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DoesNormal SalineHaveClinical Effectsin I nfantswith Bronchiolitis?

Source Citation: House SA, Gadomski AM, Ralston SL. Evaluating the placebo status of nebulized normal salinein
patientswith acuteviral bronchialitis: A systematic review and meta-analysis. JAMA Pediatr. 2020 Jan 6. doi: 10.1001/
jamapediatrics.2019.5195.

SUMMARY

The objective of this systematic review and meta-analysis was to measure the short-term association of nebulized
normal saline with physiologic measures of respiratory status in children having bronchiolitis by comparing
nebulized normal saline with the use of other placebos. Randomized clinical trials comparing children 2 years or
younger with bronchiolitis who were treated with nebulized normal saline were included. Studies enrolling a
treatment group receiving an alternative placebo were included for comparison of normal saline with other
placebos. Pooled estimates of the association with respiratory scores, respiratory rates, and oxygen saturation
within 60 minutes of treatment were generated for nebulized NS vs another placebo and for change before and after
receiving nebulized normal saline. A total of 29 studies including 1583 patients were included. Standardized mean
differences in respiratory scores for nebulized normal saline vs other placebo (3 studies) favored nebulized NS by —
0.9 points (95% CI, —1.2 to —0.6 points) at 60 minutes after treatment (P<0.001). The standardized mean difference
in respiratory score (25 studies) after nebulized NS was —0.7 (95% Cl, —0.7 to —0.6; 12 = 62%). The weighted mean
difference in respiratory scores using a consistent scale (13 studies) after nebulized NS was —1.6 points (95% ClI, —
1.9 to —1.3 points; 12 = 72%). The weighted mean difference in respiratory rate (17 studies) after nebulized NS was —
5.5 breaths per minute (95%CI, —6.3 to —4.6 breaths per minute; 12 = 24%). The weighted mean difference in oxygen
saturation (23 studies) after nebulized NS was —0.4% (95% Cl, —0.6%to —0.2%; 12 = 79%). The authors concluded
that nebulized normal saline may be an active treatment for acute viral bronchiolitis and recommended that further
evaluation should occur to establish whether it is a true placebo.

COMMENTARIES systematic review and meta-analysis, re-exploring the
Evidence-based Medicine Viewpoint evidence base to de‘Fermineif normal _saline has clinical

effectsand whether it can betruly considered aplacebo.
Relevance: Bronchiolitis is one of the most common
pediatric respiratory conditions, yet clinical experienceand
avast body of research evidence suggests that ‘ nothing
really works' as a treatment. In fact, the evidence for

therapeutic options has been explored several timesover

Critical appraisal: Table | summarizes a critical
appraisal of the systematic review using one of the
checklists designed for this purpose [3]. Severd
additional points merit considerations.

the past decadein thisjournal itself, without satisfactory
resolution. The United Kingdom National Institute for
Healthand Clinica Excellence(NICE) guiddinespublished
in 2015, recommend against using hypertonic saline,
nebulized adrenaline, salbutamol, montelukast, ipratro-
pium bromide, antibiotics, systemic or inhaled cortico-
steroids, and combinations of systemic corticosteroids
and nebulized adrenaline [1]. These conclusions were
based on current evidencefailing to demonstrate alack of
superiority of thesetreatments compared to placebo. Itis
instructive that aimost all experiments on nebulized
pharmacol ogic agents used 0.9% (normal) saline as the
vehicle for delivering the medication. Not surprisingly,
normal saline was chosen as the placebo in most
comparativetrials. Recently, Housg, et al. [ 2] undertook a
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Although this study [2] is not a systematic review
comparing twointerventionsin the strict sense of theterm,
for practical purposesit devolvesto acomparison of using
nebulized normal salineversusnot usingit. Therefore, the
authors chose to include studies having two types of
comparisons. One comparison wasnebulized salineversus
some other placebo (compared against each other). The
other comparison was before-ver sus-after effectsof normal
salineintrialswherein it was used (as placebo) in one of
the arms. It can be argued that the authors should have
additionally searched for single-arm studies of nebulized
normal saline alone, analyzing the before-versus-after
effects. Such studies would likely have been conducted
years before active pharmacologic interventions were
examined.
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Tablel Critical Appraisal of the Systematic Review

Validity
1. Isthereaclearly focused clinica question?

2. What arethecriteriafor selection of studies?
3. Istheliterature search method specified?

4, Havetheidentified studiesbeen evaluated for
methodological quality?

5. Isit appropriate to combine the resultsfrom
different studies?

Results

1. Weretheresults consistent from one study
to another?

2. What weretheoverall resultsof thereview?

3. How preciseweretheresults?

Applicability
1. Isthelocal population similar to those
includedintheoriginal studies?

2. Istheinterventionfeasiblein my setting?

3. Haveall theclinically relevant results
been takeninto consideration?

4. Do the benefits outweigh the potential harm?

Although the authorsdid not explicitly frameaclinical questionfor the systematic
review, the PICOT components can be summarized as:

P:  Infantswithaclinical diagnosisof acuteviral bronchiolitis.

I: Nebulized normal saline

C:  Nonorma salineor any placebo other than normal saline

O: Respiratory distress score, respiratory rate, oxygen saturation
T:  Within 60 minutes.

Theauthorsincluded clinical trialsthat matched the above PICOT criteria.

Two largedatabasesvizMEDLINE and Scopus, were searched (frominceptionto
March 2019) for relevant literature. The search terms for each database were
reported. Additionally, reference lists of relevant publications were hand-
searched. Therewasno language restriction. However, the authorsdid not search
Conference abstracts/proceedings and publicly available student theses.
Likewise, registriesof clinical trial swerenot examined.

The authors used therevised Cochrane Risk of Biastool for methodological
assessment, and reported the results.

Theresultsfrom theincluded studies can be combined.

Therewassignificant heterogeneity for some outcomes. The authorsexplored
these through pre-specified subgroup analyses, aswell as comparison of results
with thefixed versusrandom effectsmodel sof meta-analysis.

Nebulized normal saline ver susother placebo

* Respiratory score SMD: -0.9 (95% Cl -1.2, -0.6); 3trials.
* Respiratory rate: No statistically significant difference*

« Oxygen saturation: No statistically significant difference*
Nebulized normal salineversusno saline (before/after model)

* Respiratory score SMD: -0.6 (95% CI -0.7, -0.5); 25 studies.
¢ Respiratory rate MD: -5.1 (95% CI -6.4, -3.9), 17 studies.
¢ Oxygen saturation: MD -0.3(95% Cl -0.7, 0.1), 23 studies.

Results of subgroup analysesof inpatient ver sus outpatient treatment wereinline
with the overall results. Likewise, results of 13 studies that used the same
respiratory scoring system were comparable to the overall results. Step-wise
sensitivity analysesdeleting outlier results, and those with high risk of bias, also
yielded comparableresuilts.

The pooled confidence intervals for the three outcomes are very narrow,
suggesting high degree of precision.

Yes.

Thissystematic review was not designed to test the clinical efficacy of nebulized
normal salineper se, but to explorewhether it can betruly considered aplacebo.
Theintervention should not betried in any setting for the reasons highlighted in
thetext.

Only alimited number of outcome measureswere consideredinthis
analysis. Further, no outcomeswere examined beyond 60 minutes.

Seeadditional commentsinthetext.

*The authors did not show data for these outcomes, but mentioned the conclusion; MD=Mean difference; SMD=Sandardized mean difference.
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Although before-ver sus-after comparison of outcomes
within the placebo arm of trialsisasmart way to examine
potential effectsof normal saline, thiscould be confounded
by the effects of supportive management particularly
oxygen and/or fluids. Inthisregard, it isnotablethat 11 of
14 tridls among out-patients used oxygen to drive
nebulization. Only two[4,5] used roomair; and one[6] did
not clearly report the use of oxygen (or otherwise). Only
onetrial among in-patients[7] did not mention the use of
oxygen. Further, before-versus-after analysis of normal
saline effects cannot tease out the effect of time on the
recovery process in bronchiolitis. Although this is
theoretically trueof all studiesusing multipledosesof (any)
intervention, itisespecially relevant in bronchialitis.

The authors [2] separately analyzed studies wherein
normal saline could be compared against another placebo.
Thisisthe only type of study design wherein a potential
effect of norma saline can be determined without
confounding by factors mentioned above. There were
three such studies. Two of these[4,5] by the samegroup of
investigators had an arm wherein infants received oral
rehydration solution (ORS) whilethe third study [8] had
anarmwhereininfantsreceived “mistinatent”. However,
the details of mist administration were not specified.
Combining thetrialswith ORS, theauthors|[ 2] reported the
weighted mean differencefor respiratory distressscoreas
-1.6(95%Cl -0.8, -0.03), suggesting an overal | benefit with
saline. However, this seems implausible as the pooled
effect liesoutsidethe confidenceinterval. Further, even if
there was a statistically significant reduction in the
severity score by 1.6, its clinical significance is
guestionable given that the scoring system had a range
from 0 to 27 [4]. Thisview is supported by the fact that
normal salinedid not have any impact on respiratory rateor
oxygen saturation. In fact, the authors of one of thetrials
[4] themselves commented that there was comparable
improvement inthethreetrial arms (nebulized salbutamal,
nebulized normal saline, ORS) suggesting that the effect
wasrelated to change in theinfants' state and/or disease
processwithtime.

Theauthors[2] chosetoinclude only three short-tern
outcomes in the systematic review. Some of the other
relevant outcomes are heart rate, need for escalation of
therapy/additional doses, failure to improve within 60
minutes, change in sensorium, requirement of intensive
care, and ventilation support. Even mortality within the
first few hours could be included as an outcome. Among
these, heart rate would have been especialy useful
because decline in heart rate within the first 60 minutes
would likely reflect the benefits of oxygen and/or
supportive care, rather than saline. Unfortunately, this
was not explored.
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Theforest plot for oxygen saturation inthe systematic
review [2] shows amarginal but statistically significant
decline with nebulized normal saline, but this was
erroneously interpreted as “improvement with normal
sdine”

Last, but not theleast, 14 of the 25 studiesin the meta-
analysis [2] showed a statistically significant improve-
ment inrespiratory scorewith normal saline. In 10 of these
[4-6, 9-15], the effect of nebulized normal saline was
comparableto the activeintervention. These encompassed
awidevariety of nebulized medicationsviz, salbutamol (in
7 trials), epinephrine (in 4 trials), hypertonic saline (in 2
trials), ipratropium (in 1 trial), terbutaline (in 1 trial),
furosemide(in 1trial), salbutamol +ipratropium (in 1 tridl),
and salbutamol + hypertonic saline (in 1 trial). If normal
saline is interpreted as having statistically significant
effects (as reported in the systematic review), then the
inescapable conclusionisthat all theseinterventionsalso
have significant effects. Further, in trials showing
superiority of various interventions over normal saline
(salbutamol in 7 trials, epinephrinein 2 trials, hypertonic
saline in 1 trial, ipratropium in 1 trial, epinephrine +
dexamethasonein 1 trial) the effects can be attributed to
the synergistic combination of the active pharmacol ogic
agent with normal saline (since normal saline was the
vehiclefor nebulizationin all thetrials). Further, such an
interpretation would necessitate extrapolating this
conclusion to other conditionswhere nebulized trestments
work, most notably bronchial asthma! The time, effort,
money and risk to patientsif thisline of thought ispursued
through new trials to prove (or disprove) this is
unimaginable.

Conclusion: This systematic review [2] raised the
possibility that nebulized normal saline may have some
clinical effectsininfantswith bronchiolitis, hence may not
truly be a placebo. However, the limited evidence
comparing saline against atrue placebo, methodol ogical
issues, and interpretation of data, make it difficult to
concur with this view. In any case, it seems unwise to
exploretheissuefurther through new clinical trials.
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Pediatric Pulmonologist’s Viewpoint

Bronchiolitisisacommon cause of hospitalization among
children less than two years of age. It is alower airway
disease affecting infants and children and caused by vira
infections. Most common virus associated with
bronchiolitisisRSV, attributed in >80% of children. The
pathophysiologic lesion in bronchiolitis is epithelial
necrosis and dense plug formation in the bronchiolar
lumen leading to air trapping and mechanical interference
withventilation.

Bronchiolitisisaself-limited illnessand often resolves
without complicationsin healthy infants. For childrenwith
non-severe bronchiolitis, no pharmacol ogic interventions
arerecommended asthereisno evidence of benefit. It may
increase the cost of care and may have adverse effects.
Children with severe bronchialitis, require admission and
supportive care. Supportive careincludes maintenance of
adequate hydration, provision of oxygen and respiratory
support as required and disease progression monitoring.
Guidelines recommend discouragement of routine use of
inhaled bronchodilators (albuterol or epinephrine),
nebulized hypertonic saline and systemic/inhaled
glucocorticoids. However, a one-time trial of inhaled
bronchodilators may be done for children with severe
bronchiolitis.

In the index paper (systematic review and meta-
analysis), placebo status of nebulized normal saline (NS)
was evaluated in acute bronchiolitis. The main outcome
measure was the association of nebulized NS with
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management of bronchiolitis in Egypt. J Pediatr. 1994;
124:131-8.
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Vermeire PA. Aerosolized furosemidein wheezy infants: a
negativereport. Pediatr Pulmonol. 1995; 20:16-20.

. Kristjansson S, Ladrup Carlsen KC, Wennergren G,
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respiratory score, respiratory rate and oxygen saturation
within 60 minutes of treatment and for changesbeforeand
after receiving nebulized NS. The analysishasbeen done
meticulously as is evident on its critical appraisal;
however, the one mgjor limitation is outcome analyzed
within sixty minutes of therapy. This short-term
improvement may be attributed to the variable, dynamic
course of bronchiolitis as well as to the other treatment
provided concurrently including oxygen, fluid, and
antipyretics.

Until and unless there are evidence of association of
nebulized normal saline with parameters e.g., days of
hospitalization, days of oxygen therapy, respiratory
score, respiratory rate and oxygen saturation at the end of
48 hours or over a longer period, in comparison to
standard treatment and other placebos, the results of the
study cannot be generalized.
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