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Background

The WHO Essential Medicine List (EML) lists the most efficacious and safe medicines to treat
ilinesses that are considered high priority, including antibiotics. However, most antibiotics were
listed decades ago and a comprehensive review of all the antibiotics listed over the past 40 years
has never been done. Given increasing concerns about overuse of antibiotics, the emergence of
antimicrobial resistance and the need to guarantee prompt access to highly beneficial treatments,
revising and updating the list is an important priority.

Applications for revisions to the Model List are accepted every 2 years and are by single agent.
However, similarly to what has been done for cancer in 2015, a syndrome-based approach was
agreed as the best option. We have revised the list based on common syndromes to date and have
now done this for bronchitis and bronchiolitis. All potentially relevant antibiotics for use across
low, middle and high-income countries, were considered. The working group and the EML
Secretariat a priori reasoned on the guiding principles to prioritize the selection of antibiotics:
safety and efficacy, resistance, feasibility, parsimony.

As in our previous work on the original 21 syndromes (1), this review of the evidence was
supplemented by a systematic search and synthesis of clinical practice guidelines. We placed a
relative high value on evidence and guideline recommendations that can be applicable to a
majority of patients and settings. The proposal will be presented for review by the WHO Expert
Committee. It is acknowledged that local antibiotic resistance patterns are critical when
selecting antibiotics and must be given strong consideration.

Rationale to consider acute bronchitis and bronchiolitis infections for the EML

Acute bronchitis in a common respiratory syndrome that frequently leads to the prescription of
antibiotics, particularly during peak periods of respiratory virus circulation such as in the fall and
winter. Although infection is thought to trigger episodes, pathogens are often not identified.
Bronchitis is characterized by a transient inflammation of the trachea and major bronchi and is
diagnosed clinically on the basis of cough and may also include sputum production, dypnea, and
wheezes. This chapter is limited to episodes of acute brochitis in persons (smokers and non-
smokers) with no pre-existing respiratory disease. It is important to distinguish this syndrome
from acute exacerbations of chronic obstructive pulmonary disease. Bronchiolitis is
inflammation of the brochioles that occurs in young children and infants for which the cause is
viral, predominantly respiratory syncytial virus (RSV). Symptoms include cough, fever,
wheezing, and difficulty breathing.



Methods
Data search and retention of Systematic Review and Meta-analysis evidence

A search for systematic reviews and meta-analyses of antibiotic therapy for bronchitis and
bronchiolitis was conducted. We searched for systematic reviews and meta-analyses of
randomized controlled trials (RCTs) from 1996 to September 9, 2020 that reported comparisons
between different antibiotics and/or antibiotic classes and/or comparisons to placebo for
bronchitis and bronchiolitis. We did not apply language restrictions and searched three databases
(MEDLINE/PubMed, EMBASE, Cochrane Database of Systematic Reviews). For relevant
clinical practice guidelines (CPGs), a search of all databases was conducted.

Screening of titles and abstracts, full-texts, as well as subsequent data abstraction, was conducted
independently and in duplicate, followed by consensus discussion where there was disagreement,
and with third party adjudication if needed. Following the electronic database searching and prior
to the initiation of the formal screening of citations, a calibration exercise to ensure that screeners
were uniform in their screening approach was conducted. For data abstraction, our focus was on
comparative effectiveness evidence and we retrieved data on all reported outcomes (primary and
secondary) in which cumulative estimates were reported. We further included any instance of a
reported outcome with only one RCT.

Ranking of Systematic Reviews and Meta-analyses

We ranked the quality of evidence for each systematic review and meta-analysis on the basis of
the study characteristics included in the review and the conduct of the review itself. Individual
study characteristics included aspects of internal validity, such as risk of bias, as well as
precision, while the publication date was a function of the review itself. We used the following
five variables to develop a score for each systematic review or meta-analysis in order to rank
them on overall quality of evidence: i) the judged quality assessment of the systematic review's
evidence taking into account author’s assessment and our assessment using GRADE. Note, our
judged quality assessment involved a global assessment that included issues around potential for
risk of bias e.g. randomization, blinding, data loss, publication bias, heterogeneity of the study
estimates, whether Risk of Bias (RoB) was assessed with a valid technique, study selection and
abstraction/RoB performed in duplicate/independently, comprehensive literature search, possible
conflict of interest) ii) sample size of studies where reported, iii) number of events where
reported and particularly for categorical/dichotomous data, iv) number of studies per outcome,
and v) publication year. The judged quality of evidence variable included abstracting the risk of
bias and level of evidence assessments reported by authors (e.g. Cochrane's Risk of Bias tool, the
Jadad 5-point scale, GRADE methods). Using the five variables, we assigned each variable (in
duplicate and independently using consensus to address disagreement) a rating of either high,
moderate, low, and very low for each variable and assigned an ordinal score (high= 1.0,
moderate =0.75, low=0.5, very low= 0.25). We averaged the score for each review. We then
ranked the studies based on these mean scores which we multiplied by 100 (i.e. percentage) for
ease of comprehension.

In deciding upon the list of antibiotics, we considered all relevant outcomes reported in the
systematic reviews on bronchitis and bronchiolitis. We gave more weight to patient important
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outcomes, mild to moderate harms, and lastly surrogate markers. The latter was the most
common type of outcome reported and patient important outcomes are rare in this area. The
potential for serious adverse events, reported either within the systematic reviews or by external
agencies such as the FDA, were given great consideration. Specific definitions for the outcomes
varied depending on the systematic review and by the definitions used in the original studies. We
provided definitions where available within the literature, as each eligible review was
documented.

Search and retention of Clinical Practice Guidelines

We reviewed well accepted international CPGs. These included clinical practice guidelines from
North America and Europe. We reasoned that clinical practice guidelines might offer
complementary information on the use of antibiotics for bronchitis and bronchiolitis, particularly
given the context of antibiotic resistance and for circumstances where RCTSs in systematic
reviews and meta-analyses were not designed to address superiority of one or more antibiotics
compared to others. We defined clinical practice guidelines as documents that provide
recommendations on the management of infectious disease syndromes and optimal AB use.
These documents must have contained an explicit methodology section which provided
sufficient detail of how they were developed, such as an explicit search strategy, evidence quality
assessment, and the method used to make recommendations.

Ranking of Clinical Practice Guidelines

For our approach, we ranked the clinical practice guidelines using the Appraisal of Guidelines
for Research and Evaluation 11 (AGREE 1) Instrument, which is designed to evaluate the
process of practice guideline development and the quality of reporting.(2) We used 11 of the 23
AGREE Il items (see Appendix Table 1) as these were the only items pertinent to our objective.
Standard AGREE Il methodology for scoring was used where the maximum possible score is
based on the number of items by the number of assessors, the minimum possible score based on
the minimum score by the number of items by the number of assessors, and the scaling of
domains to arrive at an overall percentage. We used two assessors for this step and judged a
scaled percentage of <70% to be low, 71 to 79 to be moderate, and scores > 80% to be high.

Bronchitis
Synopsis of published evidence

We identified 11 systematic reviews (3-13) of which 8 (3-10) were either exacebrations of COPD
(3-8), bronchiectasis (9), exacerbations of asthma (10) and 1 evidence brief (11). Two systematic
reviews were for acute bronchitis (12, 13) and were reviewed in detail.

The highest quality SR (score 0.725) was a 2017 Cochrane review (12) (17 RCTs, 5099
participants). Antibiotics included doxycycline, erythromycin, trimethoprim-sulfa, azithromycin,
cefuroxime, amoxicillin, and amoxicillin-clavulanic (ref). There was no difference in clinical
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improvements between antibiotic and placebo groups (11 studies, 3841 participants), RR 1.07,
95%CI 0.99 to 1.15). Participants given antibiotics were less likely to have a cough (4 RCTs with
275 participants, RR 0.64, 95%CI 0. 49 to 0.85) and night cough ( 4 studies with 538 participants,
RR 0.67, 95%CI 0.54 to 0.83), however there was no difference in productive cough at follow up.
A shorter cough duration (7 studies, 2776 participants) was observed with antibiotics, mean
difference -0.46 days, 95%CI -0.87 to -0.04 days). There was a significant increase in adverse
events in the antibiotic treated group (12 studies, 3496 participants, RR 1.20, 95%CI 1.05 to 1.36).
Another SR of 9 RCTs with a total of 774 participants and over 276 smokers randomized patients
to antibiotics (erythromycin trimethoprim-sulfa, or doxycycline) or placebo (13). A meta-analysis
was not performed. The authors reported that antibiotics showed no overall benefit in 5 of 9 of the
RCTs while adverse events occurred on average in 11% of participants in the placebo group and
16% in the antibiotic group.

Synopsis of guidelines

Although our search identified nine documents (14-22), only two (21, 22) met criteria for CPGs.
The NICE (UK) guideline (score 62.2) recommends not routinely offering an antibiotic to treat
an acute cough associated with acute bronchitis in patients who are not systemically unwell or at
high risk for complications (21). The guidelines do suggest offering an immediate antibiotic if
the patient is systemically very unwell at face to face examination. The guideline referred to the
NICE guideline on pneumonia to consider a point of are C-reactive protein test if after clinical
assessment a diagnosis of pneumonia has not been made and it it not clear whether antibiotics
should be precribed. If an antibiotic is to be prescribed, the NICE guidelines recommend
doxycycline as the first choice antibiotic with amoxicillin and clarithromycin being alternative
choices. For children and young adults, amoxicillin was recommended as the first choice. The
practise guidelines by the American College of Physicians and Centers for Disease Control and
Preventlon (score 68.5) do not recommend anibiotics for patients with acute bronchitis (22).

Antibiotics selected for EML for Acute Bronchitis:

Based on the RCT evidence and the CPGs, antibiotics are not recommended for acute bronchitis
in otherwise healthy people.

Bronchiolitis
Synopsis of published evidence

We identified four systematic reviews (14, 23-25). However, one was for for children with lower
respiratory tract infection (23) and one for children with a wet cough (24). We have summarized



two systematic reviews, one for acute bronchioltis (14) and the other for persistent cough and
wheeze following bronchiolitis (25).

The 2014 Cochrane review by Farley et al (0.625 score) focused on antibiotics for bronchiolitis
in children under two years of age (14), and was based on 7 RCTs and 824 participants.
Heterogeneity precluded meta-analysis for some outcomes. No deaths were reported among the
groups included in the 7 RCTs. There were 3 RCTs that when pooled showed no difference
betwen antibiotics (azithromycin) and placebo (mean difference in days of supplemental
oxygenation -0.20 (95%CI -0.72 to 0.33). The trials (350 participants) were small and the point
estimates were all in keeping with a reduction in symptoms of less than one day. Three studies
showed no difference between antibiotics (azithromycin) and placebo with respect to length of
hospital stay (mean difference in days -0.58, 95%CI -1.18to 0.02), similarly point estimates were
< 1 day. Two RCTs found no difference in symptom measures (antibiotics were intravenous
ampillin, oral erythromycon, and control) with point estimates indicating more symptoms in
those treated with antibiotics in one trial.

The Cochrane review by McCallum et al (score 0.6) included only 2 RCTs (249 participants)
where no significant differences between antibiotics (azithromyin in one RCT and clarithroymin
in the other) and placebo for children that had persistent symptoms at follow up, OR 0.69,
95%CI 0. 37 to 1.28, no significant difference for children re-hospitalized a 6 months (OR 0.54,
95%CI 0.05 to 6.21) and no effect for wheeze at six months (OR 0.47, 95%CI 0.06 to 3.95) (25).

Synopsis of guidelines

We identified 4 clinical practice guidelines for brochiolitis (26-29), of which one was a CPG that
has since been updated (29). The American Association of Pediatrics (score 74.7) reccomends
that antibiotics should not be used unless there is a concomitant bacterial infection or a strong
suspicion of one (26). The guidelines outline that rates of serious bacterial infection in children
with bronchiolotis are low. The Italian Inter-Society consensus CPG (score 70.8) specify as well
that antibiotics are not to be used routinely because of the risk for side effects, significant costs,
and the risk of antibiotic resistance (27). The Canadian Pediatric Society guidelines (score 68.8)
specify that bacterial infection in otherwise healthy children with bronchilitis is extremely rare,
research on antibiotics is limited, and has failed to show benefit (28). They recommend that
antibiotics should not be used except in cases in which there is clear evidence or strong suspicion
of a secondary bacterial infection.

Antibiotics selected for EML for Bronchiolitis

Based on the RCT evidence and the CPGs, antibiotics are not recommened for bronchiolitis in
otherwise healthy children unless there is clear evidence for or a strong suspicion of a secondary
bacterial infection.
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