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Global RSV Estimates: Rate of Severe or Hospitalized RSV/1000 infants/year

Nair H et al.  Global burden of RSVéLancet 2010;375:1545-55; Banerji. PIDJ 2009.

Alaskaôs YK Delta has one of the 

highest rates of  RSV 

hospitalization in the world!

Problem: High rates of Lung Disease



RSV Hospitalization Rates in the YK  Delta, Alaska

AIP- CDC unpublished
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ARI and SSTI Hospitalizations, YK 

children < 3 yrs, 1994-2014
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ARI= Acute Respiratory Infection. SSTI = Skin and Soft Tissue Infection



Impact of PCV, Invasive pneumococcal 

disease, children <5 yr, 1998-2012



Risk Factors for LRTI and RSV 

Hospitalizations, Alaska Native children

ÅMedically high-risk (premie, congenital heart disease, or 

chronic lung disease)

ÅAbsence of breastfeeding

ÅHousehold crowding

Å<2 rooms with sinks 

ÅNo piped water

ÅWoodstove in the house

ÅVomiting after feeding

ÅLow income

Bulkow LR et al. Risk Factors for Hospitalization With LRTIs in Children in Rural Alaska. Pediatrics 2012

Bulkow LR et al. Risk factors for severe  RSV  infection among Alaska native children. Pediatrics 2002

Bruden et al, 18 years of RSV Surveillance. Ped Infect Dis J, 2015, In press.



Household Crowding in the U.S.

2000 Census Data

7Structural and Occupancy Characteristics of Housing: 2000.  Census 2000 brief. US Census Bureau,

Alaska 

Native 

Villages

American Indian 

Reservations



Hospitalization rate among infants by 

percentage of rural Alaska village homes 

with water service, 1999ï2004
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Pneumonia hospitalizations,  Alaska 

Native infants, by region, 2009-2011 
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Pneumonia hospitalization rate in Alaska Native infants in rural western Alaska

is >10 times the rate in the U.S. and one of the highest rates reported worldwide. 



Pneumonia-associated hospitalizations, 

AI/AN and US infants, 1998-2011
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PCV7 PCV13

Foote E, et al. J Circumpolar Health. 2015 Nov 5;74:2925



Long-term effects of Pneumonia

ÅDecreased lung function in Adulthood

ÅAdults with childhood pneumonia had lower FEV1 than others

ÅChronic Suppurative Lung Disease/Bronchiectasis

ÅAirway damage leads to ñectasiaò and loss of elasticity of bronchi

ÅLoss of muco-ciliary function leads to difficulty clearing secretions

ÅClassic symptom is ñChronic Wet Coughò

ÅProgression of disease from protracted bronchitis to chronic 

suppurative lung disease (3 episodes at least 3 months each) and 

CT scan confirmed Bronchiectasis 
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Spectrum: Chronic Suppurative Lung Disease

Progression of disease process 

Radiological BECSLDProtracted 

bronchitis

Pediatric Pulmonol 2008;43:519-31



Airway damage 
causing 

increasing 
bronchiectasis

Endo-
bronchial 
infection

Airway 
inflammation 

Hyper-
secretion

Impaired 
muco-ciliary 
clearance

Host factors

ÅImmunity

ÅPrematurity

ÅEnvironmental effects

ÅEarly respiratory infections

ÅPrevious injury

Pathogen factors

ÅViral + bacteria infections

ÅCo-infections

The Vicious Cycle of Bronchiectasis/Chronic Suppurative Lung Disease



Worldwide Prevalence

What we know!
ÅAlaska YK Delta: 1 in 63 children

ÅCentral Australia: 1 in 68

ÅNZ Maori/Pacific: 1 in 2000

ÅU.S.: 1 in 250,000

This is just the tip of the iceberg!
CSLD/Bronchiectasis probably occurs at the 
same high rates in countries with high rates 
of pneumonia

In contrast,
Cystic Fibrosis in Australia = 1 in 
30,000 but gets lots of $$$ for 
research and treatment
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Children with bronchiectasis compared with local and national 

population: YK/Australia
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Singleton RJ et al. Indigenous children from three countries with non-cystic fibrosis 

chronic suppurative lung disease/bronchiectasis. Pediatr Pulmonol 2014 

Alaska ïYK Delta Australia ïN. Territories



Why CSLD-bronchiectasis is important

ÅHigh Prevalence; Increasingly recognized

ÅBurden of disease high, affects Quality of Life, 

lung function. 

ÅLeads to early COPD and death.

ÅEarly diagnosis and treatment can prevent 

decline in lung function (FEV1)



Kapur et al, Chest 2011

FEV1 >= 80% pred at presentation

FEV1 < 80% pred at presentation

Predictors of decline in 52 children

Åno. of severe exacerbations: FEV1 ï1.95% each hosp exacerbation

Ålater diagnosis: FEV1decrease by 1.64% points for each year, NS 



Treatment principles

Diagnose early and look for treatable etiologies

ÅReduce infection-inflammation

ÅTreat early and exacerbations óaggressivelyô

ÅAirway hygiene clearance

ÅVaccinations

ÅImprove other factors contributing

ÅAttention to nutrition

ÅDetect complications, pollutants

ÅSystematic care

ÅRegular review, multi-disciplinary care

ÅEducation, enhance self care and management 



Reduce infection-inflammation

The principles
ÅInfection leads to increased inflammation

ÅClinically: 

ÅMost kids look well

ÅGenerally only wet (productive) cough

ÅIn exacerbations: fever very rare 

ÅWhen first diagnosed it is possible to get kids cough free



Child with Wet Cough > 4 weeks 

Augmentin 
2 weeks

Recheck in 
2 weeks

Repeat if 
still wet 
cough
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Chang A et al. A cough algorithm for chronic cough. Pediatrics 2013;131:e1576-e1583

Assessment: Look for underlying diagnosis:Chest x-ray. Consider Spirometry 

if >5 years. Consider TB/pertussis testing. Address tobacco smoke, other pollutants.

Rhinosinusitis/Upper Airway symptoms - treat for rhinosinusitis

Consult with 

Pulmonologist
Wet 

Cough 

4 weeks

Wheeze/dyspnea ïtreat if asthma

Feeding/neuro-dev issues ïtreat aspiration/GERD

Recurrent bronchitis/pneumonia

FTT

Crackles not better after 2 weeks

Wet cough not better after 4 weeks antibiotics

Consult with 

Pulmonologist



Antibiotics

Antibiotics breaks infection/inflammation cycle

ÅProtracted Bronchitisò Children with wet cough > 1 month.

ÅMay need 2 weeks of Augmentin; likely biofilm related

ÅCSLD: Aim for cough free as baseline

ÅBronchiectasis

ÅIntermittent: 

ÅTreat exacerbations

ÅAugmentin - outpatient

ÅCeftriaxone - inpatient

Å1 month of antibiotics as a trial to dry cough

ÅMaintenance 

Å>2 exacerbations per year

ÅNot responsive to intermittent

ÅAzithromycin 30 mg/kg once weekly Marsh et al, 2014



Pulmonary Exacerbations: Bronchiectasis 

ÅDefinition: Increased cough or sputum volume, fatigue, 

dyspnea, hemoptysis, reduced FEV1, new chest findings, 

new chest radiograph density AND new antibiotic treatment

ÅRisk Factors: young age, severe LRIs/pneumonia in first 

year of life, recent LRI/pneumonia, recurrent Exacerbations

ÅWhy Important: Severe exacerbations associated with 

decrease in FEV1

22

Redding et al,  CHEST 2014:146;762-4



ALRIs

Recurrent  +/-

persistent 

infection & 

inflammation

Bronchiectasis

COPD 

(severe)

CSLD 

COPD

Modifiable  factors*

ÅHygiene practices

ÅHealth education

ÅSocio-economic

ÅETS/pollutants

ÅVaccinations

ÅNutrition

ÅHousing

Factors affecting clinical outcomes

Å Quality care, access, 

Å Family factors

ÅMicrobial factors

ÅModifiable factors*

ÅHost factors

Primary/Secondary preventionPredisposing 

factors

ÅLow birth weight

ÅGenetics



Australian Collaborations

with Menzies in Darwin



Follow-up of the International Bronchiectasis 

Observational Study
ÅObjective: 

Follow-up the 2005 YK Delta and Australian International Bronchiectasis 
Observational cohort study children to evaluate their current lung and factors 
affecting progression or recession of bronchiectasis.

Method: 

ÅOne-time clinical evaluation of participants by pulmonologist with chest x-ray, 
pulmonary function tests and microbiology of nasal samples.
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Investigators
Å Rosalyn Singleton MD - ANTHC, CDC

Å Greg Redding MD - U Washington (pediatric pulmonologist)

Å Joe Klejka MD, Lori Chikoyak, Leslie Hermann, Mien Chyi ïYKHC

Å Gabrielle McCallum ïDarwin, Australia

Status: 

Å Data collection in progress.  

Å Some children have resolved their lung condition. 

Å Some children have respiratory symptoms and are losing lung function.



Preventing and improving the management of chronic suppurative

lung disease in Indigenous children of Australia, USA, and Malaysia.

Year: Australian funding proposal for 2017-2021

Organization: Menzies School of Health Research

Goal: (pending funding) Prevent development and worsening of 

chronic suppurative lung disease  (CSLD) and bronchiectasis in 

Indigenous children. 

Methods: Develop model to follow children at CSLD risk. Adapt 

evidence-based CSLD guidelines for Alaska Natives. Workshops to 

train health providers to recognize and manage children with CSLD. 

Proposed workshop locations: ANMC, YKHC, ?Norton Sound

Investigators:
Å Anne ChangïMenzies School of Health Research, Darwin, Australia

Å Rosalyn Singleton, Connie Jesson ïANTHC, Clinical Research Services

Å Greg Redding ïU Washington (pediatric pulmonologist)

Status: ANTHC pre-approval obtained. Awaiting notice of funding in late 2016.



Partnering with:
ANTHC Div. Environmental Health &Engineering 

ANTHC Community Health and Environment


