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a b s t r a c t 

Objectives: Although respiratory syncytial virus (RSV) is a leading cause of acute respiratory infections 

(ARIs), it is unclear which of the case definitions that prompt swab collection predicts RSV best. We 

aimed to profile RSV-positive adults and to identify possible RSV case definitions. 

Methods: This individual-based pooled analysis was based on influenza-like illness (ILI) surveillance con- 

ducted among Italian outpatient adults. All samples were tested for influenza, RSV and other respiratory 

viruses. 

Results: RSV was detected in 5.2% of the 1240 ILI adults tested. The prevalence of fever/feverishness was 

significantly lower (83.3%) in individuals positive for RSV and those negative for both viruses (79.4%) than 

in influenza-positive subjects (96.2%). Conversely, 98.3% of RSV-positive adults reported cough. Compared 

with subjects who tested negative, the adjusted relative risk ratio of cough in RSV-positive subjects was 

much higher than in influenza-positive subjects (6.89 vs 2.79). Using ARI with cough as the RSV case 

definition increased specificity. 

Conclusion: As fever/feverishness is more common among influenza than RSV cases, ILI-based surveil- 

lance may underestimate RSV incidence in adult outpatients. While broad ARI definitions are useful for 

routine RSV surveillance, their low specificity may hamper vaccine effectiveness studies. The use of fur- 

ther ARI qualifiers like cough increases specificity. 

© 2024 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious 

Diseases. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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In adults, respiratory syncytial virus (RSV) is a common cause 

f acute respiratory infections (ARIs) and is associated with a sig- 

ificant burden [1] . Two adult RSV vaccines have recently been au- 

horized [2] . 

Enrollment of subjects in both surveillance and vaccine effec- 

iveness (VE) studies is based on a prespecified case definition that 

riggers sample collection. An accurate case definition is crucial to 

btain consistent estimates of the burden of disease and VE [3] . A 

ecent review [4] has shown that lack of consistency in case defi- 

itions is a main limitation of the available RSV-related studies. 

As in several other countries, the Italian RSV surveillance pro- 

ram is based on the existing influenza surveillance network, and 
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hus relies on the ILI case definition [5] . Unlike influenza studies, in 

hich swab collection is typically triggered by the onset of ILI [3] , 

t is currently less clear which clinical definition should be used 

or RSV surveillance and future VE studies. The main goal of the 

resent study was to describe the symptom profile of RSV-positive 

dult outpatients and compare this with those of influenza and 

est-negative controls, to identify possible case definitions that bet- 

er predict RSV infection. 

ethods 

In this analysis, adults ( ≥18 years) were enrolled in an in- 

uenza VE study conducted in a primary care setting during the 

018/19 and 2019/20 winter seasons in Genoa (Italy). The full study 

rotocol is available elsewhere [6] . Briefly, subjects with ILI were 

nrolled by sentinel general practitioners (GPs). ILI was defined 

ccording to the European criteria, i.e., the sudden onset of ≥1 

ystemic (fever [ ≥38 °C] or feverishness/subfebrility [37-38 °C], 
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Figure 1. Frequency of systemic and respiratory symptoms, by virus positivity pattern, Genoa (Italy), 2018/19 and 2019/20 winter seasons ( N = 1236). 

ns, nonsignificant ( P > .05); RSV, respiratory syncytial virus. Four subjects, positive for both influenza and respiratory syncytial viruses, were excluded. All P -values are 

adjusted by means of the Bonferroni method. 

Table 1 

Bias-reduced multinomial logistic regression to predict positivity for influenza and respiratory syncytial viruses from systemic and respiratory symptoms, Genoa (Italy), 

2018/19 and 2019/20 winter seasons ( N = 1236). 

Symptom Respiratory syncytial virus a Influenza a 

RRR (95% CI) b P -value RRR (95% CI) b P -value 

Fever 1.50 (0.75-2.99) .25 6.82 (3.45-13.48) < .001 

Headache 2.08 (1.10-3.96) .025 1.43 (1.03-1.99) .033 

Myalgia 1.56 (0.81-2.99) .18 2.15 (1.46-3.17) < .001 

Malaise 1.60 (0.53-4.78) .40 1.50 (0.86-2.62) .15 

Cough 6.89 (1.40-33.76) .017 2.79 (1.60-4.87) < .001 

Shortness of breath 1.20 (0.62-2.33) .60 1.02 (0.67-1.56) .92 

Sore throat 1.00 (0.52-1.92) .99 0.68 (0.49-0.99) .034 

CI, confidence interval; RRR, relative risk ratio. 
a Reference category is that of subjects negative for both influenza and respiratory syncytial viruses. 
b Adjusted for sex, age, season, swab delay, presence of comorbidities and other symptoms. 
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alaise, headache, myalgia) and ≥1 respiratory (any dry or wet 

ough, sore throat, shortness of breath) symptom [7] . The princi- 

al exclusion criteria were: (i) institutionalized individuals; (ii) on- 

et of ILI symptoms > 7 days before the current examination; (iii) 

ositivity for influenza before the current episode. 

GPs collected demographic and clinical data and performed a 

asopharyngeal swab. This latter was tested in real-time poly- 

erase chain reaction (RT-PCR) by means of the Allplex (Seegene 

nc.; Seoul, Korea) Respiratory Panels for RSV, influenza and other 

espiratory viruses. 

The study endpoint was RT-PCR positivity to either RSV or in- 

uenza viruses. Independent variables of interest were the previ- 

usly described ILI symptoms. Sex, age, season, swab delay, pres- 

nce of comorbidities were regarded as potential confounders. 

The chi-square test with Bonferroni’s correction was used to 

ompare the frequency of symptoms. Bias-reduced multinomial lo- 

istic regression was applied to estimate the relative risk ratios 

RRRs) of testing positive for RSV and influenza (compared with 

ubjects testing negative for both RSV and influenza) when pre- 

enting with a given symptom. The predictive performance of the 

lternative RSV case definitions was quantified by means of sen- 

itivity, specificity and area under the curve (AUC) parameters. All 

nalyses were conducted in R stat packages v. 4.1.0 (R Foundation 

or Statistical Computing; Vienna, Austria). 
2

esults 

A total of 1240 adults (mean age 51.5 ± 17.9 years, 54.8% 

omen) were enrolled and their characteristics are reported in Ta- 

le S1. A total of 269 (21.7%) and 64 (5.2%) swabs tested positive 

or influenza and RSV, respectively, and their detection curves over- 

apped (Figure S1). Four (0.3%) samples tested positive for both in- 

uenza and RSV and were excluded from the subsequent analyses. 

ull RT-PCR results are reported in Table S2. 

Compared with negative individuals, subjects positive for RSV 

nd influenza reported headache, myalgia, and cough more fre- 

uently. Additionally, subjects positive for influenza showed a 

igher frequency of fever, while sore throat was reported less fre- 

uently. Compared with adults positive for influenza, RSV-positive 

ndividuals were less likely to report fever ( Figure 1 ). 

In the fully adjusted bias-reduced multinomial logistic regres- 

ion ( Table 1 ), compared with RSV- and influenza-negative indi- 

iduals, those positive for RSV had a higher risk of headache and 

ough. Although the point estimate was imprecise and the corre- 

ponding 95% CIs overlapped with those of influenza, the RRR of 

ough in RSV-positive subjects was very high (RRR 6.89; P = .017). 

he analogous RRR in influenza-positive subjects was much lower 

RRR 2.79; P < .001). Notably, the presence of fever predicted in- 

uenza ( P < .001), but not RSV ( P = .25). 
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A sensitivity analysis in which only influenza ( n = 259) and RSV 

 n = 55) mono-detections were considered, while the reference 

roup retained only subjects negative for all respiratory viruses in- 

estigated ( n = 581), yielded similar results (Table S3). 

Setting ARI (i.e., ≥1 presence of respiratory symptom) with 

ough as an RSV case definition yielded sensitivity and specificity 

alues of 98.3% and 12.7%, respectively; the AUC was 0.56. On 

onsidering ARI patients with cough but without fever (to dis- 

inguish between RSV and influenza), sensitivity substantially de- 

reased (16.7%) and specificity increased (84.3%), while the AUC 

as 0.50. Adding the presence of headache to the case definition 

f ARI with cough slightly increased the AUC value to 0.61 (Table 

4). 

iscussion 

The results of this study showed that the frequency of fever was 

ower in RSV-positive community-dwelling adults than in those 

ositive for influenza, being similar to that seen in individuals 

esting negative for both viruses. RSV detection may be therefore 

nderestimated within ILI-based and fever-based surveillance sys- 

ems. 

Utilizing ARI with cough as a symptom (independently of the 

resence of fever and other systemic symptoms) proved to be 

imple and sufficiently sensitive. Indeed, a comprehensive review 

8] reported that 90%-97% of RSV-positive older adults had a cough. 

dding headache to this case definition slightly improved its over- 

ll predictive accuracy, but this could potentially place an addi- 

ional burden on sentinel GPs. ARI with cough and without fever 

as the most specific case definition. However, given its low sen- 

itivity, this definition appears to be too restrictive for VE stud- 

es. These results are aligned with a study on community-dwelling 

lder adults conducted in the United Kingdom, the Netherlands 

nd Belgium [9] . It found that fever and feeling feverish were less 

ommon among RSV cases than influenza cases. Analogously, 97% 

f RSV patients had a cough. The case definition proposed by these 

uthors, i.e., ARI with cough and the production of sputum/phlegm 

and irrespective of the presence of fever), identified 94% of RSV 

ases, while specificity was 30%. When this case definition specif- 

cally excluded cases with fever, in order to distinguish RSV from 

nfluenza, specificity increased to 55% and sensitivity was 61%. It 

hould be, however, stressed that the available evidence, including 

ur study, reported AUC values < 0.7, suggesting poor or no dis- 

rimination. 

The present study has two major limitations. Firstly, our retro- 

pective assessment was based on data from an influenza VE study 

nd the set of respiratory and systemic symptoms was composed 

f only those listed among the European ILI criteria. Therefore, 

ther signs and symptoms potentially attributable to RSV infection, 

uch as wheezing, rales or nasal congestion [8] , were not collected. 

econdly, a larger number of positive samples would produce more 

recise RRRs, especially regarding the association between cough 

nd RSV positivity. 

In conclusion, ILI- and fever-based case definitions may under- 

stimate the attack rate of RSV, since a significant proportion of 

dult outpatients with mild-to-moderate RSV infection have no 

ever or feverishness. While the use of ARI case definitions has 

een recommended for RSV surveillance programs [10] , its appli- 

ation to future RSV VE studies may potentially require the enroll- 

ent of larger samples. The use of cough as an ARI qualifier may 

ncrease specificity. 
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