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Table 1 Demographic and clinical characteristics of the enrolled patients

Patients with confirmed molecular diagnosis of influenza

Overall
Total Type A Type B n=313
n=129 n=2388 n=41 100%
41.2% 28.1% 13.1%

Age, yrs (median [IQR]) 35.0 [26.0 43.0] 34.5[26.8 41.3] 37.0 [23.0 44.0] 34.0 [26.0 43.0]
<18 years 3(23) 1(LD) 2 (4.9) 18 (5.8)
18-64 years 118 (91.5) 81 (92.0) 37 (90.2) 266 (85.0)
>65 years 8 (6. ) 6 (6.8) 2 (4.9) 9 (9.3)

Sex (Female) 86 (66.7 64 (72.3) 22 (53.7) 202 (64.5)

Close contact with influenza patients 39 (30. ) 29 (33.0) 10 (24.4) 59 (18.8)

Healthcare worker 81 (62.8) 62 (70.5) 19 (46.3) 206 (65.8)

Inpatient 8 (6.2) 4 (4.5) 4 9.8 3 (10. 5)
Nosocomial onset (>4 days after admission) 3(23) 223 1(24) 8 (68

Comorbidities 18 (14.0) 12 (13.6) 6 (14.6) 57 (18. )
Immunosuppressive state 0 (0.0 0 (0.0) 0 (0.0) 4 (1.3
Asthma 12 (9.3 9 (10.2) 3(7.3) 29 (9.3)
Chronic lung disease other than asthma 0 (0.0 0 (0.0) 0 (0.0) 5 (1.6)
Neurological disease 1(0.8) 1(1.1) 0 (0.0) 7 (2.2)
Heart disease 2 (1.6) 0 (0.0) 2 (4.9 6 (1.9
Renal disease 0 (0.0 0 (0.0) 0 (0.0) 1(0.3)
Diabetes mellitus 1(0.8) 1(1.1) 0 (0.0) 8 (2.6)
Pregnancy 1(0.8) 1(1.1) 0 (0.0) 3 (1.0

Influenza immunization 85 (65.9) 63 (71.6) 22 (53.7) 227 (72.5)

Prior use of anti-influenza drug 1(0.8) 1(11) 0 (0.0) 722)

Acute respiratory illness (ARI) * 122 (94.6) 85 (96.6) 37 (90.2) 269 (85.9)

Influenza-like illness (ILT) ¥ 78 (60.5) 59 (67.0) 19 (46.3) 136 (43.5)

Paucisymptomatic illness * 7 (54) 3(34) 4(9.8) 44 (14.1)

Signs and symptoms

Fever (Temperature >37.8C ) 87 (67.4) 63 (71.6) 4 (58.5) 185 (59.1)
Elevated body temperature >37C 115 89.1) 79 (89.3) 36 (87.8) 264 (84.3)
Chills or subjective fever 99 (76.7) 68 (77.3) 1 (75.6) 210 (67.1)
Cough 105 (81.4) 74 (84.1) 1 (75.6) 179 (57.2)
Sputum production 26 (20.2) 17 (19.3) 9 (22.0) 45 (14.4)
Fatigue ¥ 94/127 (74.0) 67/87 (77.0) 27/40 (67.5) 192/299 (64.2)
Sore throat$ 80/127 (63.0) 56/87 (64.4) 24/40 (60.0) 168/299 (56.2)
Myalgia or arthralgia$ 77/127 (60.6) 53/87 (60.9) 24/40 (60.0) 159/299 (53.2)
Headache $ 78/127 (61.4) 61/87 (70.1) 17/40 (42.5) 160/299 (53.5)
Runny nose or nasal obstruction 82 (63.6) 53 (60.2) 29 (70.7) 178 (56.9)
Diarrhea 4 (3.1) 2(2.3) 2 (4.9 11 (35)
Hypoxia (Sp02<95%) 43.1) 223 2 (4.9 6 (1.9
Conjunctivitis 2 (1.6) 2 (2.3) 0 (0.0) 5 (1.6)
Pharyngeal erythema 92 (71.3) 62 (70.5) 30 (73.2) 185 (59.1)
Follicles on the posterior pharyngeal wall 32 (25.2) 23 (26.7) 9 (22.0) 53 (17.3)
Tonsillar swelling or exudate 4 3.1 3(34) 1(24) 16 (5.1)
Cervical lymphadenopathy 7 (54) 6 (6.8) 1(24) 23 (7.3)
Wheeze on chest auscultation 2 (1.6) 1(1.1) 1(24) 3 (1.0

Categorical data are presented as the number of patients (proportion, %). Continuous data are presented as the medians (in-
terquartile range, IQR).

* Acute respiratory illness: >2 of the following 7 signs or symptoms: Fever >37.8C , cough, sputum production, sore throat,
myalgia/arthralgia, headache, and runny nose/nasal blockage

T Influenza-like illness: A cough or sore throat in addition to fever >37.8T

#Pauci-symptomatic illness: < 1 sign/symptom of the above 7 signs/symptoms

$Data were not available for infants and unconscious patients.
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Table 2 Timing of examination and the sensitivities/specificities of the antigen test

A) All patients (n=313)

Antigen testing

Sensitivity p-value* Specificity p-value™

Time after the onset of symptoms to the PCR testing

<12 h 389 (17.3-64.3) 100 (91.4-100)

12-24 h 40.5 (25.6-56.7) 003 100 (92.9-100) 100

24-48 h 65.2 (49.8-78.6) 100 (93.2-100)

>48 h 69.6 (47.1-86.8) 100 (91.4-100)
Overall

54.3 (45.3-63.1) 100 (98.0-100)

B) Patients who met the diagnostic criteria for acute respiratory illness (ARI) (n =269)

Antigen testing

Sensitivity p-value™ Specificity p-value™

Time after the onset of symptoms to the PCR testing

<12 h 40.0 (16.3-67.7) 100 (85.2-100)

12-24 h 425 (27.0-59.1) 004 100 (91.4-100) 100

24-48 h 64.4 (48.8-78.1) 100 (92.5-100)

>48 h 72.7 (49.8-89.3) 100 (90.3-100)
Overall

55.7 (46.5-64.7) 100 (97.5-100)

C) Patients who met the diagnostic criteria on influenza-like illness (ILI) (n =136)

Antigen testing

Sensitivity p-value™ Specificity p-value™
Time after the onset of symptoms to the PCR testing
<12h 50.0 (15.7-84.3) 100 (54.1-100)
12-24 h 60.9 (38.5-80.3) 045 100 (81.5-100) 100
24-48 h 74.2 (55.4-88.1) 100 (80.5-100)
>48 h 75.0 (47.6-92.7) 100 (80.5-100)

Overall

67.9 (56.4-78.1) 100 (93.9-100)

Sensitivities and specificities are provided with 95% confidence intervals.
*Fisher's exact test was used to analyze the significance of the changes in the sensitivity and specificity of antigen
testing with the passage of time after the onset of symptoms.
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86.8) 72572 (Table 2-A).

(4) ARI, ILI, paucisymptomatic illness (2% L
TREICBITS, 4 27V R R AL
DEE (Table 2-B, 2-C)
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64.7, Table 2-B), ILI T 67.9% (95%CI : 564~78.1,
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BORBINSWEEZ L. —F, GRHWA, 7
VxR HEPERA SRR Vw5720, 7
Oy 7 A7 7 THRILL 72358 (AR TRARRIUE A3
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BL2EZh, BARNERDO PCRTA ¥ 7 V>
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Va— - IxXY) H, BEEHFEZSFZE L 2019 412
PRBRIIE & 72, FilmArray FEWR 2R 7S 2V 1, (%



14 Wit #hifF b
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ERERZ H T % 449 A DOEBIEHEEZ WL L L%
TIE, WREORKPEE (54%) THEKREARZ My
REThoob dNs”. REEKGES2 (IDSA) A
YINIUHFTAL KA, RIEAERICHNT B
HELT, YV FT Ly 7 XAPCROEizHEZEL T
W57,
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Influence of Illness Duration on the Sensitivity and Specificity of Influenza Antigen Testing :
A Prospective Observational Study Using Real-time PCR

Yusaku AKASHI"”, Hiromichi SUZUKI"”, Yuto TAKEUCHI", Atsuo UEDA?, Yumi HIROSE",
Hironori IMAT® & Hiroichi ISHIKAWA?
UDivision of Infectious Diseases, Department of Medicine, ? Department of Clinical Laboratory Medicine, ¥ Department
of Clinical Laboratory, YDepartment of General Medicine and Primary Care, Department of Pediatrics and ®Depart-
ment of Respiratory Medicine, Tsukuba Medical Center Hospital

Rapid antigen testing is widely employed for the diagnosis of influenza in Japan. The results, however,
should be cautiously interpreted because the false-negative rate of the test is reported to be high, in the
range of 40%-50%. Therefore, the investigation of factors that influence the diagnostic performance of the
test is crucial. We conducted a single-center, prospective observational study in two influenza-epidemic sea-
sons at the study site (December 2017 to February 2018 and December 2018 to March 2019). All patients
clinically suspected as having influenza in whom rapid antigen testing was performed according to the
clinical-care needs were included in the study. Real-time PCR was employed as the gold standard for the de-
tection of the influenza virus. A total of 322 patients were screened (2017-2018 : 159 ; 2018-2019 : 163), and
313 patients were finally included in this study. The results revealed that of the 313 patients, 129 (41.2%)
tested positive for real-time PCR (typeA : 88, 28.1% ; typeB : 41, 13.1%). The overall sensitivity and specific-
ity of the antigen test were 54.3% (95% confidence interval [CI] : 45.3-63.1) and 100% (95% CI : 98.0-100), re-
spectively. The sensitivity improved with the interval from the onset of the influenza-like symptoms,
namely, elevated body temperature =>37C, chills or subjective fever, cough, sputum production, fatigue,
sore throat, myalgia/arthralgia, headache, runny nose, or nasal blockage (interval to testing : <12 h, 389%
[95% CI : 17.3-64.3] ; 12-24 h, 405% [95% CI : 25.6-56.7] ; 24-48 h, 65.2% [95% CI : 49.8-78.6] ; >48 h, 69.6%
[95% CI : 47.1-86.8], p=0.03). We conclude that the sensitivity of the antigen testing possibly improves with
the passage of time over the course of the illness.
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