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Airway pressure release ventilation: A neonatal case 
series and review of current pediatric practice
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Progressive advances in neonatology have improved the survival of 
very low birth weight (VLBW) infants; however, the prevalence of 

neonatal chronic lung disease (CLD) remains high, affecting 23% of 
these infants. Hence, the pursuit of optimum ventilation strategies 
that improve morbidity and, potentially, mortality in this population is 
of great interest. The best lung-protection ventilation strategy to 
reduce the incidence of CLD in preterm infants, however, remains 
unclear (1-3).

Originally described by Stock et al (4) in 1987, airway pressure 
release ventilation (APRV) is a time-triggered, pressure-limited mode 
that provides continuous distending airway pressure with an intermit-
tent pressure-release phase (5). These two levels of airway pressure are 
referred to as Phigh and Plow, respectively, and are each time cycled 
(Thigh and Tlow) (6). The proposed advantages of APRV over conven-
tional mechanical ventilation are that it optimizes alveolar recruit-
ment and ventilation-perfusion matching, enables spontaneous 
respiratory effort throughout the ventilator cycle, improves cardiac 
filling and, subsequently, end-organ perfusion, and reduces require-
ments for sedation and neuromuscular blockade (5,7-13). APRV has, 
therefore, been suggested as both a lung-protective as well as rescue 
ventilation strategy in patients with refractory hypoxemia. While 
studies involving adults have yet to demonstrate the superiority of 

APRV over conventional mechanical ventilation (14), there con-
tinues to be great interest in this mode, with at least three prospective 
trials of APRV in acute respiratory distress syndrome (ARDS) cur-
rently underway (15-17). Clinical trials of APRV have, to date, been 
conducted primarily in the adult population (12,18,19), with only a 
few pediatric reports in the literature (20). The experience with APRV 
in the neonatal and preterm populations is even more limited (21). 
The primary objective of the present retrospective study was to evalu-
ate our experience and the feasibility of applying APRV in VLBW 
infants. Our secondary objective was to review the pediatric literature 
on APRV to better understand the current published experience, how 
this mode is currently being used in children, and the evidence of its 
efficacy and safety in this population. 

Methods
The present study was approved by the Research Ethics Board at 
McMaster University (Hamilton, Ontario). All VLBW infants admit-
ted to the neonatal intensive care unit at McMaster Children’s 
Hospital who were ventilated using APRV during a 24-month period 
were reviewed. APRV was delivered using the Servo-i ventilator 
(Maquet Medical Systems, USA). Data regarding baseline clinical 
status, initial APRV settings, their reported subsequent clinical course 

originAl Article

©2013 Pulsus Group Inc. All rights reserved

s Gupta, V Joshi, P Joshi, s Monkman, K Vallaincourt, K Choong. 
Airway pressure release ventilation: A neonatal case series and 
review of current pediatric practice. Can Respir J 2013;20(5): 
e86-e91.

BACKGRound: The use of airway pressure release ventilation (APRV) 
in very low birth weight infants is limited. 
oBJeCtiVe: To report the authors’ institutional experience and to review 
the current literature regarding the use of APRV in pediatric populations.
Methods: Neonates <1500 g ventilated using APRV from 2005 to 
2006 at McMaster Children’s Hospital (Hamilton, Ontario) were retrospec-
tively reviewed. Publications describing APRV in children from 1987 to 
2011 were reviewed. 
Results: Five infants, 24 to 28 weeks’ gestational age, were ventilated 
using APRV. Indications for APRV were refractory hypoxemia (n=3), 
ventilatory dyssynchrony (n=1) and minimizing sedatives (n=1). All 
infants appeared to tolerate APRV well with no recorded adverse events. 
Current pediatric evidence regarding APRV is primarily observational. 
Published experience reveals that APRV settings in pediatrics often 
approximate those used in adults, thus deviating from the original guide-
lines recommended in children. Clinical outcomes, such as oxygenation, 
ventilation and sedation requirements, are inconsistent. 
ConClusions: APRV is primarily used as a rescue ventilation mode 
in children. Neonatal evidence is limited; however, the present study 
indicates that APRV is feasible in very low birth weight infants. There are 
unique considerations when applying this mode in small infants. Further 
research is necessary to confirm whether APRV is a safe and effective ven-
tilation strategy in this population.
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la ventilation avec relâchement de pression : une 
série de cas néonatals et une analyse de la pratique 
actuelle en pédiatrie

histoRiQue : L’utilisation de la ventilation avec relâchement de pres-
sion (VRP) est limitée.
oBJeCtiF : Rendre compte de l’expérience des auteurs en établissement 
et analyser les publications récentes sur l’utilisation de la VRP au sein des 
populations d’âge pédiatrique.
MÉthodoloGie : Les chercheurs ont procédé à l’analyse rétrospective 
des nouveau-nés de moins de 1 500 g sous VRP au McMaster Children’s 
Hospital de Hamilton, en Ontario, entre 2005 et 2006. Ils ont analysé les 
publications de 1987 à 2011 dans lesquelles on décrivait la VRP chez les 
enfants.
RÉsultAts : Cinq nourrissons de 24 à 28 semaines d’âge gestationnel 
ont subi une VRP. Les indications de VRP étaient une hypoxémie réfrac-
taire (n=3), une dyssynchronie ventilatoire (n=1) et une diminution des 
sédatifs (n=1). Tous les nourrissons semblaient bien tolérer la VRP, qui n’a 
suscité aucun signalement d’effet indésirable. Les données probantes à jour 
en pédiatrie au sujet de la VRP sont surtout tirées d’observations. Selon les 
publications, les réglages de la VRP en pédiatrie avoisinent souvent ceux 
des adultes, ce qui diffère des lignes directrices originales recommandées 
chez les enfants. Les issues cliniques, telles que les besoins d’oxygénation, 
de ventilation et de sédatifs, ne sont pas concluantes.
ConClusions : La VRP est surtout utilisée comme mode ventilatoire 
de secours chez les enfants. Les données sont limitées en néonatologie, 
mais selon la présente étude, la VRP est faisable chez les nourrissons de très 
petit poids à la naissance. Il faut tenir compte de considérations particu-
lières pour l’utiliser chez les petits nourrissons. D’autres recherches 
s’imposent pour confirmer si la VRP est une stratégie ventilatoire sécu-
ritaire et efficace au sein de cette population.
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and any recorded episodes of hemodynamic instability, air leaks or 
adverse events attributable to the use of APRV during this period were 
collected from each patient’s health records (from physician, nurse 
and/or respiratory therapist notes). The PubMed, Embase and 
MEDLINE databases were searched for relevant articles published 
between January 1987 and December 2012 using the key words “air-
way pressure release ventilation”, “APRV”, “pediatric” and “neonate”. 
Reference lists of primary articles and relevant reviews were manually 
searched, as were the following conference proceedings: Critical Care 
Congress, Critical Care Forum Canada, Society of Pediatric Research 
and European Society of Pediatric Research. Experimental and obser-
vational study designs as well as review articles were included, while 
studies conducted exclusively in adult populations were excluded. Two 
authors (SG and KC) screened titles for relevance and abstracted full-
text articles for eligibility.

Results 
Case series 
Of 812 invasively mechanically ventilated infants at McMaster Children’s 
neonatal intensive care unit between January 2005 and December 2006, 
there were five VLBW patients who were ventilated using APRV: four 
males and one female, with birth weights ranging from 560 g to 1230 g, 
and 24 to 28 weeks’ gestational age (GA). APRV was initiated for a 
variety of reasons including: refractory hypoxemia despite high-frequency 
oscillatory ventilation (HFOV); ventilator dyssynchrony while on syn-
chronized intermittent mechanical ventilation (SIMV); to facilitate 
spontaneous respiratory effort and reduce sedative use; and to alleviate 
severe apneic and bradycardic episodes despite full support on SIMV. 
These cases are described in detail below and summarized in Table 1. 

Case 1: Female infant born at 26 weeks’ GA with birth weight of 810 g 
with respiratory distress syndrome (RDS) requiring three doses of surf-
actant, who subsequently developed severe CLD requiring prolonged 
mechanical ventilation. Her early course was complicated by a pul-
monary hemorrhage on day 2 and a pneumothorax on day 3 of life. Her 
respiratory status deteriorated on day 126, during which time HFOV 
was initiated. She was transitioned from HFOV to APRV because of 
persistent hypoxemia despite high fraction of inhaled oxygen (FiO2) 
requirements. Following 3 h of APRV, her FiO2 requirements improved 
from 0.8 to 0.55, and was weaned further to 0.27 two days later. She 
remained on APRV for three days, was transitioned to conventional 
mechanical ventilation and successfully extubated on day 170 of life. 
She required high doses of neuromuscular blockade and continuous 
opioid infusion for sedation while on HFOV, both of which were dis-
continued on initiation of APRV and within 24 h, respectively. 
Case 2: Male infant born at 28 weeks’ GA weighing 560 g. He 
received a single dose of surfactant for RDS and was extubated from 
conventional mechanical ventilation to nasal continuous positive 
airway pressure by 48 h of life. On day 21, he was reintubated for res-
piratory failure secondary to bacterial pneumonia and remained venti-
lator dependent for a prolonged period. He was switched from SIMV 
to APRV because of increased work of breathing and ventilator dys-
synchrony. He tolerated APRV well in that he appeared comfortable, 
and did not require escalation in sedation nor neuromuscular block-
ade. He remained on APRV for 10 days, was switched to conventional 
mechanical ventilation and eventually extubated on day 102 of life. 
Case 3: Male infant born at 28 weeks’ GA weighing 1230 g with RDS, 
persistent pulmonary hypertension and bilateral pneumothoraces, who 
required HFOV and inhaled nitric oxide from day 1 of life. He was 

TAble 1
Summary of airway pressure release ventilation (APRV) indications, settings and clinical response

Case

Gestation, 
weeks/birth 

weight, g
Underlying 
Diagnoses Indication for APRV

Age, days/ 
weight, g at  

start of APRV
Ventilation 
before APRV

Initial APRV  
settings

Days on 
APRV

Clinical outcome  
on APRV

1 26/810 Severe chronic 
lung disease, 
past history of 
pulmonary 
hemorrhage 
and air leak

Refractory hypoxemia 130/3500 HFOV; Paw 26, 
delta p 31, 
frequency  
12 Hz, FiO2 0.8

Phigh 26, Plow 0, 
Thigh 2, Tlow 0.2

3 Rapid improvement in 
oxygenation. Muscle 
relaxants discontinued 
and sedatives weaned 
while on APRV. No 
adverse events

2 28/560 Chronic lung 
disease

Acute pneumonia, 
with recurrent 
desaturation and 
ventilator 
dyssynchrony

50/1108 SIMV PC 9,  
PS 9, PEEP 9, 
RR 45,  
FiO2 0.21

Phigh 16, Plow 2, 
Thigh 2, Tlow 0.2

10 Improved ventilator 
synchrony, resolution of 
hypoxemic episodes and 
weaning of sedative 
infusion. Extubated after 
15 days

3 28/1230 RDS, PPHN, 
pneumo- 
thoraces

To facilitate 
spontaneous 
respiration, 
minimize muscle 
relaxant and 
sedative use

12/1130 HFOV; delta p 
18, frequency 
15 Hz, Paw 9, 
FiO2 0.28,  
NO 3 ppm

Phigh 11, Plow 0, 
Thigh 3, Tlow 0.2

9 Muscle relaxants 
discontinued on day of 
change to APRV. 
Sedatives successfully 
weaned. Extubated from 
APRV

4 24/620 Chronic lung 
disease

Recurrent hypoxemic 
and bradycardic 
spells

17/602 SIMV PC 6, 
PEEP 6, PS 7, 
RR 40,  
FiO2 0.25

Phigh 16, Plow 2, 
Thigh 1.8, Tlow 0.2

8 Significant improvement in 
spells. Extubated from 
APRV

5 24/680 Chronic lung 
disease

Recurrent hypoxemic 
and bradycardic 
spells

17/638 SIMV PC 8, 
PEEP 7, PS 8, 
Paw 9, RR 40, 
FiO2 0.26

Phigh 19, Plow 2, 
Thigh 1.8, Tlow 0.2

9 Significant improvement in 
spells. Weaned to room 
air in 3 h 

APRV Airway pressure release ventilation; FiO2 Fraction of inspipred oxygen; HFOV High-frequency oscillatory ventilation; NO Nitric oxide; Paw Mean airway pres-
sure (cmH2O); PC Pressure control (drive pressure) (cmH2O); PEEP Positive end-expiratory pressure (cmH2O); Phigh Distending airway pressure during inhalation; 
Plow Distending airway pressure during exhalation; PPHN Persistent pulmonary hypertension; PS Pressure support  (cmH2O); RDS Respiratory distress syndrome; 
RR Set respiratory rate (breaths/min); SIMV Synchronized intermittent mandatory ventilation; Thigh Duration of inhalation (s); Tlow Duration of exhalation (s)
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switched from HFOV to APRV to facilitate spontaneous breathing 
and reduce requirements for neuromuscular blockade and continuous 
sedative infusions. He received a single dose of fentanyl during transi-
tion to APRV, following which muscle relaxants were discontinued, 
and his opioid infusion was successfully weaned off within 3 h. Inhaled 
nitric oxide was also weaned off shortly after initiation of APRV. He 
was successfully extubated after nine days of APRV.
Cases 4 and 5: Twenty-four weeks’ GA male twins with birth weights 
of 620 g (twin A) and 680 g (twin B). Both twins had RDS, and 
developed clinical and radiological evidence of bronchopulmonary 
dysplasia after the second week of life. Both infants experienced recur-
rent, frequent periods of oxygen desaturation and bradycardia despite 
full conventional ventilatory support and were, therefore, initiated on 
APRV on day 17 of life in an attempt to minimize hypoxemic episodes. 
Twin A’s ventilation significantly improved following APRV (venous 
blood gas: pH 7.23, PCO2 71 mmHg, PO2 22 mmHg, HCO3 29 mmol/L 
on SIMV, to pH 7.51, PCO2 38 mmHg, PO2 28 mmHg, HCO3 
29 mmol/L, base excess +6 on APRV). He was weaned to room air 
within 2 h of APRV, and the frequency and duration of hypoxemic 
episodes were noted to improve remarkably. Twin A was weaned and 
successfully extubated from APRV to room air seven days later. Twin 
B’s ventilation also improved following APRV (venous blood gas: pH 
7.27, PCO2 60 mmHg, PO2 31 mmHg, HCO3 26 mmol/L on SIMV, to 
pH 7.37, PCO2 51 mmHg, PO2 19 mmHg, HCO3 30 mmol/L, base 
deficit −4 after 30 min of APRV). He was weaned to room air within 
3 h, and the episodes of desaturation and bradycardia were also noted 
to be significantly less frequent. Twin B was transitioned to SIMV after 
nine days of APRV, and successfully extubated five days later. There 
were no adverse events that occurred during APRV for either twin, 
and neither twin required any sedatives while they were on APRV.

There were no recorded episodes of hemodynamic instability, epi-
sodes of air leaks or adverse events attributable to the use of APRV in 
any of the five cases.

Review of the pediatric literature
The review of the literature revealed 13 pediatric studies conducted on 
a total of 111 children. Three of these studies involved neonates. In 
contrast, there have been more than 23 prospective adult trials enrol-
ling >1350 patients since 1988 (Figure 1). The pediatric publications 
on APRV are summarized in Table 2. All but three studies (6,22,23) 
are retrospective case reports or case series of ARPV as a rescue 
ventilator mode in patients with refractory hypoxemic respiratory 
failure. These studies, described below, reported that following APRV, 

oxygenation and ventilation improved, hemodynamic status remained 
stable, and patients tolerated the change well with a reduction in 
sedation use and neuromuscular blockade. Mean airway pressure on 
APRV was either higher or no different than SIMV in studies that 
reported this outcome. 

de Carvalho et al (22) conducted a case control study comparing 
three modes of ventilation (intermittent mandatory ventilation with 
positive end expiratory pressure, APRV and continuous positive airway 
pressure) in a cohort of postoperative cardiac children. They observed 
a significant increase in mean airway pressure with APRV, and no 
significant differences in oxygenation. Walsh et al (23) evaluated 
the effect of APRV compared with pressure-controlled ventilation in 
paralyzed and spontaneously breathing children following tetralogy of 
Fallot repair, cavopulmonary shunt or Fontan operations. In this pro-
spective crossover study, they found no differences in lung perfusion 
or any of the measured gas exchange of hemodynamic parameters in 
the absence of spontaneous ventilation. However, during spontaneous 
ventilation, mean pulmonary blood flow and subsequently oxygen 
delivery increased significantly with APRV compared with pressure 
controlled ventilation. The authors concluded that spontaneous res-
piratory effort during APRV may divert ventilation toward areas of 
increased perfusion, and contraction of the diaphragm causes more 
posterior and dorsal lung segments, which have more dependent blood 
supply, to expand. To date, there has been only one prospective ran-
domized controlled trial of APRV involving a pediatric population. 
Schultz et al (6) measured hemodynamic and respiratory parameters 
in children with acute lung injury or ARDS after stabilization on 
APRV and SIMV, respectively, and thereafter crossed subjects over to 
the other mode and repeated measurements. They found comparable 
levels of oxygenation, ventilation, hemodynamic measurements and 
patient comfort between APRV and SIMV. 

The experience with APRV settings reported in the pediatric lit-
erature and the only published pediatric specific guidelines for APRV, 
as suggested by Habashi et al (5), are summarized in Table 3. Although 
these guidelines recommend lower initial Phigh settings in the neonatal 
and pediatric population, the settings reported in clinical practice are 
variable and appear to approximate those recommended in adults.

disCussion 
While the evidence and experience with APRV in critically ill adults 
is steadily growing, with more than 20 prospective trials published 
since 1987, APRV use in children is relatively new, with the first 
report published in 2000 (22). As a result, APRV is presently infre-
quently used in children. A cross-sectional study of acute lung injury 
and ARDS conducted in 59 pediatric critical care units in 12 countries 
across North America and Europe revealed a frequency of APRV use 
of only 1.6% compared with 75.2% conventional mechanical ventila-
tion, 16.4% HFOV and 8.5% noninvasive mechanical ventilation use 
(24). In contrast, 11.3% of adult ARDS patients are ventilated with 
APRV, and it appears that APRV use occurs more frequently in Europe 
than in North America (25). These statistical and geographical differ-
ences are not surprising given the current paucity of evidence regarding 
APRV in pediatric populations.

The current level of evidence with respect to APRV in pediatrics 
consists primarily of case reports or series, with only one prospective 
trial evaluating short-term cardiorespiratory outcomes (6). Our review 
of the literature indicates that while APRV appears to be used for a 
variety of indications, it is primarily a rescue mode in this population. 
The most common indications for APRV use in children according 
to the current literature are: a rescue mode in ARDS and refractory 
hypoxemia; hypoxemic spells associated with bronchopulmonary 
dysplasia; and to encourage ventilator synchrony and decrease the 
use of sedatives and neuromuscular blockade. The outcomes reported 
from these studies are variable, with some suggesting improvement in 
oxygenation and ventilation and a reduction in sedation, while others 
observing no change. The study by Walsh et al (23) suggests that 
spontaneous breathing during APRV may improve cardiopulmonary 

Figure 1) The adult airway pressure release ventilation (APRV) trials plots 
the number of prospective trials comparing APRV with conventional ventila-
tion and total number of patients enrolled (presented in each bar) between 
1988 and 2012. The pediatric APRV publications graphs total number of 
children studied and the types of pediatric studies published in each year to 
date. RCT Randomized controlled trial
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interactions and may, therefore, be beneficial in patients in whom 
hemodynamics and pulmonary blood flow is impaired by positive 
pressure ventilation. Although it is proposed that APRV may reduce 
airway pressure requirements compared with conventional ventila-
tion, this is not substantiated by the evidence to date. The potential 
for adverse sequelae should also be recognized, particularly when this 
mode is infrequently used; improvements in ventilation with APRV 
may lead to rapid changes in PaCO2, pH, intrathoracic pressure and, 
subsequently, cerebral blood-flow velocity fluctuations in the vulner-
able premature neonate. 

Our case series of APRV use in five VLBW infants adds to the 
growing body of literature supporting this method of ventilation as a 
feasible, elective and a rescue mode in this population. However, we 
acknowledge the possible reporting and ascertainment biases with 
respect to clinical and adverse event outcomes inherent in a retro-
spective study. While preliminary studies suggest that infants and 
children tolerate APRV with no reported adverse events, one cannot 
conclude that this mode of open-lung ventilation is more efficacious 
than either conventional ventilation or HFOV due to the paucity and 
low grade of evidence.  

TAble 3
Comparison of current pediatric guidelines and published clinical experience in setting airway pressure release ventilation

Guidelines* 
experience from pediatric  

publications†

ConsiderationsPediatric Neonate Pediatric Neonate
PHigh, cmH20 20–30 10–25 24–43 22–38 Guidelines: “Use lower Phigh than adults as chest wall more compliant. Higher 

Phigh may be necessary in patients with decreased thoracic/abdominal 
compliance, or morbid obesity.”

THigh, s 3–5 2–3 2–5.5 3–5; 1.8–3 Guidelines: “Use slightly shorter Thigh than adults.” 
TLow, s 0.2–0.8 0.2–0.4 0.4–0.6 0.2–0.8 Guidelines: “Use slightly shorter Tlow than adults as shorter time constants in 

this population. Aim for 50% to 75% of peak expiratory gas flow as end point.” 
PLow, cmH20 0 0 0–3, max 10 0–5 Guidelines: “Use Plow = 0 as accelerates peak expiratory flow rate.” †Pediatric 

experience:  Use Plow >0 to prevent alveolar derecruitment and overcome the 
limitation posed by current commercially available ventilators on setting Tlow.  

*Based on the clinical guide published by Habashi (5). The ranges presented in these guidelines are listed as those typically required in each age group; †Pediatric 
experience collated from the airway pressure release publications presented in Table 2. Phigh Distending airway pressure during inhalation; Plow Distending airway 
pressure during exhalation; Thigh Duration of inhalation; Tlow Duration of exhalation 

TAble 2
Summary of pediatric publications on airway pressure release ventilation (APRV)
Author (reference), year Study design*; age n Indication for APRV Main findings
Walsh et al (23), 2011 Prospective crossover study 

(APRV versus pressure control 
ventilation); 6–48 months  

20 Tetralogy of Fallot repair, 
cavopulmonary shunt, or  
Fontan operation

Improved pulmonary blood flow and oxygen delivery 
with APRV compared with pressure control 
ventilation

Demirkol et al (27), 2010 Case series; 5.8±1.3 months 3 Rescue therapy, acute hypoxemic 
respiratory failure

Improved oxygenation, higher Paw on APRV versus 
CMV

Kamath et al (28), 2010 Case series; 1–15 years 14 Rescue therapy for ALI/ARDS No change in hemodynamics, urine output, 
oxygenation, sedatives or neuromuscular blockers 
post-APRV. Higher Paw versus CMV

Kelly et al (21), 2010 Case series; postmenstrual age 
50±9.8 weeks

9 Rescue therapy; bronchopulmonary 
dyplasia

Improved oxygenation and ‘spells’, reduced 
vasopressor and neuromuscular blockers. 
Significantly higher Paw on APRV versus CMV

Kuruma et al (29), 2008 Case report; 10-month-old  
postrenal transplant

1 Rescue; intraoperative hypoxemia 
and hemodynamic instability

Improved oxygenation, stable hemodynamics, 
extubated 2 days later

Garcia et al (30), 2007 Case series; 1 day – 7 months, 
24–40 weeks’ gestational age 
at birth

15 ‘Proactive’, or rescue Improved gas exchange with proactive APRV; 56% 
overall mortality rate, 75% mortality with rescue

Krishnan and Morrison 
(20), 2007

Case series; 1–16 years 7 Rescue therapy; ARDS Improved oxygenation, no neuromuscular blockers, 
no change in sedatives; 4/6 deaths, higher Paw, 
lower PIP

Hales et al (31), 2002 Case report; 9 month ex-30 
week premature infant

1 Rescue therapy, aspiration 
pneumonitis and ARDS

Sedation and paralysis discontinued on APRV

Varpula et al (14), 2001 Case report; 13-year-old 1 Rescue therapy; APRV + prone 
positioning in trauma patient

Prone position is feasible with APRV

Foland et al (32), 2001 Case report; 2.5-year-old 1 Rescue therapy for ARDS Improved oxygenation and ventilation
Schultz et al (6), 2001 Prospective, randomized cross-

over trial of APRV and SIMV; 
1–15 years

15 Mechanical ventilation <7 days,  
≤8 kg

Significantly lower PIP and Pplat with APRV. No 
differences in Paw or hemodynamic variables

de Carvalho et al (22), 
2000

Prospective case control (post-
operative cardiac surgery);  
7 months – 7 years

10 Postoperative cardiac surgery with 
pulmonary hypertension and 
airspace disease

No changes in oxygenation. Higher Paw and CVP,  
no respiratory or hemodynamic adverse effects

*All studies were retrospective in design unless otherwise indicated. ALI Acute lung injury; ARDS Acute respiratory distress syndrome; CMV Conventional mechan-
ical ventilation; CVP Central venous pressure; Paw Mean airway pressure; PIP Peak inspiratory pressure; Pplat Plateau pressure; SIMV Synchronized intermittent 
mechanical ventilation
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There is clearly a learning curve associated with the pediatric 
APRV experience. We observed a variation and deviation in how 
APRV is used in this population from the original pediatric guidelines 
recommended by Habashi (5). These guidelines were empirically 
derived from limited evidence and largely extrapolated from the adult 
literature, and may not have taken into consideration the wide variety 
of conditions, age and size of patients encountered in the pediatric and 
neonatal setting. APRV settings, particularly when used in a rescue 
mode, can approximate those used in the adult population. While the 
Habashi (5) guidelines are useful as a starting point, patient condition 
and disease process ultimately determines how APRV is titrated. 
Although these guidelines recommend a Plow of zero, our experience 
with APRV in VLBW infants suggests that small infants and neonates 
often require a Plow >0 to prevent alveolar collapse. Preventing dere-
cruitment during APRV is a function of both Plow and Tlow. Tlow is 
ideally determined by monitoring the expiratory flow time waveform, 
and targeting Tlow between 50% and 75% of the peak expiratory flow. 
However, because time constants are shorter in infants with acute lung 
injury, the Tlow should be adjusted accordingly to maintain an 
adequate level of intrinsic positive end-expiratory pressure, and subse-
quent physiological dynamic hyperinflation above resting lung vol-
ume. Appropriate Tlow may, therefore, be difficult to set in this 
population because current commercially available ventilators (such 
as the Servo-I, Dräger Evita and Avea, USA), have a minimum Tlow 
limit of 0.2 s, and only allow Tlow to be set in 0.1 s increments. To 
overcome this limitation, we suggest setting Plow >0. This practice 
appears to be supported by the published pediatric experience to date 
(14,21). It is also important to consider the unique features of the 
particular ventilator and the compliance of the ventilator circuit when 
establishing APRV (26). Most current ventilators have a universal 
platform, and setting APRV is targeted more toward adults than the 
pediatric or neonatal population. A newer ventilator specific for 
neonates, the Evita Infinity V500 (Dräger, USA). allows the Tlow to 
be set in 0.01 s increments, with a lower limit of 0.05 s. 

ConClusion
APRV is a novel mode of ventilation with proposed advantages over 
conventional and high-frequency ventilation, but with very limited 
experience in pediatric and newborn populations. There are some 
unique and important considerations that require re-evaluation of the 
original guidelines when applying APRV in small infants, particularly 
when setting the Plow. Although there is growing enthusiasm for this 
mode of ventilation in pediatric patients with ARDS and adverse 
cardiopulmonary interactions, as with any novel intervention, further 
clinical experience and research is essential – particularly because this 
technology is evolving – to understand how best to apply this mode of 
ventilation in the pediatric population with its diverse indications and 
disease processes, and identify which patients may benefit. Until such 
time, the concept of such a ventilation mode should encourage us to 
consider how best to achieve open and protective lung ventilation 
strategies using the currently accessible, time-tested and evidence-
based tools available to us.
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