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(27.6 vs 5.7 h, P = .002) in the modified oxygen saturation
group.”? This was all accomplished without any differences
in adverse events and safety outcomes.

In hospitalized pediatric patients with bronchiolitis, evi-
dence supports an oxygenation target of = 90% (Evidence
level C, median appropriateness score 7). However, in hos-
pitalized pediatric patients with respiratory diseases other
than bronchiolitis, establishing a patient/disease oxygen
therapy target upon admission is best practice, but a spe-
cific target cannot be recommended (Evidence level C, me-
dian appropriateness score 7).

Summary

The results of this systematic review are summarized
in Table 1. Disappointingly, the evidence available to an-
swer the PICO questions is minimal. The recommendations
in Table 2 are based on low levels of evidence and strongly
reflect committee experience. The PICO questions were
developed from the aspects of oxygen use that were per-
ceived to have the highest variability in clinical practice
and the greatest chance of reducing the efficiencies in care
of pediatric patients. The result of this evidence-based
review have identified more needs for future research than
evidence-based recommendations for clinical practice. The
lack of evidence to support the consistency of oxygen deliv-
ery via oxygen tents and hoods over the use of low-flow ox-
ygen devices is overwhelmed by the potential risks.

The use of HFNC (= 2 L/kg/min) appears to be safe and
more effective than low-flow oxygen (< 2 L/min) to treat
infants with moderate to severe bronchiolitis in the pediat-
ric ward and pediatric ICU settings. Practitioners need to
use appropriately sized cannulas that block around 50% of
naris openings. Larger sizes increase the risk of inadver-
tently creating PEEP and pressure ulcers. Also, the cannu-
las should not exceed the manufacturers’ recommended
maximum flow. Exceeding these flows results in the build-
up of back pressure. It is important to understand the role of
HENC in pediatric oxygenation and to be mindful of its
limitations. Protocols that include indications, contraindica-
tions, escalation, and de-escalation of care, scheduled mon-
itoring of occurrence of pressure ulcers, recommendations
for obtaining a blood gas, and transfer to pediatric ICU if
used in the ward should be used. Monitoring adverse events
that occur during the use of HFNC should be included in
the protocols. In addition, when HFNC is used in pediatric
wards, patients should be monitored with continuous pulse
oximetry, and staff need to be appropriately trained to use
the devices and to recognize complications. Although stud-
ies done in conditions other than bronchiolitis are lacking,
these systems are used in clinical practice. This is an area
that needs further study. In the meantime, if used, careful
monitoring is of the utmost importance.
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There are few investigations into the benefit of adding
humidification (heated or unheated) for low-flow oxygen
delivery. None of the studies identified showed a difference in
the defined outcomes. From these results, the committee can-
not recommend the routine use of humidification for low-flow
oxygen delivery. There is a need for research into the short-
and long-term outcomes for each type of humidification.

Titration of oxygen to a therapeutic goal in the treatment
of hypoxemia would appear to be a best practice within many
of the disease-specific clinical practice guidelines today, but,
apart from bronchiolitis, this practice has not been evaluated
scientifically. In hospitalized patients with bronchiolitis, tar-
geting a lower-than-normal oxygen saturation results in less
time receiving oxygen therapy and earlier discharge. In hospi-
talized pediatric patients with bronchiolitis, evidence supports
an oxygenation saturation target of 90-98%. While expert
clinicians recommend therapeutic oxygenation targets for re-
spiratory diseases, we could find little evidence that these
targets are correct. In hospitalized pediatric patients with re-
spiratory diseases other than bronchiolitis, establishing a
patient/disease oxygen therapy target upon admission is best
practice, but a specific target cannot be recommended.

ACKNOWLEDGMENTS

We thank Ms Melissa Brown for her contribution to the development of
the research questions, literature review, and data extraction.

REFERENCES

1. Subhi R, Adamson M, Campbell H, Weber M, Smith K, Duke T,
Hypoxaemia in Developing Countries Study Group. The prevalence of
hypoxaemia among ill children in developing countries: a systematic
review. Lancet Infect Dis 2009;9(4):219-227.

2. Bass JL, Corwin M, Gozal D, Moore C, Nishida H, Parker S, et al.
The effect of chronic intermittent hypoxemia on cognition in child-
hood: a review of the evidence. Pediatrics 2004;114(3):805-816.

3. Kacmarek RM, Stoller JK, Heur AJ. Egan’s fundamentals of respira-
tory care, 10th edition. St Louis: Mosby Elsevier; 2013:321, 322, 914.

4. Nunn JF. Conscious volunteers developed hypoxemia and pulmonary
collapse when breathing air and oxygen at reduced lung volumes.
Anesthesiology 2003;98(1):258-259.

5. Saugstad OD. Bronchopulmonary dysplasia-oxidative stress and anti-
oxidants. Semin Neonatol 2003;8(1):39-49.

6. Walsh BK, Smallwood CD. Pediatric oxygen: a review and update.
Respir Care 2017;62(6):645-661.

7. Rojas-Reyes MX, Rugeles CG, Charry-Anzola LP. Oxygen therapy for
lower respiratory tract infections in children between 3 months and 15
years of age. Cochrane Database Syst Rev 2014;2014(12):CD005975.

8. World Health Organization. Guideline: updates on paediatric emergency tri-
age, assessment and treatment. Geneva: World Health Organization; 2016.

9. Topjian AA, Raymond TT, Atkins D, Chan M, Duff JP, Joyner BL, et al.
Part 4: pediatric basic and advanced life support: 2020 American Heart
Association guidelines for cardiopulmonary resuscitation and emergency
cardiovascular care. Circulation 2020;142(16 suppl 2):S469-S523.

10. Fitch K, Bernstein SJ, Aguilar MD, Burnand B, LaCalle JR, Lazaro P,
et al. The RAND/UCLA Appropriateness Method User’s Manual.
Santa Monica, CA: RAND; 2001.

RESPIRATORY CARE @ JULY 2021 VoL 66 No 7



