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Learning Objectives

« Explain drivers of empiric antibiotic use in resource-
limited settings

 |ldentify adaptable stewardship strategies across global
and local settings

* Apply culturally responsive approaches to outpatient
antibiotic stewardship and patient communication,
integrating lessons learned from diverse care settings
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Vital signs: tachypnea (RR 58), and oxygen saturation of 88% I
on room air

Exam: subcostal retractions, diffuse wheezes and crackles (crepitations)

What do we do next?



Make the diagnosis

= Ear infoction
: (otiis meda) h

Upper respiratory tract
(URTI/URI)

Lower respiratory tract
(LRTI)

Bronchiolitis (LRTI)




Care of severe LRTI in infants is supportive

(Strong recommendations from AAP Clinical Practice Guideline on Bronchiolitis)

Clinicians should diagnose bronchiolitis and assess disease severity on the basis of history and physical
examination

Clinicians should not administer albuterol (or salbutamol), epinephrine or corticosteroids to infants and children
with a diagnosis of bronchiolitis

Clinicians should not administer antibacterial medications to infants and children with a diagnosis of
bronchiolitis unless there is a concomitant bacterial infection, or a strong suspicion of one.

Clinicians should administer nasogastric or intravenous fluids for infants with a diagnosis of bronchiolitis who cannot
maintain hydration orally

* Supplemental oxygen if hypoxemic

All people should disinfect hands before and after direct contact with patients, after contact with inanimate
objects in the direct vicinity of the patient, and after removing gloves

Ralston SL et al. Pediatrics 2014




Pneumonia diagnosis incorporates chest radiographs and blood and respiratory cultures

https://radiopaedia.org/cases/right-upper-lobe-pneumonia-paediatric?lang=us

https://abc30.com/labcorp-pixel-at-home-test-for-coronavirus/6119714/






LRTlIs disproportionately affect low-income countries

Leading causes of death in 2021 in low-income countries

Leading causes of death in 2021 in high-income countries

1. Ischaemic heart disease

2. COVID-19
O 2. Stroke

3. Stroke
3. Ischaemic heart disease

4. Alzheimer disease and other dementias

4. Malaria
9

5. Trachea, bronchus, lun:

ra - on  Wing cancers 5. Preterm birth complications
6. Chronic obstructive pulmonary disease 6. COVID-19
7. Colon and rectum cancers 7. Diarhoeal diseases

C
8. Lowe[_re.sp'tatoty infections 8. Tuberculosis
9. Kidney diseases 9. Birth asphyxia and birth trauma
a
10. Hypertensive heart disease 10. HIV/AIDS
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Number of deaths (in millions) Number of deaths (in millions)

Q 2000 ) Communicable, maternal, perinatal and nutritional conditions O 2000 ) Communicable, maternal, perinatal and nutritional conditions

QO 2019 @ injuries © =010 @ injuries

@ 2021 Noncommunicable diseases @ o2 Noncommunicable diseases

WHO Fact Sheet. https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death



Lower respiratory infection mortality rate per 100,000 children younger than 5 years
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652,572 deaths under 5 (95% Ul 586,475-720,612)

Troeger C et al. Lancet Inf Dis 2018



LRTI is the 2"d [eading cause of death among children under 5

A Causes of death in children younger than 5 years (5-1 million deaths)

Other (13-9%)

Prematurity (18-1%)

Injuries (5-2%)

Congen}tal Birth asphyxia
anomalies or trauma
(8-0%) (11-5%)
HIV/AIDS (1-0%)
Measles (2-2%)
Sepsis (3-4%)

Tuberculosis (2-7%)
Meningitis and
encephalitis (2-0%)
Tetanus (0-2%)
Lower respiratory
infections (14-2%)

Diarrhoea (8-7%)

Malaria (8-8%)

B Causes of death in children and adolescents aged 5-19 years
(1-4 million deaths)
Maternal causes (0-7%)

Otherinjuries
(11-0%)

Collective violence and

natural disasters (0-8%) Malaria (6-1%)

Interpersonal
violence (3-8%)

Self harm (4-1%)

Diarrhoea (5-4%)

Tuberculosis (4-7%)

Lower respiratory
infections (4-2%)

Drowning (5-0%) HIV/AIDS (1-4%)
Measles (0-5%)
Road traffic
injuries (7-9%) Other
communicable
diseases
(16:3%)
Other non-communicable
diseases (14-2%) Cancer (7-0%)

Congenital anomalies (1-2%)
Cardiovascular (2-5%)

Digestive system (3:3%)

Villavecencio, F et al. The Lancet Global Health 2023 M
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Integrated Management of §hildhood Illness

Hospital care
for children

Chart Booklet

GUIDELINES FOR THE MANAGEMENT OF
COMMON CHILDHOOD ILLNESSES

Second edition

¥, World Health
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.._ "h.,-l'




Previous classification

and treatment of childhood
pneumonia

Availability
of new
evidence

Child

dge 2-59
months
with cough
and/or
difficult
breathing

Revised classification

and treatment for childhood
pneumonia at health facility

Child age
2-59 months
with cough
and/or
difficult
breathing

- Coughandcold: | | Home care
no pneumonia 7| advice
Oral cotri-
| Fast breathing: s moxazole
7] pneumonia 7| and home
care advice
Chest
> ;rgr:rgmg' > First dose
pneumonia antibiotic
and referral
to facility
forinjectable
General danger antibiotic/
signs:' severe supportive
—> pneumonia —> therapy
or very severe
disease

Cough and cold: | Home care
no pneumonia 7| advice
Fast breathing Oral
and/or chest s amoxicillin
indrawing: “] and home
pneumonia care advice
First dose
antibiotic
(I!ener*al danger and referral
Bl EVELL «| tofacility
Pl 7| forinjectable
DINERY SCNEL antibiotic/
disease supportive
therapy

" Not able to drink, persistent vomiting, convulsions, lethargic or unconscious, stridor in a calm child or severe malnutrition.

2014 Revised WHO classification and treatment of childhood pneumonia at health facilities




THEN ASK ABOUT MAIN SYMPTOMS:

Does the child have cough or difficult breathing?

If yes, ask:

« For how long? ¢ Count the
breaths in
one minute.

e | ook for
chest
indrawing.

e ook and
listen for
stridor.

e |Lookand
listen for
wheezing.

indrawing:

If the child Is:
2 months up to 12 months

12 Months up to 5 years

Look. listen. feel”:

CHILD
MJST BE
CALM

/

If wheezing with either
fast breathing or chest

Give a trial of rapid acting
inhaled bronchodilator for up
to three times 15-20 minutes
apart. Count the breaths and
look for chest indrawing
again, and then classify.

Fast breathing Is:
50 breaths per minute or more

40 breaths per minute or more

Classify
COUGH or
DIFFICULT
BREATHING

*If pulse oximeter is available, determine oxygen saturation and refer if < 80%.
** If referral is not possible, manage the child as described in the pneumonia section of the national referral guidelines or as in WHO Pocket Book for hospital care for children.
==*0ral Amoxicillin for 3 days could be used in patients with fast breathing but no chest indrawing in low HIV seftings.
== [n seftings where inhaled bronchodilator is not available, oral salbutamol may be tried but not recommended for treatement of severe acute wheeze.

* Any general danger sign Pink: Give first dose of an appropriate antibiotic
or SEVERE m Refer URGENTLY to hospital**
e Stridor in calm child. PMEUMONIA OR
VERY SEVERE
DISEASE
e Chest indrawing or Yellow: m Give oral Amoxicillin for 5 days***
Fast breathing. PNEUMONIA If wheezing (or disappeared after rapidly
acting bronchaodilator) give an inhaled
bronchodilator for 5 days**™**
If chest indrawing in HIV exposed/infected child,
give first dose of amoxicillin and refer.
Soothe the throat and relieve the cough with a
safe remedy
If coughing for more than 14 days or recumrent
wheeze, refer for possible TB or asthma
assessment
m Advise mother when to retum immediately
Fallow-up in 3 days
» Mo signs of pneumonia or | Green: If wheezing (or disappeared after rapidly acting
very severe disease. COUGH OR COLD bronchodilator) give an inhaled bronchodilator for

g dag.rs*“*
Soothe the throat and relieve the cough with a
safe remedy

If coughing for more than 14 days or recurrent
wheezing, refer for possible TB or asthma
assessment

m Advise mother when to retum immediately

Follow-up in 5 days if not improving

WHO Integrated Management of Childhood lliness M




There are problems with presumptive treatment

» Based on limited and often outdated pathogen data

* Antimicrobial resistance may reduce efficiency of guideline
recommended therapy

* Non-bacterial pathogens contribute substantially to disease
burden

 Difficult to distinguish non-infectious mimics (e.g. asthma)

Syndromic management improves survival but lacks specificity,
driving antimicrobial overuse where diagnostic capacity is limited.



Emerging antimicrobial resistance worldwide
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There are high rates of pneumococcal resistance
against earlier guideline-recommended antimicrobials

Penicillin

Ampicillin/Amoxicillin

Cefotaxime/Ceftriaxone

Chloramphenicol

Azithromycin/Erythromycin

Trimethoprim-Sulfamethoxazole

Tetracycline

Iroh Tam PY et al. Vaccine 2017
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Global update of pneumococcal vaccination has been inadequate
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Viral pathogens are more common than bacterial
pathogens across multiple sites
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Most of the common pathogens are not sensitive to amoxicillin

A

Respiratory syncytial Human rhinovirus Human metapneumo- Parainfluenza virus 1-4 Streptococcus Haemophilus influenzae O n |y pathogens
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Can we do better?




Next-generation sequencing (NGS) improved Ebola surveillance in 2014

LETTER

doi: 10.1038/ nature 16996

Real-time, portable genome sequencing for
Ebola surveillance
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Next-generation sequencing allows study of millions of DNA molecules simultaneously
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Nanopore sequencing permits direct single molecular sequencing
via translocation through a protein pore
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Regional Genomic Sequencing Hubs

In September 2020, the WHO and the Africa CDC established 12 labs in nine countries
to facilitate genomic sequencing of SARS-CoV-2 across Africa.

Morocco

= Institut Pasteur Morocco

Uganda

« Uganda Viral
Research Institute

Senegal Kenya

* Kenya Medical

& _
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Medical

= .. Next generation sequencing approaches

pour la Recherche
Biomédicale

could improve accuracy of diagnosis with
limited microbiological infrastructure

Genomics of Infectious Diseases
« National Institute for

Communicable Diseases
« KwaZulu-Natal
Research Innovation and
Sequencing Platform,
« South African National
Bioinformatics Institute

Gabon

= Centre International de
Recherches Medicales
de Franceville

National Labs serviced by regional sequencing hubs
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Results of pilot study at
Uganda Cancer Institute

Enroliment period:
October 10, 2022 — October 24, 2023

Total number of patients for final analysis: 87

Sex: 36 female patients, 51 male patients

/ \ ’
Age: 3 months to 17 years old (average age 8 years old £ 5) | ¥

2

4

Setting: 31 inpatient, 56 outpatient

/
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Bacteria & fungi 1%

Bacteria only 24% “

Virus & bacteria 14%

No organisms
detected 40%

Virus detected in
25 patients (29%)

Virus only 15%

HSV-1
Influenza A (HIN1) RSV 1 patient (2%)
1patient (2%) 1 patient (2%) HHV-6

1 patient (2%)
Enterovirus

/1 patient (2%)

cmv
1 patient (2%)

Rhinovirus
10 patients (26%)

I

T Coxsackievirus
2 patients (5%)

—— Parvovirus B19
3 patients (8%)

Parainfluenza

EBV 3 patients (8%)

8 patients (20%)

\

COVID-19
7 patients (18%)




MICROBIOLOGY
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Understanding Immigrant Communities

Family decision-making is often collective, with treatment discussions involving multiple caregivers

Antibiotics may be perceived as “strong treatment,” especially when illness feels severe or prolonged

Clear explanation of why antibiotics are not needed is often more effective than simply stating “not indicated”
Relational, story-based communication builds trust more effectively than directive counseling

Community-informed and consistent messaging across visits strengthens acceptance of stewardship practices

Trust improves when clinicians acknowledge symptoms, validate concerns, and provide a clear care plan




Adaptable Stewardship Approaches

Delayed prescribing strategies
Provider prescribing feedback

Validate caregiver concerns even when antibiotics are not indicated

Patient education on viral vs. bacterial infections




Stewardship Gaps Are Often Provider-System Driven

e Efforts often focus on educating patients and communities

e Antibiotic use is influenced by provider communication and prescribing practices

e Time constraints can limit clear explanation and shared decision-making

e Healthcare systems are not always designed to meet the needs of immigrant patients

e When patients leave without understanding the plan, they may seek care elsewhere
where antibiotics are prescribed

e These gaps reflect system issues in communication and trust not patient
noncompliance

e Strengthening provider education is key to improving equity and stewardship
outcomes



Reflections from Practice

* Inthe motherhood circle and field interviews, we often see the
same pattern

e A mother leaves the clinic without fully understanding why
antibiotics were not given

e Later, she seeks care elsewhere not from lack of trust, but from lack
of clarity

e When education is shared early, clearly, and with respect, families

make confident decisions
e Stewardship is strongest when patients feel informed, heard, and

supported



Key takeaways

Lower respiratory tract infections remain a leading cause of global
mortality, particularly among children

Global guidelines promote early empiric antibiotic use to reduce
mortality, but this approach contributes to significant overuse

Expanding access to accurate microbiologic diagnostics is
essential to enable more targeted and judicious antimicrobial

therapy
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