventilation-modes will find that these are always explained from the same reference points. These
classifications also form the basic framework for the unique identification, by name and code, of any
ventilation-mode within the scope of this document.

Another challenge that the members of the committee and others have encountered when teaching
ventilator theory, has been how to distinguish between what the ventilator is doing and what is
happening to the patient. In this document, a ventilator can generate breaths by cyclically jnflating the
patidnt’s lungs, but it is only a patient who can breathe.

A further question might be as to where the trigger function for patient-initiation fit$ into these
classfifications. In some previous classification proposals, initiation was considéred to bg a property
of the inflation-type and so the triggering-function was also included incthese properties. In the
clasdfification system of this document, the initiation of an inflation is a property of the ventilation-
pattdrn, which provides rules defining how the ventilator responds‘to various inputs. Logically,
ther¢fore, the ventilation-pattern is simply responding to a signal from-a ventilator detectjon function
indidating that the measurement of a patient parameter(s) has attained a set threshold value. With this
concept, the trigger function becomes just another ventilation monitoring function that provjides a signal
to the ventilator control system. In practice, most major manufacturers already treat patient-triggering
in this way, that is, as an independently-selectable, settable monitoring function which provjides a signal
when the monitored parameter reaches a set level, for use\by the selected ventilation-pattein algorithm
as rejquired.

A.3 | Guidance followed in the writing of this document

This|document is based on the guidance andrequirements specified in ISO 704 and ISO 10441-1.

A.4 | Rationales for particular-elauses and subclauses

The [numbering of the following rationales corresponds to the numbering of the clafises in this
docujment. The numbering is, therefore, not consecutive.

1 Sg¢ope

Ternis pertaining specifically to breathing-therapy equipment and high-frequency ventilatijon have not,
in geperal, been specified in this edition of this document as their scope is still evolving with continuing
developments~ini those technologies and their applications. The only exceptions are where it was
consjdered<necessary to establish boundaries between bordering concepts. It is the intention of the

committeeto include such terms in a future amendment or edition of this document.
3 T| lefiniti bal L abl . i

As stated in ISO 704 and ISO 10241-1, a primary function of a standardized terminology is to indicate
preferred, admitted, and deprecated terms. In subject fields where there has been no effective
standardized terminology, such as is the case with artificial ventilation, it is inevitable that there is
frequently more than one term in common use for the designation of a given concept.

However, in choosing a preferred term in this document it was recognized that there was often the
need to make a compromise between the conflicting requirements of the avoidance of ambiguity and
the need for conciseness. In this document, the form of the preferred term, whether the full form of
an abbreviation, was selected with priority given to the one that is most generally used. Guidance for
corresponding letter symbols is sometimes also provided in notes to entries - for use in appropriate
contexts.
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Where a term is listed as ‘deprecated’, this means that it is deprecated as a synonym for the preferred
term, although some such terms are used as preferred terms for the designation of other concepts.

In accordance with ISO 10241-1:2011, 6.4.4, the definitions of terms in Clause 3 of this document
are intensional definitions. Such definitions are required to consist of a single phrase specifying the
concept being designated, and if possible, to reflect the position of the concept in the concept system;
containing only information that makes the concept unique. A definition given without an indication
of its applicability is to be taken as representing the general meaning of the term. Any additional
descriptive information deemed necessary is included in notes to entry or in examples. Notes to
terminology entries follow different rules from those integrated into other text in a standard; they
provide additional information that supplements the terminological data in the definitions.

Because a vdntilator is a device that, typically, interacts with a patient in accordance with inputs fro|m an
operator, ceftain of the concepts of artificial ventilation are of quantities with a value that mightbe gither
the actual vqlue or the intended value as set, directly or indirectly, by an operator. In these instances, the
definition isjused to represent the general meaning of the term. If it is, or can be, used to.fepresent gither

a set value
whether it

method by yhich it might be displayed or recorded. For this reason, the vocabulary of this docu
only addresges actual values, set values and measured values as concepts. It is.for particular stang

to specify a

The terming
alphabetica

For further
intended to
the convent

an actual value or both, this is stated in a note to entry. An actual valueexists as a cofcept

n be measured or not and is, therefore, unaffected by the accuracy of measurement g

y requirements regarding measurement accuracy and units ofmteasurement.

logical entries in Clause 3 are primarily arranged in a syStematic order, with a secon
order. An alphabetically arranged list of terms is provided in Annex |.

information concerning set, measured and actual values, and on how this documg

r the
ment
ards

dary

nt is

be applied, particularly with respect to contextand qualification, and concerning some of

ons followed in Clause 3, see informative Annexes G and H.

3.4 Time,

hase and cycle terminology

The use of terms relating to gas entering and leaying the patient's lungs is fundamental to a vocab
of artificial yentilation. In normal speech in English, terms such as inspire, inhale, exhale and exp
their various inflected forms are used for that purpose but each has connotations that makes i
than ideal in at least one of its forms. Inparticular, inhalation has become associated with drug 3

hlary
re in
 less
buse

and many c}
the patient

wherever p
inspiration i
alternative {

3.5 Rate td

The ventilat
these group

inicians consider it to be inappropriate to speak of the patient expiring, in the presen
br those close to them. However, one of the basic objectives of a terminology standa
ssible, to have only gne term to represent each concept. After much discussion, the t
ind expiration were-selected for this document but with the recognition that the yj
erms can be motejappropriate in potentially sensitive situations.

rminology

on rate‘terms in this subclause have been grouped into two further subclauses. The fi
5 coniprises the terms that are commonly used on the user interfaces of ventilators.

ce of
rd is,
erms
se of

st of

The second

nical

descriptions, clinical papers or data logging. Potentially, there are many such terms but most can be
formed as post-coordinations of simpler terms already defined in this document. Four such terms have
been entered in 3.5.2, as examples, but, as with some other terms in this document, the purpose of this
group is solely to provide guidance in the case of needing to express a respiratory rate in terms of one
of a range of related concepts. There is no implied requirement that manufacturers should make use of
any one of these terms in their labelling or accompanying documents.

3.10 Baseline and PEEP terminology
See Annex F, for a rationale for these topics.
3.11 Mode terminology

See A.2.
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3.11.5 Ventilation-mode group

The systematic grouping described in this subclause was introduced during the preparation of this
document. Its value in helping with the discussion, understanding, memorization and teaching of how
the various ventilation-modes related to each other regarding their functional characteristics, led to the
decision to retain it.

Ventilation-mode groups have been introduced in this document solely to provide a means of classifying
ventilation-modes in a way that can assist with the understanding and teaching of how the large numbers
of such modes currently in use are related to each other. There is no requirement for manufacturers
to include reference to these groups in product labelling but where this grouping is referred to it is
requ
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3.11
The

ventilation-mode groups have been specified, according to their ventilation-pat
Jation-mode within the scope of this document falls into one of these groups, {
hcteristics of which are given in 3.11.5. All alternatively-named modes and superordinat
1to one of these groups, as determined by the underlying ventilation-pattern€mployed

6 Assured ventilation

admitted term, mandatory ventilation, is included in this doeuniént because it be

established over several decades by its use in the ventilation-mode(mames, CMV, IMV and

earlyf
the g
to th|
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implementations of these ventilation-modes both the initiation and the delivery were
atient but with the modern approach to artificial ventildtion, which allows patients t
eir own ventilation as much as they are able, the ternronly makes sense when used t
ept of the assured initiation of a selected inflation-typé. This is the only sense in whi

in thiis document. However, because the word mandatory is ambiguous when used as a

contq
be uf

ext, in that it can be taken to mean either of these, and because this ambiguity has §
ed to give the appearance of unifying a range of different concepts, the word is only

docujment in reference to the legacy ventilationspatterns that have it incorporated into thei
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" purposes, natural language phrases such as ‘assured to be’ are used to convey the defi
ever possible, in preference to the teiim mandatory or any of its inflected forms.

e related semantics, the delivery of an inflation causes mandatory ventilation of the pd
nly in the sense that the selected inflation-type is assured to be initiated - not that the i
ted will necessarily deliver.an assured volume.

14 APRYV (airway pressure release ventilation)

rational for theintroduction of this ventilation-mode, and for its name, was to al

frauma. The periodic release and near immediate subsequent build-up of airway p
ded to assistthe patient’s own breathing efforts while not allowing the lungs to collaps

ugh thatrational describes the essential concept of APRV itis recognized that, with thijs
selected, many manufacturers now permit the operator to set the BAP phase-time (t;)
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of a patient requiring APRV during an initial acute period might well involve the progressive adjustment
of the two BAP levels and also the two phase times, both as individual values and their differentials, in
order to provide a step-less continuity of treatment - working towards a single decreasing level of CPAP,
without the discontinuity involved in changing over to a different ventilation-mode.

3.12 Bi-level terminology

The terminology in this document has been developed taking account of the additional functionality
of ventilators incorporating an ACAP adjunct. This is an advanced regulation function that, unlike
conventional pneumatic regulators, maintains a set airway pressure, irrespective of the direction of
the airway flow. It is used not only to enhance the regulation of the airway pressure during pressure-
control inflations but also to maintain the required pressure between assured inflations. This makes it
possible for the patient to breathe at any time, both concurrently with an assured inflation and during
the expiratory phases between assured inflations, with a minimal imposed addition to the patient's work
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of breathing. The set airway pressure for this regulation function can be continuously constant, as when
used with CPAP, or in the form of a varying pressure waveform with constant portions as is typically
generated by either the inflation-type algorithm during inflation phases or the expiratory-control
algorithm during BAP (or expiratory) phases. During BAP phases, it maintains a constant pressure when
there is no pressure-support, available or selected, and in the presence of any leakage.

On ventilators equipped with this increased functionality, manufacturers have either labelled their
ventilation-modes as bi-level modes, with corresponding terminology for the settings and displays, or
have retained the classical terminology for their ventilation-modes, settings and displays, accompanied
by a statement indicating that the patient is free to breathe at any time.

As both ap roaches appeat to—thave advautasco atret dioadvautasco, atrd-as—there-tsHot _yct any lear
consensus 4s to which is better from a human factors perspective, this document includes’tprms
suitable for poth approaches. These terms are in most cases presented in this document as altérnatives,
but it is expg¢cted that they will always be used consistently and in context, according to the ventilgtion-
mode desigriation adopted by the manufacturer.

It is anticipated that in future editions of this document more specific guidance Wil be given on the
application pf such terms.
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Annex B
(informative)

Conceptual relationships between ventilator actions and types

of breath

Figur Aoy aties 5 3 A oy
describe patient-ventilator interactions and the relationship between increases in the vélu
the ling and inflations. In a sequence, these interactions lead to the generation a series of

single or changing type.

In this document, breaths are defined from the patient perspective. Five typesof.breath ar¢
by tHe type of inspiratory assistance that might be provided by various meansef artificial v

Breaths can be either initiated by the patient or ventilator-initiated aftér;an elapsed time
respiratory activity being detected, as determined by the ventilation-pattern that has been
following combinations of patient and ventilator actions determine the type of breath that r
a) If there is no respiratory activity then the selected assured inflation-type will be ventild
nd will act to increase the volume of gas in the lung until one of the inflation termina
as been reached, at which point the ventilator will allow the gas in the lung to discha
ext breath initiation occurs. This sequence of events results in a controlled breath.

b) [If respiratory activity occurs during an expiratory phase of, or concurrent with, an assu
ut the selected ventilation-pattern is not\programmed to initiate the next inflatid
}entilator might either respond to the patient demand by supplying demand flow, which

Which could cause a significant incréase in the work of breathing. Either ventilator resp
in an unassisted breath.

If a patient-trigger event seccurs during an expiratory phase and the ventilatio
programmed to initiate the/next assured inflation-type, then its resulting delivery wi
lurther inspiratory effort-The volume of gas in the lung will increase until respirator
¢qualize or one of the‘inflation termination criteria is reached. When one of the inflation
¢riteria is reached the ventilator will allow the gas in the lung to discharge until the
itiation occurSyThis sequence of events results in an assisted breath.

d) If a patient-trigger event occurs during a synchronization window at the end of an expir
then the.next assured inflation-type will be initiated and this will assist any further
¢ffortsThe volume of gas in the lung will increase until respiratory pressures equalize

iflation termination criteria is reached. When one of the inflation termination criteri

t is used to
|
breaths of a

> designated
entilation.

without any
elected. The
esults.

tor-initiated
tion criteria
ge until the

red inflation,
n, then the
matches the

emand with little imposed increase in the work of breathing, or might have an unspecified delivery,

onse results

n-pattern is

[1 assist any

y pressures
termination
next breath

atory phase,

inspiratory
br one of the
A is reached

esults in a synchronized breath.

entsr

occurs. This

If a patient-trigger event occurs during an expiratory phase, or concurrent with an assured inflation,
and the selected ventilation-pattern is programmed to initiate the next support inflation-type, then
its resulting delivery will support any further inspiratory effort. The volume of gas in the lung will
increase until respiratory pressures equalize or one of the inflation termination criteria is reached,
at which point the ventilator will allow the gas in the lung to discharge until the next breath initiation
occurs. This sequence of events results in a supported breath.

It will be clear that the sequence in which any of these specific combinations, and the resultant breaths,
occur depends on the pattern of respiratory activity and the ventilation-mode that has been selected.
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Key

1  assured finflation-type 9  controlled

2 supportlinflation-type 10 synchronized

3  demand|flow 11 assisted

4  time 12 supported

5  patient-frigger event 13 unassisted

6  patient-frigger event 14 increase in volume of gas in lung
7  patient demand 15 unspecified delivery

8  synchropizationsmindow

connections showing the relationship for ventilation-modes
_____ where the patient is able to increase the assured inflationl-type
deltvery rate above that Set

ventilator delivery
funetions

connections showing the relationship for ventilation-modes
_______ where patient trigger events do not increase the average

O

means of delivery

initiation assured inflation-type delivery rate above that set
outcome assured rate
unscheduled more than assured rate

Figure B.1 — Diagrammatical representation of the concepts of the relationship between
breath- and inflation-related terms in the vocabulary of this document
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Annex C
(informative)

Illustrations of ventilation terms

Animportant aspect identified in the development of this document is that part of the present confusion
in the use of ventilation terminology is the lack of distinction between the setting perspective and the

outc

Most
seen

when describing the interpretation of the function of a specific ventilator but ineyitably su
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me perspective.

current representations of ventilation-patterns and inflations are based on typical w
on user-interface displays, which is inevitably an outcome perspective. Thisris 2 helpf

duces indeterminate artefacts, and these can detract from the clarity of’a formal diag
psentation of the changes of state that are actually set to occur.

ugh set flow changes can be made to occur almost instantaneously this is not p
sure changes because of the resistance and compliance characteristics of a patient’s
m. With such changes at the initiation and termination oflan inflation, where conc
hlue causes a step change, the actual responses are less-immediate. In particular, w
ation, rise times are typically operator-adjustable to enable the avoidance of excessivg
ubsequent oscillations.

bpropriate, therefore, the diagrammatic represéntations of both settings and measy
al ventilation waveforms shown in the figures\in this annex, and Annex F, are somet

of typical actual waveforms as measured at the patient-connection port. They arg

fically included to illustrate typical;idealized waveforms with the addition of typic
n using broken lines, and employing the colour coding detailed in the note to that figu

Lionally, some of the figureshin this annex and Annex F illustrate waveforms that
ual settings of ventilationtmodes based on classically named ventilation-patterns - alt

ators. These unusual waveforms are not shown with any intention of advocating the
gs for a particulartreatment, but to demonstrate how actual waveforms can be v¢g
those that ape typically provided to illustrate a ventilation-mode function. Such
ight that the ventilation waveforms that can be generated with a specific classical pa
e, but with whusual settings, are not necessarily all unique and some could overlap thos
rated with/another of the classical patterns.

Colowyr coding is employed in the figures of this annex, and of Annex F, for the reasons expl
Intrddtetion of this document. Unless otherwise stated, blue is used to represent set par
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green to represent actual or measured parameters; orange broken lines are used to represent baseline
airway-pressure levels. Waveforms with no specific coding are shown in grey. Additional colours are
used for other purposes in specific figures. Figures C.14 to C.21 and C.35 have their own keys for their

parti
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b)Pressure-regulated inflations

Key

1  airway gressure 9  setinspiratory flow

2  ambient{pressure 10 expiratory flow time

3 inspirat@ry pressuré 11 expiratory-flow waveform

4  BAP 12 rise time

5 PEEP 13 set A inspiratory pressure (if PC);
6  inspiratory time (setting if VC or PC measurement if PS) set A support pressure (if PS)

7  inspiratory flow 14 peakinspiratory flow

8  expiratory flow

NOTE For this figure only, the colour coding is used to separately identify those portions of the waveforms
that are due to settings and those due to measurements. The continuous blue traces are used to represent the
idealized waveforms of the ventilator output and the continuous green traces to represent typical actual flows
and pressures.

Figure C.1 — Representative ventilation-patterns and inflation-types illustrating the format
used in the figures in this annex and Annex F
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Key
1 hirway pressure 6  inspiratory phase
2 CPAP 7  expiratory phase
3 nspiratory flow 8  peak expiratory flow
4 bxpiratory flow 9  ambient pressure
5 pbeak inspiratory flow 10 inevitable pressure deviations

F

ot 0

gure C.2 — The inspiratory and expiratory phases of an unassisted breath, taken with the
airway pressure maintained at a set CPAP level
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1  airway gressure 6  BAP
2 inspiratry pressure 7  inspiratory flow
3 expiratory phases 8  expiratory flow
4 inflation phase 9  ambient pressure
5  trigger ghase
Figure C.3|— The inflation and expiratory phases of a patient-triggered, pressure-control (PC)
inflation
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1 hirway pressure 6  expiratory phase

2 nspiratory pressure 7  BAP

3 nspiratory flow 8  baseline airway pressure
4 bxpiratory flow 9  ambient pressure

5 nflation phase

Figure C.4 — Thejinflation and expiratory phases of a ventilator-initiated, pressurg-control
(PC) inflation
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1 airway fressure 6 expiratory phase
2 inspiratIry pressure 7 BAP
3 inspirat¢ry flow 8  baseline airway pressure
4 expiratofy flow 9 ambient pressure
5 inflation| phase 10 end-inspiratory flow

Figure C.,5 — The inflation and'expiratory phases of a ventilator-initiated, pressure-control
(PC) inflation, time-terminated before the cessation of inspiratory flow
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Key

1  airway gressure 6  BAP

2  PEEP 7  inspiratory flow
3  expiratofry phases 8  expiratory flow

4 inflation phase 9 inspiratory flow
5  trigger ghase 10 ambient pressure

Figure C.7 — The inflation and expiratory phases of a patient-triggered, volume-control (YVC)
inflation
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Key
1 hirway pressure 6  expiratory phases
2 nspiratory pressure 7  BAP
3 nspiratory flow 8  baseline airway pressure
4 bxpiratory flow 9  ambient pressure
5 nflation phase 10 end-expiratory flow
Figure C.8 — Thesdnflation and expiratory phases of a ventilator-initiated, pressurg-control
(PC) inflation with end-expiratory flow
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Key
1  airway gressure 13 inspiratory time
2 rise timg 14 inspiratory flow
3 inspiratgry-pressure waveforin 15 expiratory flow
4  instantaheous inspiratory‘pressure 16 peakinspiratory flow
5 inspiratgry pressure 17 inspiratory-flow time
6  peakinspiratory pressure 18 expiratory-flow waveform
7  Alinspirgtory pressure 19 peak expiratory flow
8  end-inspiratery pressure 20 expiratory-flow time
9 expiratoly=pressure waveform 21 inspiratory-pause time
10 instantaneous expiratory pressure 22 baseline airway pressure
11 BAP 23 ambient pressure
12 PEEP

Figure C.9 — Illustrations of the application of defined ventilation terms in designating key
features of typical inflation waveforms — Typical airway-pressure and flow waveforms for a
pressure-control (PC) inflation
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hirway pressure 12 PEEP
Fise time 13 inspiratory time
nspiratory-pressure waveform 14 inspiratory flow
nstantaneous inspiratory-pressure 15 expiratory flow
nspiratory pressure 16 peakinspiratory flow
beak inspiratory pressure 17 expiratory-flow waveform
\ support.pressure 18 peak expiratory flow
bnd-ingpiratory pressure 19 expiratory-flow time
bxpiratory-pressure waveform 20 termination flow
instantaneous expiratory pressure 21 Dbaseline airway pressure
BAP 22 ambient pressure

Figure C.10 — Illustrations of the application of defined ventilation terms in designating key
features of typical inflation waveforms — Typical airway-pressure and flow waveforms for a
pressure-support (PS) inflation
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Key
1  airway gressure 9  inspiratory flow
2 rise timg 10 expiratory flow
3  inspirat¢ry-pressure 11 peakinspiratory flow
4 Ainspirjtory presSure 12 inspiratory time
5  high-pregssureitermination limit 13 peak expiratory flow
6  end-inspiratory pressure 14 baseline airway pressure
7 BAP 15 cuubicut l.ll cooulr’c
8  PEEP

Figure C.11 — Illustrations of the application of ventilation terms in designating key features
of typical inflation waveforms — Typical airway-pressure and flow waveforms for a pressure-
terminated, pressure-control (PC) inflation
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Key
1 hirway pressure 12 rise time (if applicable)
2 nspiratory-pressure waveform 13 inspiratory flow
3 blateau inspiratory pressure 14 inspiratory-pause time
4 bxpiratory-pressure waveform 15 expiratory flow
5 nstantanéous expiratory pressure 16 inspiratory-flow time
6 PEEP 17 expiratory-flow waveform
7 nstantaneous inspiratory pressure 18 peak expiratory flow
8  peakinspiratory pressure 19 expiratory-flow time
9 BAP 20 Dbaseline airway pressure
10 inspiratory time 21 ambient pressure
11 inspiratory flow

Figure C.12 — Illustrations of the application of ventilation terms in designating key features of
typical inflation waveforms — Typical airway-pressure and flow waveforms for volume-control
(VC) inflation with inspiratory pause
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BAP 14 inspiratory time
rise time (if applicable) 15 Dbaseline airway pressure
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Figure C.13 — Illustrations of the application of ventilation terms in designating key features
of typical inflation waveforms — Typical airway-pressure and flow waveforms for a pressure-
limited volume-control (VC) inflation
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Coloured rectangle representing the inflation-type that
has been selected for assured inflations. The same
inflation-type may also be initiated by a patient-trigger
event in accordance with the ventilation-pattern.

Red arrow in this symbol represents an assured
occurrence and the clock signifies that this is set to
occur at a timed interval from the previous assured
occurrence. This timed interval (1/Rate) is determined
by the ventilator set Rate.

Symbol representing the delay period that has
been named as the synchronization window
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the ventilator set Rate, it provides

Composite symbol representing the function of
the synchronisation window. After an assured
1 initiation at the timed interval, determined by

time for the

expiration of any previous inspiration but

responds immediately to a patien

t-trigger event

by initiating the already assured inflation.

Coloured rectangle representing the

-trigger event.

Arrow used to represent an envis

inflation-type that has been selected for
initiation solely in response to a patient

aged pattern

Symbol representing the ventilator initiation of the
assured inflation in the absence of any patient-trig-
ger event during the preceding synchronisation
window.

Figure C.14 — Ventilation-patterns: Key to Figures C.15to C.21
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Figure C.15 — Ventilation-patterns: Diagrammatic illustrations of the function of the CMV-
pat‘ern in the initiation of inflations, with pressure-control (PC) as the selected inflation-type
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1 setting perspective 6  representations of volume-control, assured
2 typical cpnsequent airway-pressure waveforms inflation-types
3  typical cpnsequent airway-flow waveforms 7  time
4 function|of the ventilation-pattern in initiating 8 inspiratory flow

inflationp 9  expiratory flow

5 airway plressure 10 respiratory cycle time {1 /set-rate)

Figure C{116 — Ventilation-patterns: Diagrammatic illustrations.of the function of the CM}y-
pattern in the initiation of inflations, with volume-control (VC)'as the selected inflation-type
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2 function|of the ventilatién“pattern in initiating time
inflationp airway pressure

3 typical cpnsequentairway-flow waveforms inspiratory flow

O© 0 N O U1

representations of pressure-control, assured expiratory flow

inflationktypes

Figure C.17 — Ventilation patterns: Diagrammatic illustrations of the function of the assist/
control (A/C) ventilation-pattern in the initiation of inflations
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1  detting perspective 5 representations of pressuressupport inflation-types
2 il:mction of the ventilation-pattern in 6 respiratory cycle time (T/set-rate)
initiating inflations 7  airway pressure
3 fypical consequent airway-flow waveforms 8 inspiratory flow,
4  yepresentations of pressure-control, assured 9  expiratory flow
inflation-types 10 time
Figure C.18 — Ventilation patterns: Diagrammatic illustrations of the function of the IMV-
pattern in the initiation-of inflations
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Key
1  detting pefspective 6  respiratory cycle time (1/set-rate)
2 nctign.of the ventilation-pattern in initiating 7  airway pressure
inftations 8 inspiratory flow
3 v flow
4  representations of pressure-control, assured 10 time
inflation-types 11 synchronization window
5 representations of pressure-support inflation-types
Figure C.19 — Ventilation patterns: Diagrammatic illustrations of the function of the SIMV-
pattern in the initiation of inflations
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1  setting perspective 6  respiratory cycle time (1/set-rate)
2 function|of the ventilation-pattern in initiating 7  airway pressure

inflationp 8 inspiratory flow
3 typical cpnsequent airway-flow waveforms 9  expiratory flow

represerftations of pressure-support inflation-types 10 time
5 represerftations of assured inflation-types

Figure €.20 — Ventilation patterns: Diagrammatic illustratiens of the function of the S/T
ventilation-pattern in the initiation ofiinflations
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1  setting perspective representations of pressure-support inflation-types

2 function|of the ventilatign-pattern in initiating time

inflationp inspiratory flow
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3 typical cpnsequentairway-flow waveforms expiratory flow
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Figure C.21 — Ventilation patterns: Diagrammatic illustrations of the function of the CSV-
pattern in the initiation of inflations
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1 hirway pressure 6  inspirdtory time
2 hmbient pressure 7  ekpiratory time or BAP time
3 nspiratory pressure 8, . \cycle time (1/set-rate)
4  PEEP 9, = inspiratory flow
5 BAP 10 expiratory flow

Figure C.22 — Typical airway-pressure and flow waveforms for a CMV-PC ventilatiopn-mode
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airway gressure 10 expiratory flow
ambient|pressure 11 inflation phase
peak inspiratory pressure 12 expiratory phase or BAP phase
PEEP 13 respiratory cycle
BAP 14 inspiratory phase
inspirat¢ry time 15 unassisted breath
expiratory time or BAP time 16 expiratory phase
cycle tinje (1/set-rate) 17 inspiratory flow
inspiraZ[ry flow
Figune C.23 — Typical airway-pressure and flow waveforms for a CMV-VC <ACAP, >
ventilation-mode
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Key
1 hirway pressure 10 expiratory phase or BAP phase
2 hmbient pressure 11 assured-inflation cycle
3 nspiratory pressure 12 inspiratory flow
4  PEEP 13 expiratory flow
5 BAP 14 concurrent breath
6 nspiratory time 15 inspiratory phase
7 bxpiratory time or BAP time 16 unassisted breath
8 respiratory cycle time (1/setérate) 17 concurrent expiration
9  assured-inflation phase 18 concurrent inspiration
FigureC.24 — Typical airway-pressure and flow waveforms for a
CMV*PC <ACAP> ventilation-mode, set with extended phase times
NOTH Eigures C.24 and C.25 illustrate unusual settings of this ventilation-mode which are posj
range of setpings available on currently manufactured ventilators. As explained in the introduction
(C.1),|suchillustrations are not shown with the intention of advocating such settings, but to dem
actudl waveforms can be very different from those normally provided to illustrate a ventilation-

ode function.

Such illustrations highlight that the ventilation waveforms ‘that can be generated with a specific classical
ventilation-pattern based ventilation-mode, but with unusual settings, are not necessarily all unique and some
could overlap those that can be generated with another of these ventilation-modes.
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airway gressure 9>% assured-inflation phase
ambient|pressure 10 expiratory phase or BAP phase
inspiratgry pressure 11 assured-inflation cycle
PEEP 12 inspiratory flow
BAP 13 expiratory flow
inspirat@ry time 14 inspiratory phases
expiratofy time or BAP time 15 concurrent breath
respiratpry cycle time (1/set-rate) 16 expiratory phases
Figure C,25= Typical airway-pressure and flow waveforms for a
CMV-PC <ACAP> ventilation-mode, set with an extreme inverse LI:E ratio
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assisted breath
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bure C.26 =-Typical airway-pressure and flow waveforms for an A/C-PC ventilation-mode
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Key
1  airway gressure 10_ assist-inflation phase
2 ambient{pressure 11 expiratory phase or BAP phase
3 assuredfinflation 12 assist-inflation cycle
4  inspiratgry flow 13 inspiratory flow
5 PEEP 14 expiratory flow
6  BAP 15 assisted breath
7  inspiratgry time 16 controlled breath
8  expiratofry time or BAP time 17 peakinspiratory pressure
9  respiratpry cycle time (1/set-rate) 18 assured-inflation cycle
Figure C.27y= Typical airway-pressure and flow waveforms for an
A/C-VC ventilation-mode
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1  airway pressure 12
2 hmbient pressure 13
3 nspiratory pressure 14
4  BAP 15
5 PEEP 16
6 nspiratory time 17
7 bxpiratory time or BAP time 18
8 Fespiratory-cycle time (1/set-rate) 19
9 hssured-inflation phase
10 expiratory phase or BAP phase 20
11 assist-inflation phase

\/V \/V\f -

Figure.C.28 — Typical airway-pressure and flow waveforms for an
A/C-PC <ACAP> ventilation-mode

assured-inflation cycle
assist-inflation cycle
inspiratory flow
expiratory flow
controlled breath
unrestricted breath
assisted breath
concurrent unrestricted expiration
followed by unassisted inspiration
flow trigger level
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Key
1  airway gressure 14 BAP time
2 Ainspirdtory pressure 15 support-iaflation phase
3 supportfinflations 16 expiratory phase
4 assured finflations 17 assured-inflation phase
5 A suppoft pressure 18 ‘BAP phase
6  PEEP 19~ assured-inflation cycle
7  BAP 20 support-inflation cycle
8  synchropization window 21 assured-inflation expiratory flow time
9  supportiinflation inspiratory time 22 assured-inflation expiratory pause time
10 expiratofry time (of support-inflation cycle) 23 supported breath
11 supportiinflation cycle time 24  flow-trigger level
12 inspiratgry time (of assured inflation-type) 25 inspiratory flow
13 respiratpry cycle time (1/set-rate) 26 expiratory flow

Figure C.29.= Typical airway-pressure and flow waveforms for an
SIMV-PC\PS ventilation-mode
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Key
1 hirway pressure 14 assured-inflation cycle time
2 nspiratory pressure 15 assuréd-inflation phase
3 \ support pressure 16 BAPphase of assured-inflation cycle
4 A, support pressure 17 Jassured-inflation cycle
5 hssured inflations 18" inspiratory flow
6  support inflations 19 expiratory flow
7 PEEP 20 concurrent supported breath
8 BAP 21 unassisted breath
9 support inflation 22 flow-trigger level
10 expiratory phase (of support-inflation.cycle) 23 inspiratory phase
11 s$upport-inflation cycle 24 expiratory phase
12 Inspiratory time 25 unrestricted concurrent expirations
13 BAPtime
NOTH Synchronization@indows are not illustrated in this figure.

Figure C.30 — Typical airway-pressure and flow waveforms for variations on an SIMY-PC\PS\PS
<ACAP> ventilation-mode, with typical settings for a bi-level AV mode
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Key
1  airway gressure 11-"assured-inflation cycle
2 ambient{pressure 12 inspiratory flow
3  inspiratry pressure 13 expiratory flow
4  PEEP 14 inspiratory phase
5 BAP 15 expiratory phase
6  inspiratgry time 16 concurrent unassisted breath
7  BAPtimg 17 assured inflations
8  respiratpry cycle time (1/set-rate) 18 incomplete expiration, typically intentionally
9  assured{inflation phase achieved by use of insufficient expiratory tjme
10 BAP phase

Figure C.31 — Typical airway-pressure and flow waveforms for variations on an IMV-PC\P$\PS
<ACAP> ventilation-mode, with typical APRV settings
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Key
1 hirway pressure 10\"bi-level AV cycle
2 hmbient pressure Il inspiratory flow
3 BAPy; or py 12 expiratory flow
4 PEEP 13 inspiratory phase
5 BAP or p;. 14 expiratory phase
6  BAPy time or ty 15 concurrent unassisted breath
7  BAPtimeor ¢, 16 assured inflations
8 BAP; phase 17 synchronized termination (typical]
9 BAP phase 18 respiratory cycle time (1/set-rate)
Figure C.32 — Typical-airway pressure and flow waveforms for variations on an IM-PC\PS\PS
<A[CAP> ventilation:mode, with a PC{S} assured inflation-type, both support-pressures set to

vero and optionally labelled as intended for APRV (airway pressure release vent

lation)
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1  airway gressure 13 support-inflation phase

2 BAPy or|py 14 expiratory phase

3 Apsuppgrt pressure 15 support-inflation cycle

4 Asuppojt pressure 16 assured:inflation cycle

5 BAPorp, 17 inspiratory flow

6  PEEP 18 sexpiratory flow

7  synchropization window 195" supported concurrent inspirations
8  respiratpry cycle time (1/set-rate) (if support available or selected)
9  BAPy time or ty 20 unassisted breath

10 BAPtimport 21 flow-trigger level

11 BAPy phase 22 ambient pressure

12 BAP phase

Figure C.33 — Typical airway pressure and flow waveforms for variations on an SIMV-PC\PS\PS
<ACAP> mode, with a PC{S} assured inflation-type and optionally labelled as a bi-level AV mode
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Key
1 hirway pressure 7  expiratory phase
2 hmbient pressure 8  support-inflation cycle
3 \ support pressure 9  inspiratory flow
4 PEEP 10 expiratory flow
5 BAP 11 expiratory time
6 nspiratory phase 12 inspiratory time
Fijgure C.34 — Typical airway pressure and flow waveforms for a CSV-PS ventilatiopn-mode
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Previous figures have already shown waveforms for pressure-control 1
inflation-type deliveries on a ventilator with an ACAP adjunct, and with
illustrative concurrent spontaneous breaths. In practice there could be a
several concurrent breaths and they could take many forms. On the right are
shown other possible flow waveforms and these raise the question of what 3
constitutes a breath in such a scenario. 4

The flow waveform, A, shows the inspiratory volume, as a result of the 2

elevated pressure of the inflation, a, as the area, b. It can be seen that the set b /(\

inspiratory time greatly exceeds the inspiratory-flow time and so there is an A e

inspiratory pause before the inspiratory volume is expired. The expired C

volume is represented by the area, c. It is therefore clear thatb and c
represent the breath resulting from the inflation, a, and that d and e

represent a concurrent spontaneous breath. g
B . \
Waveform, B, shpw: v Tox] T BefoTe an ’%\

inspiration, g. T¢ do this the patient might have had to make an expiratory effort b \ /v
but this is a posgible occurrence. However, although the volume of this f
expiration is accpunted for in the minute volume of that assured-inflation cycle, it

is only the detedtion of the initiation of the two concurrent inspirations that
contribute to th¢ total respiratory rate.

AN
Waveform, C, shpws the patient’s inspiratory efforts augmenting the B
inspiratory volumne resulting from the inflation, and subsequently expiring it,
but there is no spontaneous breath because the inspiratory component, h, is
not independent of the ventilator-imposed component.
Waveform, D, shbws a reflexive expiration during the flow pause following D /\
the imposed inspiratory volume. As in the previous example because, k, is V
not associated With a specific inspiration it does not constitute part of a

separate, spontaneous breath.

From these exarhples it can be seen that, a concurrent breath is one in which
an inspiratory flpw is detected either following a period with no airway flow
or following an ¢xpiratory flow.

Key

1  airway gressure
2 inspiratgry flow
3  ambient|{pressure
4 inspiratgry time

Figure C.35 — Characteristics of a concurrent breath
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Annex D
(informative)

Classification of inflation-types

General

are many possible variations on these waveforms and Tables D.1 and D.2 haye-been
 to demonstrate how the defined inflation-types, and their known variatiomns, dre sy
ified by both name and associated code. Table D.3 has been included to demonstrate t
e schematic coding scheme that has been used and to provide a templatéfor the scher]
fure inflation-types and those that are not already specifically designated. Although T4

wing convention, the primary classification of inflation-types injthis document has b
e two basic ventilation parameters that can be conveniently‘regulated - pressure and
a hierarchy of letters used to codify how an inflation will-be/managed, after initiation.

fore elements of the systematic naming and encoding scheme are those that have beer]

ure-control (PC) and pressure-support (PS), although the name effort-support (ES) hd
d to enable the classification of certain newer.developments. In this document, these
lation, represent an inflation-type that, onceinitiated in accordance with the selected

pressure, volume or other criteria.

ficant variations from the defined:conditions for each name are designated by the
supplements to the name or code. In the case of a code, the attachment is made u
-case letters and contained trailing letters - the containment being by means of roy
ermination parameters, curly brackets for conditional termination means and squd
dditional regulation parameters. Relevant suffixes and prefixes are a necessary paf
d form of the systematic ventilation-mode name that should always be declared in (
mpanying documents/For other purposes, they are not always needed provided the sel
psented functien,is otherwise indicated in the accompanying documents or by a separat
e user interface!

.3. However,

included in
stematically
ne structure
natic coding
ible D.3 also

ben founded
flow - along

universally
ontrol (VC),
s also been
names, each
ventilation-

rn, regulate the delivered flow or pressure to the set value or pattern until terminajted by time,

attachment
sing leading
nd brackets
re brackets
t of the full

ventilator’s
bction of the
e indication

e particular case of volume-control (VC) inflations, although these are always flow-n

egulated six
bles D.1 and

1pplementary

coding has been 1ntroduced in this document to spec1f1cally de51gnate those dlstlnctlons However,
it is expected that manufacturers will explain the means utilized in achieving volume-control on their
ventilators in their accompanying documents, using the vocabulary of this document.

In these classifications, wherever the primary means of inflation termination is shown to be other than
by time, safety considerations dictate that there will always be some sort of ultimate time limit on every
inflation. This might be a factory-set default or an operator-settable value with a limit on the maximum
setting, but such secondary time limits are not included in the coding in order to keep them as concise
as possible.

Provision has also been made to accommodate the possibility of switching between regulated
parameters during an inflation phase.
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D.2 Supplementary explanatory notes for the systematic coding scheme defined
in the applicable entries of Clause 3 and tabulated in Tables D.1, D.2 and D.3.

D.2.1
volume-control (See also 3.3.3)

Inflation-types that are all flow-regulated to a constant value (or a specified decreasing flow pattern) and
time-terminated, which, by convention, have been identified under their more generally applicable name
of volume-control, with the abbreviation, VC. There are various ways of achieving a required tidal volume
within these restraints and most of these have their distinctive characteristics individually described

in separate
by which th
and followi

to fall within the scope of this name [volume-control (VC)]. However, the specific chardcteristicg

identify the
documents.

Inflation-tyq
convention,
with the abl

All volume-d
although thi

D.2.2

volume-tar
Inflation-tyq
target a set
inflation-to-

D.2.3

pressure-li

Variant of volume-control (VC) inlwhich, when the inspiratory pressure attains a set level during no

operation, ¢
pressure exd
This varian
operation o
delivered vo
limited by p

rows in Table D.1. In practical use, the differences will typically be evident from the md
e volume is set but will be of secondary significance to most operators. For this.re
g current practice, in this document all these listed alternative possibilities) ate {

differences as explained in this document should be always described in thelticcompa
es that are flow-regulated to a constantly decreasing value and time-terminated, whid

have also been identified under their more generally applicablexiiame of volume-co
reviation, VC, are identified with the prefix df or cdf.

ontrol inflations delivering leak compensated volumes may be identified with the suff
s is not necessary if this feature has been separately identified as an adjunct.

geted (See also 3.3.15 and 3.3.9)

es, which unlike volume-control (VC), donot control the delivered volume directly but W
volume by adjusting the inspiratory*settings of a pressure-regulated inflation, typ
inflation, depending on measurements-of previous deliveries.

mited volume-control (See also 3.13.2, 3.3.3 and 3.3.9)

xcess regulated flow is spilt to atmosphere, if this is necessary to avoid the inspir
eeding the set level. This can result in a possibly un-quantified loss of the delivered vo

is indicated’by’the addition of the trailing code [p;y]. As this loss is part of the ng
F this inflation-type an alarm condition might not be generated, but if there is any Id
jume patient safety considerations dictate that it should be indicated. If the pressy
Fessuresregulation, then the code becomes VC—PC (see 3.3.5).

thod
ason
aken

that

nying

h, by
ntrol,

ix LC

rhich
cally

rmal
itory
ume.
rmal
ss of
re is

D.2.4

pressure-control (See also 3.3.4)

Inflation-type that, after an initial rise time, is pressure-regulated to a constant value and time-terminated.
By convention, it has been identified with the name pressure-control, with the abbreviation, PC.

D.2.5

pressure-support or flow-terminated pressure-control (See also 3.3.6,3.9.15 and 3.3.4)

Pressure-control (PC) inflation-type that is intended to be terminated by patient respiratory activity
reducing the flow to a set flow level before the set time-termination, and which is only used with
ventilation-patterns in which it can only be initiated by a patient-trigger event, has become identified
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with the name pressure-support, with the abbreviation, PS. If used with a ventilation- pattern in which it
could be time-initiated its code reverts to that of a variant of PC, that is, PC(q).

D.2.6

synchronized-termination (See also 3.9.7,3.9.8 and 3.12.9)

Pressure-control inflation-type, intended for use with ACAP or ACAPy adjuncts, where the patient
can expire spontaneously during the set inflation phase without terminating the delivery. It then uses
a synchronization window to modulate the actual termination point of each inflation to coincide with
the patient’s expiratory activity (3.2.6). The presence of this feature is indicated by the conditional-

term

D.2.
effor

Varis
is de
that
to th
airw
conc
fora
effor
airw

D.2.

Note
other
entri

D.2.§
flow

Flow
direq
is cld
used
Thes|
chan
level

[Tt To Var tation tratting code {S}, SPOREN a5 PressSure-comtrot WitlT Sy TICHT O Zed=ter T

/
t-support (See also 3.3.7)

nt of a pressure-support inflation-type that is pressure-regulated to a nén=constant wg
pendent upon the instantaneous value of a patient variable(s) that(indicates the pati
point in time, with the intention of providing support to the breqthing that is alwayy{
e respiratory effort. The variables used are typically either those relating to the loads
1y resistance and the lung elastance or the neural signals that determine respiratory
bpt is identified with the name effort-support, with the abbreviation, ES. The full systg
W effort-support inflation-type will include a reference towhich of these indicators of spg
ts are supported, that is, change in lung volume [v], airway flow [q], change in lung
1y flow [g+V], or the electromyographic activity of the diaphragm and intercostal mus

B

There are currently no agreed names todesignate these following, additional regulatior
than the use of a verbal description. D.2¢8-1 to D.2.8.5 provide cross references to their c
bs in Table D.3.

.1

‘regulated, pressure-terminated (See also 3.3.8 and 3.9.16)

tregulated inflation_that is pressure-terminated and with which, as a consequence,
t correlation between the setting and the delivered volume. It is not, therefore, a varia
ssified as a flow<regulated, pressure-terminated inflation-type. This inflation-type is n
in mainstreany ventilators but is still sometimes used in low-cost, gas-powered r¢
e devices are’ commonly known as ‘pressure-cycled resuscitators’, on the basis thaf]
ge is initigted when a measured airway-pressure in the ventilator breathing system r
altheugh they are sometimes flow- or time-terminated.

D.2.8-2

volum

nation’.

veform that
ent effort at
proportion
imposed by
y effort. The
matic name
cific patient
volume and
les [EMG].

parameters,
brresponding

there is no
nt of VC and
pt currently
suscitators.
each phase
eaches a set

e-terminated, pressure-control (See also 3.3.4 and 3.9.14)

Variant of a pressure-control inflation-type in which the inflation is terminated after a set volume has

been

delivered. As a variant, it is coded as PC(v).

D.2.8.3

dual

-control (See also 3.3.5)

Hybrid inflation-type that starts with the first inflation-type but under specified conditions will be
changed to an alternative type during the course of the delivery. These changes may be conditionally

bi-di

© ISO

rectional or unidirectional as indicated by the coupling arrows.

2019 - All rights reserved

111


https://standardsiso.com/api/?name=7e968cdd3c406b575bb6d6c82a9ab632

IS0 19223:2019(E)

D.2.8.4

volume-assured pressure-support (See also 3.3.5 and 3.3.6)

Specific example of dual-control in which a pressure-support (PS) inflation-type is extended by the
maintenance of the termination flow if the delivered volume has not by then attained the set volume-
assured value. The transition to constant flow can alternatively be initiated earlier in the phase if the
control algorithm anticipates that the set minimum value will not otherwise be attained. This example
of dual-control is commonly referred to as "volume assured pressure support”, with the acronym VAPS,

but its abbreviated systematic designation is PC-VC.

D.2.8.5

pressure-c

Conceptuallly, this is a pressure-control (PC) assured inflation-type on a ventilator proyvided wit
ACAP adjungt that is active at the higher, inspiratory-pressure baseline airway-pressureevel (BAP
ncurrent expirations in addition to unrestricted inspirations.

facilitates c

pntrol with ACAP or ACAPy (See also 3.3.4 and 3.12.1)

Table D.1 — Coding scheme for inflation-types

h an
). It

Operator’s primary Coded form of full See Prifftary Secondary
intent Secondary intent(s) C irements systematic name clauses ificati ificati et
Time-termination See Table D.1b for options for consequent requirements FR(t) which becomes VC Ve At least two of: required volume, inspfratory
| ¢ flow and inspiratory time
w 2%
Constant flow at set value Time becomes dependent variable FR(v) which becomes VC ve
Deliver a specified
volume through the Time-termination Ifinspiratory pressure is adjusted inflation-to-inflation the VtPC VtPC Tidal volume and inspiratory time
patient connection port outcome is volume targetted not VC
Plessure D22
Flow-termination of a pressure- | finspiratory pressure is adjusted inflation-to-inflation the VtPS vtPs Tidal volume and termination-flow
support inflation outcome is volume targetted not VC
Deliver a specified Time-termination Adjustable pressure limitation during normal operation Vel ) D23 ve o, Inspiratory flow & time and pressure fmit
flowrate through the Flow B i
patient connection port Time-termination Adjustable pressure limit but only with alarm condition FR()which becomes VC D21 Ve Delivered flow and inspiratory time
Time-termination PRE) which becomes PC PC Inspiratory pressure and time
Deliver a specified
Jeve Plessure D24
inflation pressure
Flow-termination May only be used in a ventilation-mode where it can orl§,be. PR(q) which becomes PS Ps y pressure and termi w
patient-intiated D25
Flow-terminated For use in ventilati des where it can be timé4ihitiated PR(q) which becomes PC(q) PC q Inspiratory pressure and terminationflow’
Assured minimum volume Inspiratory time is extended PCoVC D211  [PCoVC Inspiratory pressure and flow, and defvered
volume
Facilitate concurrent expiration __[Provision of either ACAP or, at least, ACAP, s mode adjunct PC D212 [PC Inspiratory pressure and time
Facilitate concurrent expiration Provision of either ACAP or, at least, ACAP, as mode adjunct PC{S} PC s Inspiratory pressure and time
and flow-termination D26
Not otherwise specified Parameters determineddyscttihgs ES ES Proportion of effort parameter-value fo be
Support a tion of a Measurement of EMIG STgpall ES[EMG] ES EMG supported
Support patient effort Pfessure upport as proportion ofa L [EMG] D.2.7
specified patient effort and integration of inspiratory floy ES[g+v], ES[q] or ES[v] ES q+v, qorv
parameter(s)
Key to abbreviations: volume-control t time Note 1: The primary classification and the set parameters, are what will
N pressure-control b Brway pressure typically be presented as separate selections on the user interface. For
i - guidance on the use of secondary classifications in the labelling and
P pressure-support G inspiratory flow documentation of ventilators, see D.1.
ef effort-support W cumulated delivered flow in each inflation Note2: On ventilators offering leakage compensation, this is typically
H flow-regulated D pressure-limited selected globally, as an adjunct. If neccessary, to specify its presence on a
specific code, in isolation, this may be denoted by the appendage of the
L pressure-regulated vt volume-targeted ;
letters, LC, as a subscript.
kAP assured constant airwdpreSsufe  |df decreasing-flow pattern
1 leak compensated cdf concave decreasing-flow pattern
EMG electromyography. s synchronised
Operator's primary  [Regulated Coded form of full See |Primary Secondary
intent parameter Secondary intent(s) C requirements systematic name Clause: icati icati Set
Time termination; Constant flow Set constant-fl offset to for ve ve
repeatable deviations due to, e.g,, flow rise time & back pressure
Time termination; Set constant Flow may be set to less than necessary to achieve volume in set ve ve
‘ flow time, thereby providing an inspiratory pause. Atleast two of:
Deliveraset : or
volume toa Time termination; Substantially Continuous intra-inflation correction of set flow so as to achieve ve ve o
specified part of constant flow delivered volume in set time inspiratory volume,
the ventitor flow bt delvered or
breathing system Constant flow at set value Time becomes dependent variable ve ve inspiratory {'"‘”v or
ime
Time terminated; Descending- dfve ve df
ramp flow pattern
Time terminated; Concave cdfve ve cdf
decreasing-flow pattern

NOTE: On ventilators offering leakage compensation, this is typically selected globally, as an adjunct. If neccessary, to
specifyits presence on a specific code, in isolation, this may be denoted by the appendage of the letters, LC, as a subscript.
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