Strength of evidence for a causal effect of
RSV-LRTI on subsequent wheezing illness
A critical evaluation of data from human studies
November 14, 2019

Presenter: Steven M. Brunwasser, Ph.D.
Vanderbilt University Medical Center
Rowan University
brunwasser@rowan.edu
Co-Authors: Brittney M. Snyder, PhD; Amanda J. Driscoll, PhD; Deshayne B. Fell, PhD;
David A. Savitz, PhD; Daniel R. Feikin, MD; Becky Skidmore, MLS; Niranjan Bhat, MD;
Louis J. Bont, MD; William D. Dupont, PhD; Pingsheng Wu, PhD; Tebeb Gebretsadik, PhD;
Patrick G. Holt, DsC; Heather J. Zar, MD; Justin R. Ortiz, MD; Tina V. Hartert, MD, MPH

Conflicts of interest

I have nothing to disclose.

Well-established association between RSV and wheezing illness
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Nature of the RSV-LRTI wheezing illness association

It remains unclear whether RSV-LRTI is a:
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Is it likely that preventing RSV-LRTI will also
prevent chronic pediatric wheezing illnesses?

Wheezing
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Systematic review & meta-analysis objective

To determine whether the existing human research
provides compelling evidence for a causal effect of
RSV-LRTI on subsequent wheezing illness

§ Exposure studies. Observational studies evaluating
associations between early life RSV-LRTI exposure and
subsequent wheezing illness
§ Immunoprophylaxis studies. Randomized controlled trials and
observational studies evaluating the association between RSV
immunoprophylaxis and subsequent wheezing illness
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Assessing the strength of evidence for a causal effect
We could have increased confidence in a causal effect of RSV-LRTI if …
a) we could discount the most plausible non-

b) RSV immunoprophylaxis reduces risk for

Effects should be smaller when
estimates adjust for genetic risk.

If RSV-LRTI were a cause of wheezing
illness, efficacious immunoprophylaxis
should prevent wheezing illness.

causal explanation: RSV-LRTI is a marker of
respiratory illness susceptibility

wheezing illness

Inclusion criteria and search

§ 35 exposure studies
§ 8 immunoprophylaxis studies (2 RCTs)

Analytic approach

§ Definitions for relevant outcomes (asthma, recurrent wheeze) were
inconsistent, so all outcomes combined for analysis: wheezing illness
§ Most studies provide multiple dependent estimates
– Multiple relevant outcomes, time points, and group comparisons

§ Robust variance estimation meta-regressions (Hedges et al. 2010)
– Accommodates dependent estimates
– Adjustments for small sample size
– robumeta package in R (Fisher & Tipton, 2015)

§ Detailed analytic summary with data and code are available at:
https://brunwasser.github.io/whorsv.github.io/index.html

Exposure studies: Modification by adjustment for genetic confounding
Exposure studies: Modification by adjustment for genetic confounding

Immunoprophylaxis studies
OR+ = 1·21, 95% CI: 0·73, 1·99

OR+ = 1·38, 95% CI: 0·85, 2·24

OR+ = 1·24, 95% CI: 0·04, 36·27

Summary and conclusions
§ Exposure studies
– RSV-LRTI exposure studies controlling for genetic confounding produced smaller
effect estimates.
– We cannot discount the theory that the association is driven by genetic
confounding.

§ Immunoprophylaxis studies
– We cannot feel confident that RSV immunoprophylaxis reduces risk for
subsequent wheezing illness.

§ Although we cannot rule out a causal effect of RSV-LRTI on wheezing
illness, neither of these findings increase confidence in causality.
§ Projections of potential public health benefits of RSV-LRTI prevention
should include null & negligible effects on subsequent wheezing illness.

Limitations
§ Not all potentially relevant evidence was included in the
synthesis
– Experimental evidence from animal and human tissue studies
– Some relevant studies did not meet inclusion criteria

§ Combined all wheezing illness outcomes
§ Outcomes were generally based on subjective (e.g., parentreported asthma diagnosis) rather than objective (e.g. lung
function) measures
§ All but two studies were conducted in high-income countries
(World Bank)

Future directions
§ Exposure studies
– Use designs that minimize the influence of genetics (e.g., twin studies)
– Investigate potential gene x RSV interactions
– Evaluate RSV infection separate from severity of RSV infection (LRTI)
– Take advantage of advances in causal modeling (e.g., directed acyclic
graphs)

§ Immunoprophylaxis studies
– Standardize methods and outcomes for RCTs
– Consider pooling subject-level data to improve precision
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