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Introduction and objective: Respiratory syncytial virus is a major cause of lower respiratory tract infections, particularly in 
children under two years of age. Diagnostic methods include rapid antigen diagnostic tests, which have shown high specificity 
and variable sensitivity. The aims of this study were to verify the performance of these tests in hospitalised children, and 
to identify factors influencing the results. Materials and methods: The study enrolled children under two years old who were 
tested for respiratory syncytial virus using both rapid antigen diagnostic test and a cartridge-based nucleic acid amplification 
test. The sensitivity, specificity, and positive and negative predictive values of the tests were calculated. The influence of 
symptoms and fever duration, socioeconomic conditions, presence of siblings, and feeding method were analysed. Results: 
A total of 164 patients aged 10 days to 24 months (median 2.5 months) were included. Sensitivity reached 75% (95% 
confidence interval: 67.3–81.7%), specificity – 100% (73.5–100%), positive predictive value – 100%, and negative predictive 
value – 24% (19.3–29.4%). Lower sensitivity was associated with longer duration of signs/symptoms, with the lowest value 
obtained in the group with 6–7 days of signs/symptoms – 47.4% (24.5–71.1%), which differed from the 2–3 days group  
(p = 0.005) and the 4–5 days group (p = 0.016). No association was found between sensitivity and patient age, socioeconomic 
conditions, presence of siblings, clinical course including fever, or feeding method. None of these factors affected specificity, 
positive or negative predictive value. Conclusions: The reliability of the rapid antigen diagnostic tests in cases of positive 
results appears to be high, though negative results should be interpreted with caution. Prolonged duration of signs/symptoms 
before testing might reduce the level of sensitivity.

Keywords: children, sensitivity, specificity, respiratory syncytial virus, rapid antigen diagnostic test

Wprowadzenie i cel: Syncytialny wirus oddechowy jest główną przyczyną infekcji dolnych dróg oddechowych, szczególnie 
u dzieci poniżej 2. roku życia. Metody diagnostyczne obejmują szybkie antygenowe testy diagnostyczne, które wykazały wysoką 
swoistość i zmienną czułość. Celem pracy była weryfikacja ich skuteczności u hospitalizowanych dzieci oraz identyfikacja 
czynników wpływających na wynik. Materiał i metody: Do badania włączono dzieci w wieku poniżej 2 lat, u których wykryto 
syncytialnego wirusa oddechowego za pomocą szybkiego antygenowego testu diagnostycznego i kasetowego testu amplifikacji 
kwasu nukleinowego. Obliczono czułość, swoistość, dodatnie i ujemne wartości predykcyjne. Przeanalizowano wpływ objawów 
i czasu trwania gorączki, warunków socjoekonomicznych, obecności rodzeństwa i sposobu karmienia. Wyniki: Do badania 
włączono 164 pacjentów w wieku od 10 dni do 24 miesięcy (mediana 2,5 miesiąca). Czułość wyniosła 75% (95% przedział 
ufności: 67,3–81,7%), swoistość – 100% (73,5–100%), dodatnia wartość predykcyjna – 100%, ujemna wartość predykcyjna – 
24% (19,3–29,4%). Niższa czułość była związana z dłuższym czasem trwania objawów, z najniższą wartością w grupie z 6–7 
dniami objawów – 47,4% (24,5–71,1%), co różniło się od grupy z 2–3 dniami objawów (p = 0,005) i grupy z objawami 4–5 dni 
(p = 0,016). Nie stwierdzono związku między czułością a wiekiem pacjenta, warunkami socjoekonomicznymi, obecnością 
rodzeństwa, przebiegiem klinicznym, w tym gorączką, ani sposobem karmienia. Żaden z tych czynników nie wpływał 
na  swoistość, dodatnią lub ujemną wartość predykcyjną. Wnioski: Wiarygodność szybkich antygenowych testów 
diagnostycznych w  przypadku wyniku dodatniego wydaje się wysoka, chociaż wynik ujemny należy interpretować 
z ostrożnością. Dłuższy czas trwania objawów przed badaniem może zmniejszyć czułość testu.

Słowa kluczowe: dzieci, czułość, swoistość, syncytialny wirus oddechowy, szybkie antygenowe testy diagnostyczne
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BACKGROUND

Respiratory syncytial virus (RSV) is one of the most 
common causes of respiratory infections, often af-
fecting the lower respiratory tract and resulting in 

bronchiolitis, pneumonia or bronchitis, which are collective-
ly classified as lower respiratory tract infections (LRTI)(1,2). 
The RSV attack rate is the highest in the first two years of 
life, and approximately 60–70% of children are infected with 
RSV in their first year of life(3–5). It is estimated that RSV is 
responsible for approximately 33 million LRTI cases in chil-
dren under five years of age each year, including 3.6 million 
hospitalisations(6). RSV contributes significantly to paediat-
ric hospitalisations with an incidence of 4.37/1,000 children 
under five years of age, with the highest incidence observed 
in children under one year of age (19.19/1,000) and espe-
cially in children under six months of age (20.01/1,000)(4). 
The Polish data, based on the Polish National Health Fund 
(Narodowy Fundusz Zdrowia, NFZ) registry, show an aver-
age hospitalisation rate of 2.67/1,000 in the paediatric group 
of patients and 11.32/1,000 in infants(7). The course of disease 
can vary from mild upper respiratory tract infection to se-
vere LRTI with significant respiratory failure or even death; 
worldwide, about 2% of paediatric deaths under the age of 
five are estimated to be due to RSV infection, and the high-
est mortality is observed in infants under six months of age 
(about 3.6% of deaths in this age group)(6). Complications of 
RSV infection are common and can affect up to 60% of hos-
pitalised children, with otitis media and pneumonia being 
the most common (risks can be as high as 50% and 33%, re-
spectively)(8). At present, there is no causal treatment, and 
only a few candidate molecules for therapy are under inves-
tigation; a much broader spectrum of perspectives is seen in 
the field of prophylaxis, which includes the use of monoclo-
nal antibodies and vaccine studies(9,10).
A detailed knowledge of the viral aetiology of infection is 
crucial both from the perspective of patients and for epide-
miological reasons, as it reduces unnecessary antibiotic use 
on the one hand, and helps prevent nosocomial spread of 
infection by cohorting or isolating patients on the other; in 
addition, accurate epidemiological data are needed for so-
cioeconomic analyses(11–13). RSV testing includes, in addition 
to molecular methods and serological studies (which become 
useful after a certain time from the onset of signs/symptoms), 
rapid antigen diagnostic tests (RADT), which target RSV an-
tigens in a sample obtained from the upper respiratory tract, 
such as nasal lavage or nasopharyngeal swabs(14,15). RADT 
is characterised by lower costs (compared to molecular di-
agnostics) and a shorter time to implement infection con-
trol measures. An inverse correlation between the number of 
RADTs performed and nosocomial infections has been re-
ported(16,17). Previous studies have shown a high specificity 
of RADT (approximately 90–100%), but a suboptimal sen-
sitivity was observed in the majority of studies, reaching  
60–70%(18). However, while high specificity was repeatedly ob-
served, sensitivity varied from a low level of 8% in infants(19) 

and 27% in adults(20) up to 90%(15). Studies on factors influenc-
ing RADT performance are rather scarce, but an association 
with patient age(19,20), longer duration of symptoms before test-
ing(21,22), or low viral load(21,23) has been observed.
The goals of this study were to assess the utility of RADT in 
hospitalised children under two years of age, and to identi-
fy factors relevant to RADT performance.

MATERIALS AND METHODS

The study was approved by the local Ethics Committee at the 
Centre of Postgraduate Medical Education, Warsaw (permis-
sion number 32/PB/2019, issued on 13 March 2019). 
A retrospective analysis of RSV RADT performance in 
comparison to reverse transcription-polymerase chain re-
action (RT-PCR) as a reference method was conducted.

Study group

The electronic database of patients admitted to  the 
Department of Paediatrics, Bielanski Hospital, Warsaw, 
Poland, between 1 January 2017 and 31 January 2019 was 
analysed, and all records of patients who underwent RADT 
were retrieved. Children under two years of age were eligible 
for the study, and only patients who also underwent RT-PCR 
were included. In order to exclude individuals with nosoco-
mial infections, only patients with signs/symptoms of respi-
ratory infection (i.e. coryza, cough, dyspnoea, apnoea, foamy 
mucous in the mouth, fever) prior to hospital admission were 
included in the analysis. Exclusion criteria also comprised the 
lack of informed consent, completion of only one of the tests, 
or absence of medical history data on factors affecting RADT 
performance (e.g. duration of signs/symptoms).

Diagnostic procedures

Patients admitted to hospital with suspected RSV infection 
were tested by RADT and/or RT-PCR. Testing was per-
formed on a sample from a nasopharyngeal swab taken im-
mediately after hospital admission. The Alere BinaxNOW 
RSV Card (Alere Scarborough Inc.; Scarborough, Maine, 
USA) was used as the RADT, while the molecular test was 
a cartridge-based nucleic acid amplification test (CBNAAT) 
using the Cepheid GeneXpert (Sunnyvale, California, USA) 
which, in addition to testing for RSV, also detects influen-
za A and B viruses, providing important information for 
further patient management. All diagnostic tests were per-
formed after obtaining informed consent from every pa-
tient’s legal guardian. All test procedures were done in  
accordance with the manufacturer’s instructions.

Study endpoints

The primary endpoints included sensitivity, specificity, 
positive predictive value (PPV), and negative predictive 
value (NPV) of the tests. Secondary outcomes were the 
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assessment of factors that might influence RADT results: 
patient age, feeding method (breastfeeding, mixed feeding, 
or formula feeding only), socioeconomic conditions (as-
sessed by the number of persons per room in the house-
hold), presence or absence of siblings in the household, du-
ration of symptoms before hospitalisation, and duration  
of fever (before, during, and total).

Statistical analysis

Data are presented as numbers (n) and percentages for nom-
inal variables and as means ± standard deviations (SD) or 
medians with interquartile ranges (IQR) for continuous vari-
ables, depending on data distribution. Data distribution was 
tested using the Shapiro–Wilk test, including both visual his-
togram and skewness assessment. RADT sensitivity, speci-
ficity, PPV and NPV with 95% confidence interval (95% CI) 
were calculated. The Fisher exact test or chi-squared test was 
used for subgroup comparisons, and the Fisher exact test 
with and without Bonferroni correction was used for pair-
wise comparisons. Analyses were performed using R 4.0.5 
statistical software [R Core Team (2021). R: language and en-
vironment for statistical computing from the R Foundation 
for Statistical Computing, Vienna, Austria]. A p-value below 
0.05 was considered statistically significant.

RESULTS

In the analysed period (January 2017 – January 2019), there 
were 1,852 hospitalisations of children under two years 
of age, of whom 170 (9.2%) children were tested for RSV 
by both RADT and RT-PCR. Six patients were excluded 
because of suspected nosocomial infection, leaving a study 
group of 164 patients, of whom 104/164 (63.4%) were boys. 
The age ranged from 10 days to 24 months, with a medi-
an of 2.5 months; the majority of children were less than 
six months old (143/164; 87.2%), including 104 (63.4%) 
patients ≤3 months old, while there were only 10 patients 
(6.1%) aged one year and older (Fig. 1). There were 24 pre-
mature infants (14.6%), the majority of patients were breast-
fed at the time of admission (60.4%, 99/164), the median 
density (persons/room) reached 1.6, and the majority of 
children had one sibling (62.3%). The most common sign/
symptom was cough (98.8%), followed by coryza (77.4%), 
while apnoea was reported in 3.7% of cases; the median du-
ration of signs/symptoms was four days. The majority of 
patients had no fever (60.1%), the median respiratory rate 
was 51/min, the median pulse oximetry oxygen saturation 
was 96%, and the median heart rate was 140/min (Tab. 1).
There were 114 positive RADTs results, which accounted 
for 69.5% (114/164) of the study group, while the remain-
der (30.5%, 50/164) were negative. Compared to RT-PCR, 
true positives were observed in all 100% of positive RADT 
cases with no false positives, while 24% (12/50) were true 
negatives, and the remaining 76% (38/50) were false nega-
tives (Tab. 2).

Compared with RT-PCR, RADT showed a sensitivity of 
75.0% (95% CI: 67.3–81.7) and a specificity of 100.0% (95% 
CI: 73.5–100.0), with a PPV of 100% and a NPV of 24% 
(95% CI: 19.3–29.4).
An analysis of confounders showed a statistically significant 
lower RADT sensitivity (47.4%) in patients with signs/symp-
toms lasting 6–7 days (95% CI 24.5–71.1; p = 0.031). In a direct 
comparison of the subgroups, children with signs/symptoms 
lasting 6–7 days showed statistically significant differences 
from those with signs/symptoms lasting 2–3 days (p = 0.005) 
and 4–5 days (p = 0.016); after applying the Bonferroni correc-
tion, the p-value reached 0.047 and 0.162, respectively, and was 
significant only for the comparison of 6–7 days vs. 2–3 days. 
In children with signs/symptoms persisting for eight days or 
more, increased sensitivity was observed again, reaching 75% 
(95% CI 34.9–96.8) (Fig. 2). An additional analysis compared 
the duration of signs/symptoms up to 3 days vs. ≥4 days, but 
found no statistically significant differences.
Differences in sensitivity between the age groups were not 
statistically significant (p = 0.688). The highest sensitivi-
ty was observed in children aged 4–6 months (80.6%; 95% 
CI 63.9–91.8) and the lowest in children aged 7–12 months 
(63.6%; 95% CI 30.8–89.1). Also, an analysis comparing age 
≤3 months with age >3 months showed no statistical signifi-
cance (p > 0.999). There were no statistically significant differ-
ences regarding the feeding method, socioeconomic condi-
tions or the presence of siblings (Tab. 3). Neither the presence 
nor the duration of fever influenced RADT sensitivity.
There were no statistically significant differences in RADT 
specificity, PPV or NPV (Tab. 4).

DISCUSSION

Our study showed 100% specificity with lower (75%) 
sensitivity of RSV rapid antigen detection tests. Special 

Number of hospitalisations  
of children ≤2 years of age  

in January 2017 – January 2019
(N = 1,852)

Number of patients ≤2 years  
of age with RSV-like symptoms

(n = 170)

164 patients included
Female = 60
Male = 104

0–1 month
n = 39

4–6 month
n = 39

2–3 month
n = 65

7–12 month
n = 11

13–24 month
n = 10

Nosocomial infection  
with RSV
(n = 6)

Fig. 1.  Flowchart of the patients in the study
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attention should be paid to the high PPV combined with 
the low NPV, which in practice means a high probability of 
confirmation of RSV infection in case of a positive result. 
However, negative results should be treated with caution, as 
they do not provide sufficient certainty to exclude infection. 

Yet the factors that increase the risk of false negative results 
are difficult to identify.
The observed specificity of 100% (95% CI: 73.5–100.0) is 
in line with previously published analyses of RADT per-
formance; Jung et al.(18) analysed four different RADTs 

Characteristic Statistics Range
Sex, n (%):

Female 60 (36.6)
Male 104 (63.4)

Age [months], median (Q1;Q3) 2.54 (1.54;4.40) 0.33–24.0
Hbd [weeks], median (Q1;Q3) 39.00 (38.00;40.00) 26–41
Preterm, n (%) 24 (14.6)
Feeding method, n (%):

Breastfeeding only 99 (60.4)
Breastfeeding + formula 18 (11.0)
Formula only 40 (24.4)

Number of persons in household, median (Q1;Q3) 4.00 (4.00;4.00) 0–8
Number of rooms in household, median (Q1;Q3) 3.00 (2.00;3.00) 1–6
Number of persons in household/number of rooms, mean ± SD 1.59 ± 0.67 0–5
Number of siblings, n (%):

0 39 (24.1)
1 101 (62.3)
2 17 (10.5)
3 5 (3.1)
Median (Q1;Q3) 1.00 (1.00;1.00) 0–3

Rhinitis, n (%) 127 (77.4)
Cough, n (%) 162 (98.8)
Dyspnoea, n (%) 90 (54.9)
Apnoea, n (%) 6 (3.7)
Foamy mucous, n (%) 58 (35.4)
Duration of symptoms [days] 4.04 ± 2.10 0–10
Fever [°C], n (%)

No fever 98 (60.1)
37.7–38 32 (19.6)
38–39 26 (16.0)
39–40 7 (4.3)
Mean ± SD 37.25 ± 0.89 36.6–39.8

Duration of fever before hospitalisation [days], median (Q1;Q3) 0.00 (0.00;1.00) 0–7
Duration of fever in hospital [days], median (Q1;Q3) 0.00 (0.00;0.00) 0–3
Duration of fever (total) [days], median (Q1;Q3) 0.00 (0.00;1.00) 0–7
Respiratory rate on admission to the hospital [/min], mean ± SD 51.21 ± 9.97 24–72
Saturation on admission to the hospital [%], mean ± SD 95.84 ± 2.07 88–99
Heart rate on admission to the hospital [/min], mean ± SD 140.37 ± 16.06 100–190
pH in capillary blood, mean ± SD 7.42 ± 0.04 7.12–7.53
pCO2 in capillary blood [mm Hg], mean ± SD 36.22 ± 6.31 20.50–70.90
Saturation in capillary blood [%], mean ± SD 90.70 ± 5.15 63.60–99.60
Procalcitonin (PCT) [ng/mL], median (Q1;Q3) 0.09 (0.07;0.13) 0.02–3.10
C-reactive protein (CRP) [mg/L], median (Q1;Q3) 1.70 (0.72;6.33) 0.10–69.17
White blood cells (WBC) [1 × 103/μL], mean ± SD 11.25 ± 3.63 4.21–25.79
Neutrophil [%], mean ± SD 25.56 ± 14.58 4.60–88.30
Absolute neutrophil count (ANC) [1 × 103/μL], median (Q1;Q3) 2.40 (1.25;3.99) 0.37–15.20
Hbd – weeks of pregnancy; pCO2 – partial pressure of carbon dioxide.

Tab. 1.  Baseline characteristics of the study group
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(including the BinaxNow test used in our study) and ob-
tained a specificity of 95.8–100%, while other studies eval-
uating the performance of BinaxNow showed a specificity 
of 93% to 100%(24). Similarly, high specificities have been re-
ported for other RADTs(14,15). The PPV observed in our pa-
tient series reached 100%, which is in alignment with the 

literature(15,19); thus, a positive test result can be treated with 
high probability as a true positive and lead to further ther-
apeutic or epidemiological actions(16).
On the other hand, the need to cohort or isolate patients 
cannot be excluded based on a negative RADT result alone, 
and the interpretation of negative results may be compli-
cated. In our series of patients, sensitivity reached 75% 
(95% CI: 67.3–81.7), which is close to the paediatric pa-
tient group in the study by Larsson et al.(20), who reported 
67% and 70% sensitivity for ImmuViewRSV and BinaxNow, 
respectively. Slightly lower sensitivities were published 
by  Jung et al.(18), ranging from 62.5% (for BinaxNow) 
to  67.5% for RSV  A  and from 61.3% (for BinaxNow) 
to 67.5% for RSV B. Our study did not differentiate be-
tween the RSV groups (A vs. B), but in light of the above 
results, the virus group does not seem to be a crucial fac-
tor for test sensitivity(15,18). However, in the study by Franck  
et al.(24), a slightly higher sensitivity was observed for RSV A. 
Generally, higher results than in our study were observed 
by Mesquita et al.(15), who analysed the QuickVue® RSV 
test and reported a sensitivity of 90%; conversely, Franck 
et al.(24) included 500 children in a retrospective study and 
obtained a sensitivity below 50% for both analysed tests, 
including about 30% in the case of BinaxNow. The lowest 
sensitivity of BinaxNow was reported in the group of in-
fants in the study by Zuurbier et al.(19), with a result of only 
7.6% (95% CI: 3.3%–16.5%). These findings could be sig-
nificant, as the highest number of RSV hospitalisations is 

PCR method

Positive Negative Total

Rapid RSV 
test

Positive 114 (69.5) 0 (0.0) 114 (69.5)

Negative 38 (23.2) 12 (7.3) 50 (30.5)

Total 152 (92.7) 12 (7.3) 164 (100.0)

Data presented as n (%) of total group.

Tab. 2.  Comparison of the results of rapid RSV tests vs. PCR 
method

90
80
70
60
50
40
30
20
10

0

71.4%
83.3%

79.6%

47.4%

75%

Pe
rce

nt
ag

e

0–1 days 2–3 days 4–5 days 6–7 days ≥8 days

Fig. 2.  Sensitivity of RSV RADT regarding symptom duration

Result Sensitivity Specificity PPV NPV
TP TN FP FN (95% CI) p (95% CI) (95% CI) (95% CI) p

Total group 114 12 0 38 75.0 (67.3–81.7) 100.0 (73.5–100.0) 100.0 24.0 (19.3–29.4)
Age [months]:

0–1 29 2 0 8 78.4 (61.8–90.2) 0.6881 100.0 (15.8–100.0) 100.0 20.0 (11.9–31.6) 0.929
2–3 43 6 0 16 72.9 (59.5–83.6) 100.0 (54.1–100.0) 100.0 27.3 (19.8–36.3)
4–6 29 3 0 7 80.6 (63.9–91.8) 100.0 (29.2–100.0) 100.0 30.0 (18.1–45.5)

7–12 7 0 0 4 63.6 (30.8–89.1) --- --- ---
13–24 6 1 0 3 66.7 (29.9–92.5) 100.0 (2.50–100.0) 100.0 25.0 (11.7–45.6)

Up to 3 months 72 8 0 24 75.0 (65.1–83.3) >0.999 100.0 (63.1–100.0) 100.0 25.0 (19.1–32.0) >0.999
Above 3 months 42 4 0 14 75.0 (61.6–85.6) 100.0 (39.8–100.0) 100.0 22.2 (15.4–31.0)

Feeding method:
Breastfeeding only 75 5 0 19 79.8 (70.3–87.4) 0.123 100.0 (47.8–100.0) 100.0 20.8 (14.9–28.2) 0.8631

Breastfeeding + formula 10 4 0 4 71.4 (41.9–91.6) 0.7501 100.0 (39.8–100.0) 100.0 50.0 (30.4–69.6) 0.082
Formula only 26 2 0 12 68.4 (51.4–82.5) 0.387 100.0 (15.8–100.0) 100.0 14.3 (9.45–21.0) 0.468

Persons/rooms in household:
0–1 16 2 0 4 80.0 (56.3–94.3) 0.7101 100.0 (15.8–100.0) 100.0 33.3 (17.2–54.6) 0.167

2 42 4 0 16 72.4 (59.1–83.3) 100.0 (39.8–100.0) 100.0 20.0 (14.2–27.5)
>2 4 3 0 2 66.8 (22.3–95.7) 100.0 (29.2–100.0) 100.0 60.0 (32.6–82.3)

Siblings:
No 28 3 0 8 77.8 (60.9–89.9) 0.806 100.0 (29.2–100.0) 100.0 27.3 (16.9–40.9) 0.692
Yes 85 8 0 30 73.9 (64.9–81.7) 100.0 (63.6–100.0) 100.0 21.1 (16.4–26.6)

95% CI – confidence interval; FN – false-negative; FP – false-positive; NPV – negative predictive value; p – p-value; PPV – positive predictive value; TN – true-negative; 
TP – true-positive.
Sensitivity and NPV % values compared between groups with Fisher’s exact test1 or chi2 test.

Tab. 3.  Validity analysis of RSV RADT vs. PCR method
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observed in the youngest group of patients; moreover, these 
patients are at the highest risk of a severe course of the dis-
ease, and the focus should be placed on preventing nosoco-
mial spread of infection, which might be facilitated in the 
case of false negative antigen test results(4,5,8). Conversely, 
Franck et al.(24) observed a better sensitivity in children un-
der six years of age compared to adults, in contrast to the 
study by Larsson et al.(20), who showed a significantly supe-
rior RADT performance in a small control group of chil-
dren compared to adults (67–70% vs. 27%). However, our 

study only included children under the age of two, and a de-
tailed age analysis showed no statistically significant differ-
ences between age groups. This finding has a huge practical 
impact by facilitating the approach to RADT interpretation 
in children; on the other hand, it is not possible to point 
to an age group that would be at increased risk of false re-
sults and would additionally benefit from molecular testing 
instead of RADT.
While the positive predictive value in our group is high and 
in line with previous publications(15,25,26), more obstacles are 

Result Sensitivity Specificity PPV NPV
TP TN FP FN (95% CI) p (95% CI) (95% CI) (95% CI) p

Duration of symptoms [days]:
0–1 5 1 0 2 71.4 (29.0–96.3) 0.0311* 100.0 (2.50–100.0) 100.0 33.3 (13.4–61.7) 0.4181

2–3 50 3 0 10 83.3 (71.5–91.7) 100.0 (29.2–100.0) 100.0 23.1 (72.7–92.1)
4–5 39 5 0 10 79.6 (65.7–89.8) 100.0 (47.8–100.0) 100.0 33.3 (22.3–46.5)
6–7 9 1 0 10 47.4 (24.5–71.1) 100.0 (2.5–100.0) 100.0 9.1 (6.1–13.2)
≥8 6 2 0 2 75.0 (34.9–96.8) 100.0 (15.8–100.0) 100.0 50.0 (23.1–76.9)
0–3 55 4 0 12 82.1 (70.8–90.4) 0.177 100.0 (39.8–100.0) 100.0 25.0 (16.6–35.8) >0.999
≥4 54 8 0 22 71.1 (59.5–80.9) 100.0 (63.1–100.0) 100.0 26.7 (20.4–34.1)

Fever [°C]:
37.7–38 94 8 0 28 77.1 (68.6–84.2) 0.3351 100.0 (63.1–100.0) 100.0 22.2 (17.1–28.3) 0.469
38–39 16 2 0 8 66.7 (44.7–84.4) 100.0 (15.8–100.0) 100.0 20.0 (12.4–30.6)
39–40 3 2 0 2 60.0 (14.7–94.7) 100.0 (15.8–100.0) 100.0 50.0 (25.5–74.5)

<38 94 8 0 28 77.1 (68.6–84.2) 0.295 100.0 (63.1–100.0) 100.0 22.2 (17.1–28.3) 0.718
≥38 19 4 0 10 65.5 (45.7–82.1) 100.0 (39.8–100.0) 100.0 28.6 (19.5–39.8)

Duration of fever before 
hospitalisation [days]:

0 87 5 0 26 77.0 (68.1–84.4) 0.3151 100.0 (47.8–100.0) 100.0 16.1 (12.1–21.2) 0.144
1 12 4 0 8 60.0 (36.1–80.9) 100.0 (39.8–100.0) 100.0 33.3 (22.6–46.1)
2 7 1 0 3 70.0 (34.8–93.3) 100.0 (2.5–100.0) 100.0 25.0 (11.5–46.2)

≥3 8 2 0 1 98.7 (93.2–99.9) 100.0 (15.8–100.0) 100.0 66.7 (22.2–93.3)
0 87 5 0 26 77.0 (68.1–84.4) 0.453 100.0 (47.8–100.0) 100.0 16.1 (12.1–21.2) 0.1711

≥1 27 7 0 12 69.2 (52.4–82.9) 100.0 (59.0–100.0) 100.0 36.8 (26.7–48.3)
Duration of fever during 

hospitalisation [days]:
0 89 9 0 34 72.4 (63.6–80.0) 0.4161 100.0 (66.4–100.0) 100.0 20.9 (16.6–26.0) 0.258
1 14 2 0 2 87.5 (61.7–98.5) 100.0 (15.8–100.0) 100.0 50.0 (21.5–78.5)

2–3 9 1 0 2 81.8 (48.2–97.7) 100.0 (2.5–100.0) 100.0 33.3 (12.5–63.7)
0 89 9 0 34 72.4 (63.6–80.0) 0.2231 100.0 (66.4–100.0) 100.0 20.9 (16.6–26.0) 0.337

≥1 23 3 0 4 85.2 (66.3–95.8) 100.0 (29.2–100.0) 100.0 42.9 (23.3–64.9)
Total duration of fever [days]:

0 74 6 0 25 74.8 (65.0–82.9) 0.8991 100.0 (54.1–100.0) 100.0 19.4 (14.6–25.2) 0.659
1 14 2 0 5 73.7 (48.8–90.9) 100.0 (15.8–100.0) 100.0 28.6 (15.9–45.9)

2–3 14 3 0 6 70.0 (45.7–88.1) 100.0 (29.2–100.0) 100.0 33.3 (20.4–49.4)
≥4 10 1 0 2 83.3 (51.6–97.9) 100.0 (2.5–100.0) 100.0 33.3 (12.4–63.9)
0 74 6 0 25 74.8 (65.0–82.9) >0.999 100.0 (54.1–100.0) 100.0 19.4 (14.6–25.2) 0.4961

≥1 38 6 0 13 74.5 (60.4–85.7) 100.0 (54.1–100.0) 100.0 31.6 (22.4–42.5)
95% CI – confidence interval; FN – false-negative; FP – false-positive; NPV – negative predictive value; p – p-value; PPV – positive predictive value; TN – true-negative; 
TP – true-positive.
Sensitivity and NPV % values compared between groups with Fisher’s exact test1 or chi2 test.
*  In a direct comparison, the sensitivity in the 6–7 days group was significantly different from the 2–3 days group (p = 0.005) and from 4–5 days (p = 0.016), while after 

Bonferroni correction the values reached 0.047 and p = 0.162, respectively.

Tab. 4.  Validity analysis of RSV RADT vs. PCR method with regard to duration of symptoms, height of fever, duration of fever (prior to, during  
hospitalisation, and total)
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caused by low NPV. The present study revealed much low-
er values than previously reported for BinaxNow; Mesquita 
et al. found an NPV of 94.6%(15), while Sanbonmatsu-Gámez 
et al.(25) showed the value of 95.4% (90.9–97.8), and Moesker 
et al.(26) – 88% (84–91). Jang et al.(27) reported slightly low-
er values of 81.1%–81.5% for RSV A and 80.2%–83.3% for 
RSV B, while Jonckheere et al.(28) found an NPV of 74%–74.2%  
in children under six years of age, emphasising that a nega-
tive result does not exclude RSV infection. A similar analy-
sis to our study was presented by Papenburg et al.(22), who re-
viewed the performance of BinaxNow and found an NPV of 
72.9%, concluding that older age (i.e. 24–35 months), longer 
duration of signs/symptoms (at least five days), diagnosis of 
pneumonia, and RSV B infection are more often associated 
with false negative test results. Although our findings cannot 
be discussed with regard to age (the study only included chil-
dren under 24 months), we did not verify the final diagnosis 
(pneumonia versus bronchiolitis or bronchitis) or the RSV 
group (A vs. B) of infection, but we did find an association 
with regard to the duration of signs/symptoms.
The time between the onset of signs/symptoms and viral 
testing appears to be critical. The highest sensitivity was ob-
served in patients with signs/symptoms present for 2–3 days 
(83.3%). After this period, test sensitivity decreased to the 
lowest value in those with signs/symptoms present for 
6–7 days (47.4%). This may be related to lower viral load, 
which can lead to lower sensitivity of the method; Miernyk 
et al.(21) conducted a study evaluating the BinaxNow test and 
observed lower viral load in patients with false negative re-
sults; also, as in our study, test sensitivity decreased with in-
creasing duration of signs/symptoms. However, Mesquita  
et al.(15) found no association between test sensitivity and viral 
load, although the overall sensitivity of the test in this study 
group was very high and, therefore, less dependent on viral 
load. It must be emphasised that in our series of patients, an 
increase in sensitivity was observed in those who present-
ed with signs/symptoms for eight days or more, but the low 
number of patients in this group might have affected the re-
sults and influenced the reverse tendency. Yet another source 
of bias could be expected, namely a patient could acquire an 
RSV co-infection (e.g. nosocomial) during an ongoing infec-
tion, in which case the true duration of RSV-related signs/
symptoms would actually be shorter. However, it cannot be 
concluded or expected that a longer duration of signs/syn-
dromes would result in better RSV detection.
Other possible factors influencing test results that could 
also affect viral load include the presence or absence of sib-
lings and socioeconomic conditions. Age structure, larg-
er household size, higher population density, and type of 
contacts (including higher viral load or presence of symp-
toms in RSV-infected household members) may influence 
viral transmission(29–31). However, no statistically significant 
associations of the above factors with test sensitivity were 
found. The feeding method (breastfeeding, mixed feeding 
or formula feeding) was not associated with test sensitivity, 
although breastfeeding has been shown to be a protective 

factor against RSV infection, which would presumably re-
duce viral load and consequently RADT sensitivity(32,33). 
However, it must be underlined that only hospitalised pa-
tients were enrolled in the study, i.e. only those with a more 
severe disease course, and the role of breastfeeding may not 
have been noticed in this pre-selected group; a comparative 
analysis between children requiring and not requiring hos-
pital treatment might highlight the role of breastfeeding in 
RADT susceptibility. Fever in our patient group had no ef-
fect on test sensitivity, either in terms of its duration or the 
highest body temperature observed. Liu et al.(34) found that 
fever was less common in patients with higher viral loads, 
and lower viral loads would be expected to cause lower test 
sensitivity. Interestingly, Liu et al.(34) suggested that less fre-
quent fever in individuals with higher viral loads might be 
associated with disease progression, with signs/symptoms 
still present despite the majority of the virus being cleared, 
as they depend on the host’s immunological response.
There are some limitations to the study that need to be high-
lighted: it was a single-centre study and any generalisations 
should be made with caution, as the number of patients was 
not large enough to guarantee the generalisability of find-
ings with certainty. The study protocol included children un-
der two years of age, which is a limitation, but on the other 
hand this is the most affected age group, with the highest in-
cidence of RSV disease. The retrospective nature of the study 
is yet another limitation, as a proportion of RSV-infected pa-
tients may have been missed, though the retrospective na-
ture of the study did not lead to unnecessary diagnostic pro-
cedures, including in oligosymptomatic and asymptomatic 
patients, and addresses the most common dilemma in every-
day hospital practice. Two major virologic limitations include 
the lack of differentiation between RSV A and RSV B infec-
tions and the lack of viral load measurements. Differentiation 
of RSV groups is not only necessary from an epidemiologi-
cal perspective, but may also influence test performance, al-
though the risk appears to be quite low in light of previously 
published data(27); nevertheless, viral load may be more im-
portant, especially in terms of sensitivity variation. In the 
discussion section, studies evaluating different RADTs are 
presented. The differences between tests from multiple man-
ufacturers are to be expected, nevertheless the issue needs 
to be generalised first to facilitate understanding and to dis-
seminate knowledge on the use of RADTs and their limita-
tions. The decision on specific RADT manufacturer could be 
made locally, also considering product availability and phar-
macoeconomic issues. The rapid development of new di-
agnostic methods makes it difficult to remember the exact 
performance characteristics of the tests in relation to specif-
ic manufacturers, but at the same time guarantees further 
progress in the field of RSV diagnostics.

CONCLUSION

Rapid RSV antigen tests are a readily available diagnostic 
method, and a direct comparison with molecular studies 
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shows their suboptimal sensitivity and high specificity. 
High positive predictive values with low negative predic-
tive values confirm high reliability of positive results and 
suggest caution in interpreting negative results. Longer du-
ration of signs/symptoms was found to be associated with 
a higher risk of false-negative results, while the other fac-
tors analysed (patient age, feeding method, socioeconomic 
conditions, number of siblings, and duration of fever) were 
not linked to test performance.
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