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Is Proton Pump Inhibitor (PPI) Use Associated 
with Asthma Development in Children?

• PPI usage is common and increasing among children.1

• PPIs inhibit gastric acid secretion which alters the lung and gut microbiome 2 and has been 
associated with increased risk of asthma flares. 3

• Alternately, suppressed acid-mediated breakdown of antigens in the stomach can 
increase sensitization of the immune system to allergens.4

• Only 1 comparative study has investigated the risk of asthma development following 
exposure to PPI or H2RA during the 1st six months of life among ~80,000 infants and found a 
hazard ratio (HR) of 1.41 (95% CI, 1.31-1.52) of asthma development in infants. 5
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Methods

- Propensity score-matched cohort study

- Propensity score determined by 
demographic, socioeconomic 
characteristics, > 2 years of comorbidities 
(including atopy), health care usage & co-
medications used 1 year prior.   
Goal of <10% standardized difference 
between matched cohort in 2-year age 
bands.

- Primary outcome = incident asthma 
determined by diagnosis or two 
independent prescriptions for asthma 
medications filled within 90 days



Results

- PPI use was associated 
with a 57% increased 
risk of asthma.

- Regardless of time 
from PPI initiation to 
diagnosis, PPI was 
significantly associated 
with asthma diagnosis.

- All types of PPI were 
associated with 
increased risk.



Results

- Cumulative duration of PPI use (< 1 month, 1 to 12 months, > 12 months) and risk of asthma 
were significantly associated, regardless of the cumulative duration of PPI use.



Results
- The risk of asthma was highest 

for ages < 6 months and 6 
months to < 2 years, those 
without atopy, and those 
without systemic corticosteroid 
use.

- No difference seen for history 
of lower respiratory tract 
infection, GERD, analgesic use, 
nor systemic antibiotic use.



Discussion
• Strengths:

• 1st comprehensive investigation of the association between PPI use and risk of asthma in a 
large and unselected nationwide population of children and adolescents using advanced 
analytical methods. 

• Additional analysis with high-dimensional propensity score matching correlated well with the 
initial HR (HR, 1.48; 95% CI, 1.41- 1.55). 

• Extensive sensitivity analysis to avoid confounding

• Only comparative study showed, among a retrospective cohort of 
~80,000 children in the US followed over ~4.5 years, an adjusted HR 
for risk of asthma in infants who received PPIs in the first 6 months of 
life was 1.41 (95% CI, 1.31-1.52), but did not distinguish risk based on 
duration of therapy and only adjusted in analysis for prematurity, 
delivery methods and sex.5
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Discussion

• Limitations: 
• Unable to capture mild intermittent asthma diagnosis from primary care 

settings

• Unable to know if subject filled or took their PPI prescriptions

• Cannot accommodate for patients treated with PPI for symptoms of asthma

• Does not capture hospitalization or over the counter PPI use

• Unable to capture microbiota data, prenatal exposures, nor genetic & 
environmental factors (ie pollution)



Thank you to ISAAI for the opportunity to present.
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