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Background
• Multiple respiratory viruses co-circulate each season; infection with one may 

transiently alter susceptibility to another (virus–virus interaction), e.g., through an 
innate interferon response (viral interference).

• Human evidence comes mostly from clinically indicated testing: it misses mild and 
asymptomatic infections, lacks an unexposed comparator, and usually studies one 
virus pair in one direction.

Objective: estimate the risk of symptomatic infection (illness) with each of 9 viruses 
after recent illness with another, in a prospective cohort of adults and children with 
weekly testing. Secondary: include asymptomatic infections and age-stratified results.

Methods
CASCADIA: community-based prospective household cohort, ages 6 mo–49 y, 
Washington and Oregon, June 2022 – March 2024.

Viruses studied

SC2 FLU RSV HRV EV

ADV PIV HMPV HCOV

Exposure: indicator of prior symptomatic infection (illness) with each virus 
within the past ___ days

1–7 8–14 15–30 31–60 61–90 91–180

Short term (≤ 14 days)  ·  Longer term (15–180 days)  ·  Referent: no illness in prior 180 days

Cox models, one per outcome virus; calendar time scale (absorbs seasonality); 
left-truncated for delayed entry via enrollment; all 8 other viruses × 6 windows 
entered simultaneously.

Adjusted for age, sex, geographic region, household size, number of children in 
household, daycare/school/work. Household-clustered robust SEs; 
Benjamini–Hochberg False Discovery Rate controlled at 5% within each model.

Secondary analyses: infections instead of illnesses for SC2/FLU/RSV; exploratory age 
interactions; 21-/28-day episode definitions; full 180-day history.

Cohort & surveillance

3,560
participants (428 aged 6 mo–4 y)

4,299
person-years of follow-up

85%
median weekly swab adherence

10,838
illness episodes; 83% of participants had ≥ 1

Figure 1. Swab adherence and seasonality of symptomatic detections, June 2022 – March 2024.

Table 1. Breakdown of secondary illnesses and infections, conditional on a primary illness or infection.

Including asymptomatic infections

Key findings

0.07–0.43
aHR

Recent HRV illness → lower short-term (≤ 
14 d) risk of HCOV, PIV, and RSV illness, 
consistent across age groups. Overall, 
short-term aHRs were predominantly < 1.

3.20–3.33
aHR

SC2 illness in the prior 1–7 days → higher 
risk of ADV and PIV illness: the main 
exception to the short-term pattern.

5.50–15.9
aHR

Children 6 mo–4 y: recent influenza 
illness/infection → higher risk of SC2 
illness/infection.
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• The risk of a viral illness tends to be lower for those with vs without a recent 
different viral illness, most strongly after rhinovirus.
○ Exception: higher risk after SARS-CoV-2 illness or infection, but 

participants also reported new and worsening symptoms at higher rates.
• Differential risk patterns may exist for children; biologically plausible because 

of their less mature immune system.
• Including asymptomatic infections attenuated associations, suggesting there 

may be an inflammatory response threshold for protection, and/or symptoms 
of a secondary infection are masked by the first.

• Limitations: (1) Post-illness behavior (staying home, masking) and residual 
confounding, (2) Detection times are not infection times, (3) Asymptomatic 
data for 3 of 9 viruses only, (4) Complete separation: many short-window aHRs 
not estimable, (5) First event per outcome only, (6) Mostly higher-income 
Pacific Northwest households; no adults ≥ 50.

Figure 2. Number of illnesses per year of follow-up by age group. 83% of participants had ≥ 1 illness; young 
children ~3× the adult rate.

6 mo-1 y  2-4 yr 5-11 yr 12-17 yr 18-49 yr

Median illness episodes per person-year, by age at enrollment

Figure 3. Young children often tested positive for many viruses in overlapping intervals.

A descriptive analysis of secondary pathogens

Recent illness, subsequent risk: adjusted hazard ratios

Discussion

one participant, calendar weeks →

new symptoms → extra swab SARS-CoV-2 positive → swab every 3 days for 21 days

● Weekly swab

Taken regardless of symptoms. RT-qPCR for 
SC2, FLU, RSV; run on the full panel if 
positive or if symptoms began within 72 h

▼ Symptom-triggered swab

Whenever new or worsening symptoms 
start more than 72 h after the last swab. 
Always run on the full 9-virus panel

SC2 shedding substudy

Extra swabs after a SARS-CoV-2 positive. 
Asymptomatic RSV and FLU found only by 
this extra swabbing are excluded

Illness = symptomatic detection (all 9 viruses); infection = symptomatic or 
asymptomatic detection (SARS-CoV-2, RSV, influenza only). An episode ends after 
14 detection-free days.
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Toy data: three 
participants, one outcome 
virus, one exposure virus

Testing design:


