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Dual limb

장점 단점 

• CO2 재호흡이 거의 없음: 
호기 가스가 별도의 호기 
limb 로 빠져나감

• 모니터링 정확도 높음: 
호기 일회 호흡량, 분당 
환기량, 순응도/저항 계
산 등이 신뢰도 높음 

• PEEP/trigger 안정적 : 호
기 밸브를 인공호흡기가 
직접 정밀하게 제어

• 회로가 무겁고 복
잡함 

• 이동시 불편함. 

Circuit



Single limb 

• 구조 단순 회로가 가볍고 간편함. 
• 비용이 dual limb 보다 저렴 
• CO2 가 배출 될 수 있는 Exhalation 

Valve(호기 밸브) leak port 나 
active valve 가 필요함. 

• 호기 밸브의 위치와 종류에 따라
CO2 Rebreathing 위험이 상당히 
높음

특별한 문제 없으면 passive circuit만 알고 있
으면 된다. 

Active 같은 경우에는 exhalation valve가 있
다는 것이 차이



• A passive circuit
• A calibrated intentional leak

placed proximal to the patient

• An active circuit
• A true expiratory valve that

directs all of the expired air out
of the circuit

Single limb 

Passive circuit 에서는 

반드시 EPAP 을 4cmH2O 이
상!!



Dual limb circuit

Single limb circuit 

with a nonrebreathing

expiratory valve (non-vented)

without a ‘‘true’’ non-

rebreathing valve (vented)

CO2 

rebreathing 

Circuit



Philips home ventilation work shop slide

Circuits

Circuit setting은 EVO에서는 Prescription 화면에서 

진행을 한다. 



Ventilator setting 

Mandatory: Ventilator-initiated, time-cycled 

Assist-Control: Patient-initiated, time-cycled 

Spontaneous: Patient-initiated, patient-cycled

Mode

Inspiratory Pressure

Expiratory Pressure

Rate

Inspiratory Time

TiMin / TiMax

Trigger

Ramp = Rise time

Cycle
Alarm settings



Volume-targeted ventilation (VTV) Pressure-targeted ventilation (PTV)

Pressure curve pattern

Flow curve pattern

Type of ventilator 

assistance delivered

Controlled variable

Breath-to-breath 

adjustments

Possibility to 

guarantee a fixed 

delivered tidal volume

Peak airway pressure

Leak compensation

Fixed volume in spite of changing 

resistance (R) and compliance (C)

Fixed pressure. Tidal volume may 

vary with changes in C and R

Maintains a constant inspiratory preset 

flow

Maintains a constant inspiratory preset 

pressure

Not possible: ventilator delivers a 

fixed assistance

Possible: flow and volume can be 

varied in a breath-to-breath basis

Yes (if no leaks) No

Not limited* Limited (useful in patients at risk of 

barotrauma or gastric distension

Poor, leaks may significantly reduce delivered 

volume and induce hypoventilation
Good for mild to moderate leaks

Thorax 2011;66:170e178. 



Triggers
• Auto-Track 

• combination of multiple flow triggering algorithms

• automatically set to synchronize

• passive circuits only

• Sensitive Auto-Trak
• more sensitive version of Auto-Trak

• passive circuits only

• Flow trigger 
• initiates a breath when the patient’s inspiratory effort creates a flow equal to or 

greater than the trigger sensitivity setting

• lower number is more sensitive

• passive, active PAP,  active flow,  or dual limb circuits

• Ventilator trigger
• time-based, defined by the Breath Rate setting



Mode Breath type Trigger Source Inspiration Cycle Exhalation

Control modes

A/C-PC Assist –Control Patient PEEP +Pressure control Inspiratory time PEEP

Mandatory Ventilator

A/C-VC Assist –Control Patient Tidal volume Inspiratory time PEEP

Mandatory Ventilator

Spontaneous Modes

CPAP Spontaneous Patient CPAP Patient CPAP

PSV Spontaneous Patient PEEP + Pressure control Patient PEEP

Mixed Modes

S/T Spontaneous Patient IPAP Patient EPAP

Mandatory Ventilator Inspiratory time

SIMV-PC Spontaneous Patient PEEP + Pressure support Patient PEEP

Assist-Control Patient PEEP + Pressure control Inspiratory time

Mandatory Ventilator

SIMV-VC Spontaneous Patient PEEP + Pressure support Patient PEEP

Assist-Control Patient Tidal Volume Inspiratory time

Mandatory Ventilator



Thorax 2016;71:ii1–ii35

Pressure Targeted Ventilation 

Mode in Trilogy

CPAP

Pressure support (PSV)

Spontaneous/Timed(ST)

Timed(T)

Pressure Control(PC)

PC-SIMV

Pressure Targeted Ventilation Mode in 

Trilogy

CPAP

Pressure support (PSV)

Spontaneous/Timed(ST)

Timed(T)

Pressure Control(PC)

PC-SIMV

모르면 S/T 쓰면 된다….



BiPAP: EPAP/IPAP/PS

EPAP ≠PS

EPAP = PEEP

IPAP-EPAP = PS



General initiation protocol for long-term NIV -Education by Breas

Basic Terminology

각각의 setting이 

어떤 것을 조절하
는지 알아야한다. 

https://www.educationbybreas.com/general-initiation-protocol-for-long-term-niv/
https://www.educationbybreas.com/general-initiation-protocol-for-long-term-niv/
https://www.educationbybreas.com/general-initiation-protocol-for-long-term-niv/
https://www.educationbybreas.com/general-initiation-protocol-for-long-term-niv/
https://www.educationbybreas.com/general-initiation-protocol-for-long-term-niv/


Flow Cycle Sensitivity

Peak inspiratory flow 기
준



CPAP mode 
• CPAP is a fixed positive pressure throughout the respiratory cycle.

• All breaths in this mode are spontaneous breaths.

Setting Description

CPAP Continuous positive airway pressure 
range

Trigger 
Type

Auto-Track
Sensitive Auto-Track
Flow Trigger

Trigger 
Sensitivity

when the trigger type is Flow Trigger.



PSV mode 
• PSV mode is patient-triggered, pressure-limited, and flow-cycled.

• All breaths in this mode are spontaneous breaths.

Setting Description

Pressure 
Support

Continuous positive airway 
pressure range

PEEP EPAP ≥4cmH2O

Rise Time

Trigger Type Auto-Track
Sensitive Auto-Track
Flow Trigger

Trigger 
Sensitivity

when the trigger type is Flow 
Trigger.

Flow Cycle 
Sensitivity

As flow begins to decrease during 
inspiration, if the patient flow is 
less than the flow cycle set point



Spontaneous/Timed(ST)

호흡수 분당 10회 setting 
→ 1회 호흡이 6초간격
→ 6초내에 호흡이 없을시에 

mandatory breath 

• patient-triggered and patient-cycled, or ventilator-triggered and ventilator-cycled.

• The duration of a spontaneous breath is determined by the patient effort. The duration of a mandatory 
breath is determined by the inspiratory time setting. 

Setting 

IPAP

EPAP

Rise Time

Breath Rate

Inspiratory time

Trigger type

Trigger Sensitivity

Flow Cycle Sensitivity



SIMV-PC
• a mixture of mandatory, assist-control and spontaneous breaths.

• guarantees one mandatory breath in each cycle. Spontaneous breaths can be delivered with pressure 
support. 

Setting 

Pressure control

Pressure support 

PEEP

Inspiratory time

Rise time

Breath rate

Trigger type

Trigger Sensitivity

Flow Cycle Sensitivity



SIMV-VC
• a mixture of mandatory, assist-control and spontaneous breaths.

• guarantees one mandatory breath in each cycle. Spontaneous breaths can be delivered with pressure 
support. 

Setting 

Tidal volume

Pressure support 

PEEP

Inspiratory time

Rise time

Breath rate

Flow pattern

Trigger type

Trigger Sensitivity

Flow Cycle Sensitivity



Pressure Control(PC)

Inspiration time(Ti) 설정을 제외하고는 ST모드와  동일



AVAPS (Average volume-assured pressure support)

• Automatically adapts pressure support to patient needs to guarantee an average 
tidal volume

• Function that can be activated within PSV, S/T, PC  pressure modes. 

• Automatically titrates pressure support
• Changes in body position

• Sleep stage

• Changes in respiratory mechanics

• Delivers average tidal volume
• Throughout course of the night

• Long-term progression = protects/defends resting lung volume

• AVAPS produces results comparable to sleep lab titration of PSV
• CO2 reduction

• Health-related quality of life

• Sleep quality

Thorax. 2012 Aug;67(8):727-34



• During the first minute, AVAPS does 

not change IPAP and blocks the low 

tidal volume alarm

• The average tidal volume is 

measured over a one -minute period

• AVAPS calculates the required IPAP 

change after each breath

• The maximum IPAP change is 1 

cmH2O/min for stable patients

Initial IPAP IPAPstart = Vttarget / 60 + EPAP



AVAPS (Average volume-assured pressure support)

• Tidal volume 
• IPAP minimum (S/T only) 
• IPAP maximum (S/T only) 
• PS minimum (PSV only) 
• PS maximum (PSV only) 
• PC minimum (A/C-PC only) 
• PC maximum (A/C-PC only) 
• AVAPS speed: 1-10 cm H2 O per 
minute, 1 cm H2 O per minute 
increment

To turn on AVAPS, in the Prescription window, tap 
Mode. In the AVAPS section, tap On.

1. Set the target Tidal volume 

→ 8ml/kg 

2. Set IPAP Limits 

→IPAP max = 20 to 50 cmH2O

→IPAP min = EPAP + 4cmH2O  

3. Check patients arterial blood gases 

and  Oxygen saturation 



AVAPS is available:
• A/C-PC 
• PSV
• S/T 

AVAPS setting:
• Tidal volume
• IPAP minimum (S/T only)
• IPAP maximum (S/T only)
• PS minimum (PSV only)
• PS maximum (PSV only)
• PC minimum (A/C-PC only)
• PC maximum (A/C-PC only)
• AVAPS speed

1

1

Rise time, insp. Time은 default 보다는 1로 



AVAPS-AE (only NIV)

• Maintains targeted Tidal volume

• Auto EPAP: Maintains patent upper airway at comfortable pressure

• Auto backup rate

– Applies an auto backup rate near a patient’s resting rate



Which Patients Are Suitable For AVAPS?

• Obesity hypoventilation syndrome (OHS)

• Restrictive disorders (kyphosis or pulmonary fibrosis)

• Neuromuscular disorders and SDB

• Severe COPD with chronic respiratory failure

AVAPS is NOT recommended for patients with periodic breathing 





AVAPS ≠ AVAPS-AE(Average Volume Assured Pressure Support - Auto EPAP) 

AVAPS

AVAPS-AE

AVAPS는 

EPAP 고정 tidal volu

me을 setting해주면
서 IPAP 조절

AVAPS-AE는 

기존 AVAPS에 EPAP

도 조절



Microsoft Word -NJRA -AVAPS-AE Setting Guide.docx (squarespace.com)

https://static1.squarespace.com/static/548994a7e4b05708750f0ed1/t/5c72edf5ec212dd3a5640763/1551035893586/NJRA+-+AVAPS-AE+Settings+Guide.pdf
https://static1.squarespace.com/static/548994a7e4b05708750f0ed1/t/5c72edf5ec212dd3a5640763/1551035893586/NJRA+-+AVAPS-AE+Settings+Guide.pdf
https://static1.squarespace.com/static/548994a7e4b05708750f0ed1/t/5c72edf5ec212dd3a5640763/1551035893586/NJRA+-+AVAPS-AE+Settings+Guide.pdf
https://static1.squarespace.com/static/548994a7e4b05708750f0ed1/t/5c72edf5ec212dd3a5640763/1551035893586/NJRA+-+AVAPS-AE+Settings+Guide.pdf
https://static1.squarespace.com/static/548994a7e4b05708750f0ed1/t/5c72edf5ec212dd3a5640763/1551035893586/NJRA+-+AVAPS-AE+Settings+Guide.pdf
https://static1.squarespace.com/static/548994a7e4b05708750f0ed1/t/5c72edf5ec212dd3a5640763/1551035893586/NJRA+-+AVAPS-AE+Settings+Guide.pdf
https://static1.squarespace.com/static/548994a7e4b05708750f0ed1/t/5c72edf5ec212dd3a5640763/1551035893586/NJRA+-+AVAPS-AE+Settings+Guide.pdf


Setting of AVAPS-AE during NIV

1. Start with tidal volume:  → 8ml/kg 

2. Max pressure : 30 cmH2O

3. Pressure support max : 30 cmH2O

4. Pressure support min : 12 cmH2O

5. EPAP max: 14 cmH2O  

6. EPAP min: 4 cmH2O 

7. rate: Auto 



Thank you for attention !!! 
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