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ABSTRACT

OBJECTIVE

We assessed the performance of influenza-like iliness (ILI) case definitions by the Centers for Disease
Control and Prevention (CDC), European Centers for Disease Control and Prevention (ECDC), and World
Health Organization (WHO) in the tropics where the seasonal patterns of respiratory viruses in acute
upper respiratory tract infections (AURTIs) are ill defined.

METHODS

Clinical data and samples for respiratory multiplex PCR test were collected from 717 consecutive

patients attending for uncomplicated AURTI at a busy emergency department in Singapore, 2016-2018.

RESULTS

Influenza (20.6%), rhinoviruses (14.4%), and coronaviruses (3.6%) were the most common viral
pathogens. Biannual peaks with year-round activity was identified for Influenza. Although higher
rhinoviruses activity was observed in inter-influenza seasonal periods, rhinoviruses and coronaviruses
circulated year-round without distinct seasonal patterns. During high influenza activity months, the
CDC’s and WHO's ILI case definitions had moderate-to-high positive likelihood ratios (LR+s) of 3.8-6.8
and 4.5-10.7 respectively for ruling in influenza. During other months, they had moderately high LR+s of
3.3-3.8 and 3.9-4.6 for clinically diagnosing influenza infection. The ILI case definitions had high

specificities (77.2-85.4%) for rhinoviruses and coronaviruses.

CONCLUSION

The CDC and WHO ILI case definitions can be applied to clinically diagnose influenza in the tropics,

regardless of the time of the year.
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INTRODUCTION

Acute upper respiratory tract infections (AURTIs) are common presenting medical conditions to primary
care clinics and hospital emergency departments (EDs) (1). The majority of pathogens responsible for
AURTIs are viruses (2). Respiratory viral pathogens usually follow recognizable seasonal patterns in
temperate countries. However, respiratory viruses circulate all year round in the tropics and the
identification of seasonal patterns is challenging (3, 4). Notably, influenza-associated mortality in the
tropics was comparable to subtropical and temperate climates (5). Identification of the seasonal
patterns of major respiratory viruses for a region is essential for the strategic planning of prevention and
control efforts, including the timing of vaccination programs. Furthermore, understanding of the
patterns would enable the early recognition of emerging epidemics with increases in viral circulation

during non-seasonal periods.

AURTIs present with wide ranging symptoms, from mild nasal congestion to acute febrile respiratory
illness. Differentiation of bacterial AURTIs requiring antibiotics from viral AURTIs remains a challenge for
doctors. Although laboratory tests are helpful in the identification of causal organisms, point-of-care
tests are inadequately sensitive and definitive tests often not timely enough for clinical decision making
(6). Clinical criteria such as the influenza-like illness (ILI) criteria can be easily applied in different clinical
settings for the identification of viral AURTI, with the benefit of reducing inappropriate antibiotics. ILI
definitions by the Centers for Disease Control and Prevention (CDC), European Centers for Disease
Control and Prevention (ECDC), and the World Health Organization (WHO) have been extensively

applied for the identification of influenza infection in temperate regions (7), but to a much lesser extent



in the tropics (8). Furthermore, the application of ILI for the diagnosis of non-influenza viral AURTIs has

not been well studied.

The circulatory patterns of non-influenza respiratory viruses in the tropics is also not well understood.
Hence, in this study, we aim to assess for the seasonal variation of common respiratory viruses causing
uncomplicated AURTI in tropical Singapore, and determine the performance of ILI definitions in the

detection of the three most common respiratory viruses.

METHODS

We conducted a cross-sectional study on 717 consecutive consenting adults who visited the ED at Tan
Tock Seng Hospital, for uncomplicated AURTI, from June 2016 to November 2018. The 1600-bed adult
acute care hospital’s ED attends to an average of 450 patients each day. Uncomplicated AURTI was
identified by an ICD 10AM (International Classification of Diseases 10" edition) diagnosis code of JOO to
JO6 selected by the attending ED physician. An interviewer-administered questionnaire was used to
obtain information on the presenting clinical symptoms and histories of vaccination, travel, and
smoking. Data on socio-demographics, pre-existing medical conditions, clinical signs and vital
parameters during the ED visit were extracted from the electronic health records. Charlson’s Comorbid
Index (CCI) was computed according to the weights assigned for 19 comorbid conditions by Charlson et

al (9).

C reactive protein (CRP) levels were examined using a finger-prick point-of-care test (QuikRead go®).
Participants were screened for major respiratory viruses using a multiplex PCR respiratory virus
pathogen panel (Seeplex® RV15 ACE Detection) via nasal and throat swabs. The panel included influenza
A & B, adenovirus, coronaviruses 229E/NL63 & OC43, parainfluenza viruses 1-4, rhinoviruses A, B & C,

respiratory syncytial viruses A & B, bocaviruses 1-4, metapneumovirus and enterovirus.



The World Health Organization (WHO)’s case definition for ILI is an acute respiratory illness with a
measured temperature of >38°C and cough within the past 10 days (10). The Centers for Disease Control
and Prevention (CDC)’s case definition for ILI included fever (temperature of >37.8 °C) and cough and/or
sore throat (11). The European Center for Disease Control and Prevention (ECDC)’s case definition for ILI
is the sudden onset of symptoms and at least one of the following four systemic symptoms: fever or
feverishness, malaise, headache, and myalgia, and at least one of the following three respiratory
symptoms: cough, sore throat, and shortness of breath (12). ILI definitions from the CDC, ECDC, and
WHO were compared for their sensitivity, specificity, positive predictive value (PPV), negative predictive
value (NPV), likelihood ratio positive (LR+), likelihood ratio negative (LR-), and area under the curve
(AUC) for specific viral infections (13). Furthermore, the performance of the ILI case definitions for the
detection of influenza viruses were compared between high and low influenza activity months. Based on
the monthly influenza positivity rates from the study data as well as from the publicly available national
data provided by Singapore’s Ministry of Health (14), high activity months were defined as the months
with influenza positivity rates above one standard deviation of the average monthly influenza positivity

rate derived from the study data and national data respectively for the study period.

Chi-square test was applied for comparison of differences in proportions for categorical variables.
Student’s t-test and Wilcoxon rank-sum test were used for comparison of differences in means and
medians for ordinal and continuous variables. Univariate and multivariable logistic regression models
were constructed to assess the association of factors with viral AURTI.Significant variables from
backward stepwise regression using a p-value cutoff of 0.2 were selected for the . final multivariable
multinomial logistic regression models to assess for the independent associations of ILI case definitions
with AURTI from specific viruses. Multicolinearity in the data was identified using the variance inflation

factor and tolerance. Statistical analyses were performed using STATA 13.0.

RESULTS



Of 717 participants, 343 (47.8%) had at least one respiratory virus identified. Among them, 15 (4.4%)
had more than one virus detected (two viruses: 14; three viruses: 1). Influenza (148, 20.6%; influenza A:
102, influenza B: 46) were the most common viruses, followed by rhinoviruses (103, 14.4%), human
coronaviruses (26, 3.6%; CoV-229E/CoV-NL63: 17, CoV-0C43: 9), parainfluenza viruses (24, 3.4%), and

adenovirus (23, 3.2%).

Over the 30 months, respiratory viral activities were the lowest in December. Influenza activity was
highest in February (30.8%), May (35.1 %), and June (36.2%) (P<0.001) (Figure 1). In contrast,
rhinoviruses activity was the highest in August (23.1%), with increased activity in the inter-influenza
high-activity months. Coronaviruses had higher activity in March (6%), September (6.3%) and November

(6.3%), compared with other months.

The mean age of participants was 36 [IQR (28-51)] years, with a slight preponderance of male (n=439,
61.2%) and the majority (n=476, 66.4%) did not have any pre-existing co-morbidity (Table 1). Compared
to those without a virus detected, patients who had a respiratory virus identified were similar socio-
demographically, but more likely to present with fever, cough, runny nose, body ache and giddiness, and
to have a documented temperature of >= 38°C (p=0.001). Moreover, patients with viral infections were
more likely to present with low oxygen saturation (SaO: less than 98%), and CRP levels of 5-20 mg/L. In

contrast, half the patients without a virus detected had undetectable CRP levels (<5 mg/L).

More than half of those with a human coronavirus detected had a co-morbidity (CCl >= 1) (n=15, 57.7%)
compared to less than one-third of those with an influenza infection (n=41, 27.7%). History of overseas
travel (46.2%) was most common amongst patients with a coronavirus detected, whilst smoking (36.9%)
was most prevalent in those with rhinoviruses identified. Only 10% of patients with an influenza
infection reported receiving influenza vaccination within the past year, compared to 19.4-25.0% in

patients with other viruses detected and 19.8% in those without any virus detected. Fever, cough, body



ache, and loss of appetite were the most common presenting symptoms among patients identified with
influenza viruses (=121, 81.8%; n=145, 98.0%; n=33, 22.3% and n=22, 14.9% respectively). Body ache
was least common in those with rhinoviruses (n=6, 5.8%), whilst chest pain was most prominent in

patients with a coronavirus infection (n=8, 30.8%).

After adjusting for age, gender, ethnicity, smoking habits and influenza vaccination histories, patients
who presented in the month of June or August, had the onset of symptoms within four days, with
presenting symptoms of cough or rhinorrhea, or a documented temperature >=38 degree Celsius, were
1.5 to 2.7 times more likely to have a respiratory virus detected (Table 2). Patients with CRP levels of 5-
20 mg/L were twice more likely, whilst those with CRP >100 mg/L six times less likely to have a viral

infection.

Patients fulfilling CDC’s ILI case definition were six times as likely as those not fulfilling the definition to
be infected with influenza viruses (aOR 5.95, 95%Cl 3.29-10.76) (Table 3). In contrast, those who fulfilled
WHQO'’s ILI case definition were 8.8 and 2.5 times as likely as those who did not to be infected with
influenza viruses (aOR 8.84, 95%Cl 4.55-17.15) and other respiratory viruses (aOR 2.48, 95%Cl 1.01-6.08)

respectively. Both ILI case definitions were negatively associated with rhinoviral infection.

The CDC’s and WHO'’s ILI case definitions had moderate sensitivities (38.5-49.3%), whilst the ECDC’s ILI
criteria had the highest sensitivity (78.4%) but lowest specificity (53.8%), for the detection of influenza
viruses (Table 4A). During high influenza activity months based on the study data (June-2016, May-2017,
June-2017, February-2018, July-2018 and November-2018), the CDC’s and WHOQ'’s ILI case definitions had
high PPVs of 71% and 75% and LR+s of 3.8 and 4.5 respectively (Table 4B). Furthermore, during high
influenza activity months based on national data (June-2016, July-2016, May-2017, June-2017 and July-

2017), the CDC’s and WHOQ'’s ILI case definitions provided higher PPVs of 73% and 81%, and LR+s of 6.8



and 10.7 respectively (Table 4C). During low influenza activity months, the case definitions provided

moderately high LR+s of 3.3-4.6

Both the CDC’s and WHO'’s ILI case definitions had high specificities (77.2-85.4%), but poor sensitivities
(3.9-19.2%), for the detection of rhinoviruses and coronaviruses,. In contrast, ECDC’s ILI case definition

was moderately sensitive (45.6-53.8%) and specific (47.2-45.9%) (Figure 2).

DISCUSSION

This study provided insights into the epidemiology of AURTI and the seasonal variation of common
respiratory viruses over a 30-month period in tropical Singapore. Influenza predominated in the
uncomplicated AURTI study population, with influenza positivity rates reaching 50% in high influenza
activity months. Influenza is also one of the predominant viral etiologies of AURTI in temperate regions
(15). We observed that although influenza was detected in the study population all year-round,
influenza activity tended to increase in April-July and November-February albeit year-to-year variations.
This is similarly observed in previous studies on hospitalized patients, military servicemen, and
community-dwelling individuals conducted in Singapore (8, 16-18) as well as in other tropical regions (3).
As such, biannual influenza vaccination with both northern and southern hemisphere seasonal vaccines

is recommended for the tropics (19).

Rhinoviruses and human coronaviruses are the second and third most commonly detected viruses
respectively in our study population, corroborating with observations in previous cohorts of community
and inpatient acute respiratory infections (8). They circulated year-round without distinct seasonal
patterns, although higher rhinoviruses activity was observed in inter-influenza seasonal periods. The
possible interference between seasonal influenza epidemics and the activities of other respiratory
viruses have been suggested in subtropical Hong Kong and temperate United States (20, 21). In

temperate climates, whilst influenza epidemics tended to occur in winter, other viral respiratory



pathogens such as rhinoviruses activity surged in fall (22, 23). Our observation of higher activity of
coronavirus in March and year-end, corresponded with the higher coronavirus circulation in

neighbouring Southeast-Asian countries (24, 25) and the US (26).

During high influenza activity months, the CDC’s and WHO's ILI case definitions had moderate-to-high
LR+s of 3.8-6.8 and 4.5-10.7 respectively for ruling in influenza. During other months of the year, the
CDC’s and WHOQ's ILI criteria had moderately high LR+s of 3.3-3.8 and 3.9-4.6 for clinically diagnosing
influenza infection. Our findings on the performance of CDC and WHO ILI case definitions are similar to
that previously reported in community and inpatient cohorts in Singapore (27), and in an ED cohort in
the US (28). These clinical definitions could guide the early administration of oseltamivir to prevent
influenza-related complications in the patient and influenza transmission in the community. Notably,
whilst prior influenza vaccination within the year reduced influenza infection by half (WHO ILI model:
aOR 0.56, 95% Cl 0.28-1.11; CDC ILI model: aOR 0.53, 95%Cl 0.26 - 1.06), influenza vaccination uptake in
the study population was reportedly low (18%). More needs to be done to promote influenza

vaccination in the tropics especially for elderly population (29).

Furthermore, we observed that the CDC and WHO ILI case definitions had high specificities (77.2-85.4%)
for the detection of rhinoviruses and coronaviruses, which would also serve well in ruling out these
common viruses especially since they circulate year-round. Additionally, AURTI patients presenting with
chest pain, particularly patients with pre-existing co-morbidities or on steroids or those who have had a
recent travel history, coronaviruses infection should be considered. Chest pain in coronaviruses
infection has been previously observed and thought to be due to the involvement of human angiotensin
converting enzyme 2 (ACE2) receptor resulting in acute cardiovascular injury (30). The increase in
coronaviruses activity corresponding to the seasonal increases in activity in neighboring countries

support the observed association between travel and coronaviruses infection.



Strengths and limitations

Our study’s strengths include the construction of a prospective cohort of uncomplicated AURTI
presenting at one of the busiest ED in tropical Singapore over two northern- and two southern-
hemisphere influenza seasons. Standardized protocols for sample collection, sample processing and
testing were used, minimizing measurement error. Blinded virologic evaluation prevented any detection
bias. The study could be limited by unknown and unmeasured potential confounding due to secondary
bacterial infection although it was less likely to occur in the study population comprising of
uncomplicated ARUTIs and unlikely in early iliness presentation. Whilst the findings are generalizable to

adult AURTIs in other tropical countries, they might not be applicable to children.

Conclusion

Influenza viruses, rhinoviruses, and coronaviruses are the most common causes of uncomplicated AURTI
and circulate year-round in tropical Singapore. Influenza activity increases bi-annually in April-July and
November-February, whilst higher rhinoviruses activity was observed in inter-influenza seasonal
periods. The CDC and WHO ILI case definitions can be applied to clinically diagnose influenza in the

tropics, regardless of the time of the year.
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Fig. 1) Monthly positivity rate (%) of influenza, rhinovirus, human coronaviruses, and other respirator
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(Figure. 2) Performance influenza-like illness (ILI) case definitions in the detection of influenza viruses (high-activity

and low-activity months), rhinoviruses and human coronaviruses (n=717).
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Performance of the World Health Organization (WHO), the Centers for Disease Control and Prevention (CDC), and
the European Center for Disease Control and Prevention (ECDC) influenza-like illness (ILI) case definitions in the
detection of influenza viruses (high-activity and low-activity months), rhinoviruses and human coronaviruses
(n=717). (1st Row) Comparison of the performance of WHO, CDC, and ECDC ILI case definitions in the detection of
influenza viruses, rhinoviruses, and human coronaviruses. (2nd Row) Comparison of the performance of WHO,
CDC, and ECDC ILI case definitions in the detection of influenza viruses, during high and low influenza activity
months classified using the study data. (3rd Row) Comparison of the performance of WHO, CDC, and ECDC ILI case
definitions in the detection of influenza viruses, during high and low influenza activity months classified using
national data.
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(Table. 1) Characteristics and clinical presentation of patients, with and without respiratory viruses

detected (n=717)

Virus | Virus Specific Virus Detected
not Detect
detec ed
ted (n=343
(n=37 )
Factors 4)

Influe | Rhino | Human | Other
nza virus | corona | respira
(n=14 | (n=10 | virus tory

8) 3) (n=26) | viruses
(n=72)
n(%) | n(%) | n(%) | n(%) | n(%) ] n(%)
Age in years [median (IQR)] 35 37.5 37 32 445 | 34 (25-
(28- | (28-51) (29- (26- | (28-59) 48.5)
51) 51) 47)

Male Gender 234 205 88 63 16 42
(62.6) | (59.8) | (59.5)| (61.2) | (61.5)| (58.3)

Ethnicity
Chinese 163 146 63 40 9 36
(43.6) | (42.6) | (42.6) | (38.8) | (34.6) | (50.0)
Indian 66 64 28 22 8 9
(17.6) | (18.7)] (18.9) | (21.4)| (30.8)| (12.5)
Malay 73 66 23 29 4 11
(19.5) | (19.2) | (15.5) | (28.2) | (15.4) | (15.3)
Others 72 67 34 12 5 16
(19.3) | (19.5) | (23.0) | (11.7) | (19.2) | (22.2)
Higher Educational level 206 193 78 65 | 13 (50) 39
(55.1) | (56.3) | (52.7) | (63.1) (54.2)
Smoker 77 91 32 38 4 19
(20.6) | (26.5) | (21.6) | (36.9) | (15.4) | (26.4)
Recent Overseas Travel 95 96 34 28 12 24
(25.4) | (28.0) | (23.0) | (27.2) | (46.2) | (33.3)
Prior Influenza Vaccination within 1 year 74 58 15 20 6 18
(19.8) | (16.9) | (10.1) | (19.4) | (23.1)| (25.0)
Prior Pneumococcal Vaccination 25 24 8 7 5| 5(6.9)

67)| (70| (5.4)] (6.8)] (19.2)

Pre-existing condition

Chronic Pulmonary Disease 77 79 19 34 9 17
(20.6) | (23.0) | (12.8) | (33.0) | (34.6) | (23.6)
Asthma 64 64 14 29 7 14

(17.1) | (18.7) | (9.5) | (28.2) | (26.9)| (19.4)
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Chronic Obstructive Pulmonary Disease
Connective Tissue Disease
Mpyocardial Infarction
Ischaemic Heart Disease
Malignancy
Liver Disease
Renal Disease
Diabetes Mellitus
Charlson’s Comorbid Index [median (IQR)]
Charlson’s Comorbid Index >=1
Steroid Use
Systemic Corticosteroid Use
Inhaled Corticosteroid Use
Hypertension

Month of Emergency Department Visit
Jan

Feb
Mar
Apr
May
Jun
Jul
Aug

Sep

(6.1)

(6.1)
27
(7.2)
24
(6.4)
24
(6.4)
52
(13.9)
31
(8.3)
46
(12.3)

15
(4.4)
9(2.6)

8(2.3)

13
(3.8)
10
(2.9)
5(1.5)

1(0.3)

28
(8.2)
0(0-1)

120
(35.0)
32
(9.3)
8(2.3)

26
(7.6)
49
(14.3)

20
(5.8)
16
(4.7)
27
(7.9)
24
(7.0)
34
(9.9)
33
(9.6)
46
(13.4)
34
(9.9)
33
(9.6)

(3.4)

(2.0)

2 = N TS
N ’ ) : )
I3 rrEnvdpEaads

(11.5)
0 (0-
1)

41
(27.7)

(4.1)
(1.4)

(2.7)
24
(16.2)

(4.1)
12
(8.1)
12
(8.1)
10
(6.8)
20
(13.5)
21
(14.2)
23
(15.5)

(6.1)

(5.4)

(4.9)

(3.9)
0 (0)

(1.0)
(1.9)

(1.9)
0(0)

(5.8)
0 (0-
1)

40
(38.8)
12
(11.7)

(1.9)
10
(9.7)
12
(11.7)

(7.8)
(1.9)
(7.8)

(6.8)
10
(9.7)

(4.9)
14
(13.6)
15
(14.6)

(7.8)

2(7.7)

1(3.8)

(11.5)

1(3.8)

2(7.7)

0(0)

(11.5)
1(3.8)

(19.2)

3(4.2)
1(1.4)
1(1.4)
2(2.8)
3(4.2)
1(1.4)
0(0)
2(2.8)
0(0-1)
25
(34.7)
6(8.3)
1(1.4)

6(8.3)

(12.5)

4(5.6)
2(2.8)
5(6.9)
6(8.3)
3(4.2)
7(9.7)
7(9.7)
(12.5)

12
(16.7)
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Oct
Nov
Dec
Duration of illness
>8 days
5-8 Days
1-4 days

Presenting Symptom
Fever

Chills

Headache

Body Ache

Joint Pain

Any Musculoskeletal symptom (Joint pain/
body ache)

Tiredness

Giddiness

Cough

Rhinorrhea

Sore Throat

Any Nasal symptom (Runny nose/block
nose/sneeze)

Shortness of Breath (SOB)

Chest Pain

Severe Chest symptoms (SOB/Chest pain)

Loss of appetite

44
(11.8)
26
(7.0)
28
(7.5)

99
(26.5)
119
(31.8)
156
(41.7)

180
(48.1)
22
(5.9)
33
(8.8)
43
(11.5)
10
(2.7)
47
(12.6)
14
(3.7)
14
(3.7)
335
(89.6)
160
(42.8)
168
(44.9)
178
(47.6)
83
(22.2)
54
(14.4)
116
(31.0)
25
(6.7)

38
(11.1)
22
(6.4)
16
(4.7)

50
(14.6)
86
(25.1)
207
(60.3)

244
(71.1)
20
(5.8)
32
(9.3)
57
(16.6)
7 (2.0)

59
(17.2)
16
(4.7)
27
(7.9)
324
(94.5)
178
(51.9)
159
(46.4)
183
(53.4)
63
(18.4)
43
(12.5)
89
(25.9)
33
(9.6)

13
(8.8)

11
(7.4)

(2.0)

12
(8.1)
37
(25.0)
99
(66.9)

121
(81.8)
12
(8.1)
17
(11.5)
33
(22.3)

(2.0)
33
(22.3)
14
(9.5)
12
(8.1)
145
(98.0)
76
(51.4)
63
(42.6)
78
(52.7)
18
(12.2)
15
(10.1)
29
(19.6)
22
(14.9)

15
(14.6)

(3.9)

(6.8)

21
(20.4)
23
(22.3)
59
(57.3)

58
(56.3)

(3.9)
(6.8)
(5.8)
(1.9)
(7.8)
(1.0)

(6.8)
97
(94.2)
57
(55.3)
50
(48.5)
57
(55.3)
26
(25.2)
17
(16.5)
35
(34.0)

(4.9)

(15.4)

(11.5)
1(3.8)

2(7.7)

(26.9)
17
(65.4)

15
(57.7)
1(3.8)

2(7.7)

(15.4)
1(3.8)

(15.4)
0(0)

2(7.7)

23
(88.5)
13
(50.0)
13
(50.0)
14
(53.8)

(23.1)

(30.8)

11
(42.3)
1(3.8)

(11.1)
4 (5.6)

5(6.9)

15
(20.8)
22
(30.6)
35
(48.6)

52
(72.2)
3(4.2)

6(8.3)

14
(19.4)
1(1.4)

14
(19.4)
1(1.4)

6 (8.3)

65
(90.3)
34
(47.2)
36
(50.0)
36
(50.0)
13
(18.1)
5 (6.9)

16
(22.2)
5(6.9)
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Nausea
Vomiting
Abdominal Pain

Any Gastrointestinal Symptom
(Nausea/Vomiting/Diarrhoea/Abdominal pain)

Presenting Sign
Injected Pharynx

Abnormal lung findings

Temperature >= 38°C

Hypotension (SBP<90 or DBP <=60)

Low oxygen saturation (Sa02 less than 98%)
Tachycardia (Heart Rate >100/min)
Tachypnoea (Respiration Rate >30/min)

C-reactive protein level (mg/L)
<5

5to0 20
21to 40
41 to 100
>100

CRP [Median (IQR) in mg/L]

16
(4.3)
23
(6.1)
17
(4.5)
53
(14.2)

89
(23.8)
29
(7.8)
41
(11.0)
87
(23.3)
120
(32.1)
58
(15.5)

(1.3)

188
(50.3)
94
(25.1)
41
(11.0)
30
(8.0)
20
(5.3)
<5
(<5-
19)

22
(6.4)
17
(5.0)
13
(3.8)
49
(14.3)

103
(30.0)
40
(11.7)
77
(22.4)
91
(26.5)
140
(40.8)
63
(18.4)
3(0.9)

127
(37.0)
140
(40.8)
39
(11.4)
32
(9.3)
4(1.2)

8 (<5-
19)

10
(6.8)

(5.4)

(4.1)
24
(16.2)

60
(40.5)
135
(91.2)
56
(37.8)
45
(30.4)
71
(48.0)
35
(23.6)
0(0)

47
(31.8)
62
(41.9)
23
(15.5)
14
(9.5)

(0.7)
10
(<5-
21)

(5.8)
(6.8)

(1.9)
13
(12.6)

26
(25.2)
88
(85.4)

(5.8)
27
(26.2)
38
(36.9)
16
(15.5)

(1.9)
49
(47.6)
40
(38.8)
(4.9)

(8.7)
0(0)

6 (<5-
12)

2(7.7)
1(3.8)

2(7.7)

(15.4)

(19.2)

24
(92.3)
(11.5)
(23.1)

(30.8)

(11.5)
0 (0)

(30.8)
12
(46.2)

(15.4)
2(7.7)

0(0)

7.5
(<5-19)

5 (6.9)
2(2.8)
4 (5.6)

11
(15.3)

15
(20.8)
61
(84.7)
12
(16.7)
14
(19.4)
26
(36.1)
11
(15.3)
1(1.4)

30
(41.7)

24
(33.3)

(11.1)
7(9.7)

3(4.2)

8 (<5-
19)
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(Table. 2) Univariate and multivariable logistic regression analysis of factors associated with a respiratory

viral infection (n=715%*).

Factors Univariable Analysis Multivariable Analysis
p-| a0 p-
OR (95% Cl) (95% Cl)
value R value
1.0 (0.98 -
Age (Years) 1.00 (0.99-1.01) 0.609 0 1.01) 0.394
Male Gender 0.89 (0.66-1.20) 0.442 0.7 (0.55- 0.172
8 1.11)
1.4 (0.95 -
Smoker 1.39 (0.98-1.97) 0.061 4 2.18) 0.086
Recent Overseas Travel 1.14 (0.82-1.59) 0.434 l'g (01'87595 0.280
. . _ 0.7 (0.48 -
Prior Influenza Vaccination within 1 year | 0.83 (0.56-1.21) 0.321 4 1.14) 0.174
Charlson’s Comorbid Index >=1 1.13 (0.83-1.53) 0.456 1'1 (01.7645i 0.629
. 1.7 (0.90 -
Steroid Use 1.44 (0.83-2.48) 0.193 6 3.43) 0.100
Systemic Corticosteroid Use 2.95 (0.78 - 0.112
¥ ' 11.22) =
Inhaled Corticosteroid Use 2.44 (0.70-2.24) 0.447
Month of Emergency Department Visit
Dec 3.44 (0.32-1.14) 0.119 | Ref
1.9 (0.77 -
Jan 0.83 (0.45-1.51) 0.541 7 5.01) 0.158
1.4 (0.55 -
Feb 444 (0.39-1.44) 0.383 5 3.83) 0.458
2.4 (0.96 -
Mar 1.30 (0.73-2.32) 0.367 4 6.14) 0.060
1.4 (0.59 -
Apr 5.44 (0.55-1.71) 0.908 7 3.65) 0.415
2.2 (0.93 -
May 1.60 (0.93-2.77) 0.089 6 5.51) 0.073
2.7 (1.11 -
Jun 6.44 (0.90-2.68) 0.115 7 6.84) 0.028
1.4 (0.65 -
Jul 0.96 (0.63-1.47) 0.848 8 3.37) 0.352
2.5 (1.04 -
Aug 7.44 (0.73-2.03) 0.450 3 6.15) 0.041
1.3 (0.57 -
Sep 0.76 (0.47-1.22) 0.254 5 3.04) 0.525
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Oct

Nov
Duration of illness

>8 days
5-8 Days

1-4 days

Presenting Symptoms

Fever

Chills

Headache
Body Ache
Joint Pain
Tiredness
Cough
Rhinorrhea
Sore Throat
Shortness of Breath
Chest Pain

Loss of appetite
Nausea
Vomiting

Abdominal Pain

Presenting Sign

Injected Pharynx

8.44

0.92

0.47
10.4

2.13

11.4

0.99
124

1.53
13.4

1.26
14.4

1.44
154

0.79
16.4

1.49
17.4

0.80
18.4

1.37

(0.59 - 1.48)

(0.51 - 1.65)

(0.32-0.69)
(0.52-0.99)

(1.58 - 2.87)

(1.95 - 3.62)
(0.53 - 1.85)
(0.64 - 1.77)
(1.00 - 2.35)
(0.29 - 2.01)
(0.60 - 2.62)
(1.12 - 3.51)
(1.07 - 1.94)
(0.79 - 1.42)
(0.55 - 1.14)
(0.55 - 1.31)
(0.86 - 2.55)
(0.79 - 2.97)
(0.42 -1.52)

(0.40-1.73)

(0.99 - 1.91)

0.773

0.774

<0.00

0.046
<0.00

<0.00

0.977

0.814

0.049

0.579

0.539

0.018

0.015

0.700

0.204

0.457

0.152

0.205

0.488

0.614

0.060

1.6

2.2

Ref
1.1

2.1

0.7

0.9

1.5

0.7

11

2.5

14

1.0

0.6

1.0

1.6

11

0.5

1.0

8

(0.72 -
3.85)
(0.90 -
5.62)

(0.72 -
1.90)
(1.37 -
3.33)

(0.35 -
1.56)
(0.49 -
1.64)
(0.87 -
2.58)
(0.22 -
2.18)
(0.44 -
2.86)
(1.32 -
4.78)
(1.05 -
2.03)
(0.71 -
1.46)
(0.40 -
1.05)
(0.62 -
1.65)
(0.84 -
3.33)
(0.53 -
2.56)
(0.27 -
1.27)
(0.46 -
2.45)

(0.92 -
2.07)

0.237

0.084

0.526

0.001

0.426

0.717

0.143

0.536

0.817

0.005

0.026

0.921

0.077

0.952

0.142

0.712

0.172

0.892

0.119
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Abnormal lung findings
Temperature >= 38°C

Hypotension (SBP<90 or DBP <=60)
Tachycardia (>100/min)

Tachypnoea (<30/mins)

Low oxygen saturation (Sa02 less than
98%)
C-reactive protein level (mg/L)

<5

5to0 20
21to 40
41 to 100

>100

19.4

2.35
20.4

214

0.65

1.46

0.58
234

1.04
244

0.21

(0.39-1.05)
(1.56 - 3.55)
(0.85-1.67)
(0.83-1.81)
(0.15-2.75)

(1.08 - 1.98)

(0.43-0.78)
(1.50 - 2.83)
(0.65 - 1.66)
(0.70 - 1.99)

(0.07 - 0.62)

0.5
.07

0.078 9
<0.00 | 2.7
1 2

0.9

0.312 0
0.7

0.308 5
0.8

0.559 )
1.2

0.015 3
<0.0(; Ref
<0.00 | 1.9
1 1

1.0

0.862 3
1.2

0.533 0
0.1

0.005 -

(0.31-
1.10)
(1.51 -
4.86)
(0.60 -
1.35)
(0.45 -
1.24)
(0.17 -
3.99)
(0.84 -
1.80)

(1.29 -
2.80)
(0.61 -
1.89)
(0.64 -
2.25)
(0.05 -
0.56)

0.097

0.001

0.609

0.263

0.804

0.297

0.001

0.792

0.571

0.004

(* two patients did not have a C-reactive protein test)

(Table. 3) Multivariable multinomial logistic regression models assessing the association of WHO ILI and

CDC ILI case definitions and other factors with the detection of influenza viruses, rhinoviruses, human

coronaviruses, and other respiratory viruses, with no virus detected as the reference category (n=717)

Model 1 : WHO ILI case . L . Other respiratory
. Influenza viruses Rhinoviruses Human coronaviruses .
definition viruses
p p p p
Factors 0 gsge)  valu | 0 (eswcny  val | € @swe)  vau | 20 (9s%c)  valu
e e e R e
1. (0.99 - 0.76 0. (0.97 - 0.08 1.0 (0.99 - 0.35 0. (0.97 - 0.19
Age (year)
01 1.02) 6 99 1.01) 0 2 1.05) 6 99 1.01) 0
Male Gender 0. (0.40 - 0.08 0. (0.48 - 0.39 1.6 (0.60 - 0.33 0. (0.44 - 0.39
65 1.06) 3| 80 1.34) 0 4 4.46) 7] 78 1.39) 2
Smoker 1. (0.75 - 0.33 2. (1.18 - 0.01 0.6 (0.20 - 0.55 1. (0.77 - 0.25
32 2.34) 9 01 3.42) 1 9 2.41) 5 47 2.81) 4
Recent OvereS Travel 0. (048- 041 ]| 1. (062- 081 41 (1.59- 0.0 | 1. (0.78-  0.27
81 1.37) 7| o7 1.84) 8 4 10.82) a| 39 2.49) 3
Prior Influenza Vaccination 0. (0.28- 0.09 0. (0.44- 049 | 0.7 (0.25- 0.59 1. (0.65- 0.53
within 1 year 56 1.11) 5] 81 1.49) 5 4 2.26) 3| 23 2.33) 8
Charlson’s Comorbidity Index 0. (0.54- 0.77 1. (0.77- 030 | 25 (0.85- 0.09 1. (0.68- 0.44
>=1 93 1.61) 5 35 2.40) 6 7 7.77) 5 30 2.51) 1
Steroid Use 0. (0.19- 041 ] 1.  (069- 026 15. (3.59- <0.0 | 1. (0.41- 0.72
61 1.99) 1| 65 3.94) 2| o4 63.11) o1 | 22 3.61) 5
Month of Emergency
Department Visit
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Dec
Jan

Feb

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov
Fulfil WHO ILI case definition
Headache
Body ache
Joint pain
Rhinorrhea
Sore throat
Shortness of breath
Chest pain
Loss of appetite
Nausea
Vomiting
Injected Pharynx

Abnormal lung findings

Hypotension (SBP<90 or DBP
<=60)

Tachycardia (>100/min)

Low oxygen saturation (Sa02
less than 98%)

f
2. (0.53 -
72 14.07)
5. (1.05 -
04 24.21)
6. (1.26 -
01 28.71)
3. (0.78 -
78 18.43)
9. (2.05 -
13 40.69)
10 (2.43 -
9 48.94)
3. (0.83 -
53 15.14)
2. (0.57 -
71 12.98)
1. (0.37-
75 8.24)
2. (0.66 -
% 13.38)
7. (1.50 -
14 34.13)
8. (4.55 -
84 17.15)
1. (0.48 -
03 2.22)
1. (0.89 -
67 3.15)
0. (0.10 -
50 2.52)
1. (117 -
85 2.93)
0. (0.32-
53 0.87)
0. (0.20-
41 0.85)
0. (0.37-
76 1.55)
2. (1.27-
76 5.97)
1. (0.39-
08 2.95)
0. (0.08 -
25 0.78)
2. (1.56 -
65 4.51)
0. (0.18 -
45 1.13)
0. (0.53 -
92 1.59)
0. (0.46 -
89 1.70)
1. (0.76 -
27 2.11)

0.23

0.04

0.02

0.10

0.00

0.00

0.09

0.21

0.48

0.16

0.01

<0.0

01

0.94

0.11

0.39

0.00

0.01

0.01

0.44

0.01

0.89

0.01

<0.0

01

0.08

0.75

0.70

0.37

(0.45 -
5.07)
(0.07 -
2.13)
(0.40-
4.86)
(0.32-
3.79)
(0.43 -
4.73)
(0.22-
3.12)
(0.35-
3.03)
(0.73-
6.82)
(0.26 -
2.66)
(0.47 -
4.27)
(0.18 -
2.84)
(0.18 -
1.81)
(0.36 -
2.29)
(0.23-
1.48)
(0.20-
5.81)
(1.01-
2.62)
(0.73 -
2.06)
(0.45 -
1.58)
(0.60 -
2.22)
(0.24 -
2.04)
(0.38-
4.05)
(0.46 -
3.35)
(0.57 -
1.85)
(0.24 -
1.19)
(0.65 -
1.95)
(0.39-
1.64)
(0.80-
2.30)

0.50

0.26

0.61

0.89

0.56

0.77

0.97

0.16

0.73

0.55

0.61

0.33

0.81

0.24

0.93

0.04

0.44

0.57

0.68

0.50

0.72

0.67

0.95

0.12

0.69

0.53

0.27

Ref
5.8

34

14.

75

1.6

9.5

NA

6.1

2.5

8.1

8.8

7.7

3.4

0.7

2.2

0.8

1.2

3.1

0.3

3.7

0.3

3.5

0.3

0.5

2.1

0.9

0.3

0.6
9

(0.35-
98.82)
(0.15 -
83.20)
(0.97 -
225.53)
(0.07 -
42.10)
(0.57 -
160.28)

(0.43 -
87.36)
(0.10 -
64.31)
(0.63 -
105.14)
(0.62-
125.00)
(0.52-
117.80)
(0.80 -
15.07)
(0.12-
4.09)
(0.55 -
9.15)
(0.05 -
18.6)
(0.50 -
3.23)
(1.07 -
9.07)
(0.08 -
1.22)
(1.24-
11.08)
(0.03 -
3.45)
(0.51-
25.37)
(0.02-
6.73)
(0.16 -
1.62)
(0.31-
14.76)
(0.32-
2.90)
(0.08 -
1.93)
(0.23-
2.05)

0.68

0.26

0.93

0.62

0.03

0.09

0.01

0.32

0.20

0.47

0.24

0.44

0.93

0.24

0.49

Re
f

0. (0.23 -
99 4.34)
0. (0.10 -
56 3.37)
1. (0.27 -
14 4.78)
1. (0.27 -
07 4.32)
0. (0.14 -
70 3.45)
1. (0.43 -
64 6.29)
0. (0.21-
77 2.85)
2. (0.58 -
11 7.71)
1. (0.47 -
58 5.32)
1. (0.31-
15 4.21)
0. (0.22 -
96 4.21)
2. (1.01-
48 6.08)
0. (0.30 -
82 2.25)
2. (1.00 -
11 4.47)
0. (0.04 -
36 3.37)
1. (0.66 -
14 1.96)
1. (0.71-
27 2.25)
0. (0.24 -
56 1.28)
0. (0.16 -
43 1.17)
1. (0.33-
02 3.15)
2. (0.66 -
15 7.07)
0. (0.07 -
33 1.55)
0. (0.36 -
72 1.43)
0. (0.10 -
26 0.68)
0. (0.34 -
69 1.40)
0. (0.33 -
74 1.67)
1. (0.59 -
10 2.04)

0.98

0.52

0.86

0.92

0.65

0.47

0.69

0.26

0.46

0.84

0.94

0.04

0.69

0.05

0.36

0.64

0.42

0.16

0.09

0.98

0.21

0.15

0.33

0.00

0.29

0.45

0.77

Model 2 : CDC ILI case

Influenza viruses

Rhinoviruses

Human coronaviruses

Other respiratory

definition viruses
P p p p
Factors 0 gs%c)  valu | 20 (@s%c)  valu aOR ©@5%cl) valu | € (95%c)  valu
e e e e
1. (099- 089 | 0. (097- o008] 10 099- 040 | 0. (097- o017
Age (year)
01 1.02) 5| 99 1.01) 9| 2 1.05) 4| 99 1.01) 0
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Male Gender
Smoker

Recent Overseas Travel

Prior Influenza Vaccination
within 1 year

Charlson’s Comorbidity Index
>=1

Steroid Use

Month of Emergency
Department Visit

Dec
Jan

Feb

Apr
May
Jun
Jul
Aug
Sep
Oct

Nov
Duration of illness

>8 days
5 - 8 Days
1-4days
Fulfil CDC ILI case definition
Headache
Body ache
Joint pain
Runny nose
Shortness of breath
Chest pain
Loss of appetite
Nausea

Vomiting

75
08
86
53
94

69
Re

67
49
61
91
16
10
66
34
66
11

23

33

(0.46 -
1.22)
(0.61-
1.91)
(0.50 -
1.46)
(0.26 -
1.06)
(0.54 -
1.63)
(0.21-
2.31)

(0.51-
14.08)
(1.32-
31.86)
(1.36-
32.34)
(0.79 -
19.44)
(2.01-
41.90)
(2.36 -
49.46)
(0.84 -
15.99)
(0.47 -
11.67)
(0.35-

8.01)
(0.46 -

9.75)
(1.27-
30.51)

(0.65 -
3.03)
(1.63-
6.90)
(3.29-
10.76)
(0.48 -
2.18)
(0.66 -
2.37)
(0.13 -
3.06)
(1.05-
2.59)
(0.20-
0.89)
(0.44 -
1.91)
(1.44-
7.00)
(0.38-
2.82)
(0.11-
0.98)

0.24

0.81

0.55

0.07

0.81

0.53

0.24

0.02

0.02

0.09

0.00

0.00

0.08

0.30

0.53

0.34

0.02

0.39

0.00

<0.0

01

0.96

0.50

0.55

0.03

0.02

0.79

0.00

0.94

0.04

79

91

07

78

26

72

56

43

43

23

48

96

10

48

84

55

84

78

54

84

90

57

21

72

84

21

77

13

28

(0.48 -
1.32)
(1.12-
3.28)
(0.62-
1.84)
(0.42-
1.44)
(0.71-
2.23)
(0.72-
4.11)

(0.47 -
5.24)
(0.08 -
2.43)
(0.41-
5.02)
(0.36 -
4.29)
(0.45 -
4.94)
(0.26 -
3.63)
(0.37-
3.28)
(0.81-
7.61)
(0.26 -
2.73)
(0.51-
4.72)
(0.21-
3.40)

(0.38-
1.57)
(0.83-
2.83)
(0.37-
1.93)
(0.35-
2.33)
(0.22-
1.47)
(0.22-
6.65)
(1.07 -
2.77)
(0.44 -
1.59)
(0.62-
2.35)
(0.27-
2.26)
(0.34-
3.72)
(0.48 -
3.44)

0.36

0.01

0.82

0.41

0.44

0.22

0.47

0.33

0.58

0.74

0.52

0.94

0.87

0.11

0.76

0.44

0.80

0.47

0.17

0.67

0.82

0.24

0.82

0.02

0.57

0.58

0.62

0.85

0.63

1.8

0.4

4.4

0.6

19

13.
94

3.2

2.9

11.

15

1.1

5.5

NA

4.8

2.4

6.2

6.5

6.9

5.3

10.

52

1.9

0.8

1.8

0.6

14

0.4

4.6

0.5

2.5

0.2
5

(0.65 -
5.01)
(0.13 -
1.73)
(1.69 -
11.71)
(0.23-
2.14)
(0.66 -
5.60)
(3.57-
54.53)

(0.22-
50.43)
(0.14 -
65.80)
(0.80 -
156.75)
(0.05 -
32.39)
(0.37-
85.79)

(0.37 -
63.44)
(0.11-
54.75)
(0.53 -
73.96)
(0.53 -
81.93)
(0.50 -
97.21)

(0.87 -
33.30)
(1.88-
59.05)
(0.53-
6.84)
(0.14 -
4.58)
(0.45 -
7.86)
(0.03-
16.83)
(0.60 -
3.76)
(0.11-
1.51)
(1.47 -
14.68)
(0.06 -
6.17)
(0.38-
16.6)
(0.01-
6.93)

0.26

0.25

0.00

0.52

0.23

<0.0
01

0.39

0.49

0.07

0.92

0.21

0.23

0.58

80

38

44

22

26

30

00

55

10

06

69

73

77

09

60

09

95

(0.45 -
1.41)
(0.72-
2.65)
(0.81-
2.57)
(0.64 -
2.31)
(0.66 -
2.43)
(0.44 -
3.82)

(0.23-
4.37)
(0.09 -
3.27)
(0.27-
4.62)
(0.27-
4.23)
(0.14 -
3.41)
(0.46 -
6.57)
(0.21-
2.83)
(0.58 -
7.55)
(0.49 -
5.33)
(0.31-
3.94)
(0.22-
4.15)

(0.46 -
2.05)
(0.51-
2.12)
(0.62-
3.14)
(0.32-
2.32)
(1.00 -
4.55)
(0.04 -
3.29)
(0.67 -
1.95)
(0.23-
1.23)
(0.16 -
1.15)
(0.38-
3.47)
(0.64 -
6.75)
(0.07 -
1.58)

0.49

0.64

0.99

0.50

0.89

0.94

0.64

0.42

0.69

0.26

0.44

0.89

0.94

0.92

0.91

0.42

0.75

0.05

0.36

0.64

0.13

0.08

0.80

0.22

0.16
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Injected Pharyn L (115- 001]| 1. (063- 073] 07 (024- 060 | 0. (040- 043
91 3.16) 3| 11 1.97) 8| 4 2.35) 6| 77 1.50) 9

Abnormal lung findings 0. 016- 006 | 0. (022- o010] 18 027- 053 0. (0.10- 0.00
4 1.05) 1| 51 1.16) a| 3 12.43) 7| 27 0.69) 6

Hypotension (SBP<90 or DBP 0. 053- 070| 1.  (0.63- 076 08 029- 079 | 0. (036- 036
<=60) 91 1.56) 7| 09 1.91) a| 7 2.59) 1] 73 1.46) 5
. . 0. 042- 053 0. (039- 056| 05 (011- 037 0.  (036- 065
Tachycardia (>100/min) 81 1.58) 6| 81 1.69) 5| o 2.32) 2| 83 1.90) 0
Low oxygen saturation (Sa02 1. (0.77- 0.35 1. (0.74- 041 | 05 (0.19- 0.34 1. (0.63- 0.65
less than 98%) 28 2.14) 4| 25 2.13) 7] 8 1.81) 4| 16 2.13) 4

(Table. 4) Performance of WHO, CDC, and ECDC ILI case definitions in the detection of influenza viruses

(high - activity and low - activity months), rhinoviruses and human coronaviruses (n=717)

(Table 4A) Comparison of the performance of WHO, CDC, and ECDC ILI case definitions in the detection of
influenza viruses, rhinoviruses, and human coronaviruses

SENS SPEC PPV NPV LR+ LR - AUC 95% Cl of AUC
Influenza
WHO ILI definition 385% 91.6% 543% 85.1% 4.566 0.672 0.65 0.609 0.691
CDC ILI definition 49.3%  86.5% 48.7% @ 86.8% 3.645 0.586 @ 0.679 0.636 0.722
ECDC ILI definition 78.4% 53.8% @ 30.6%  90.5% 1.696 0.402 0.661  0.622 0.700
Rhinovirus
WHO ILI definition 3.9% 83.6% 3.8% 83.8% 0.236 1.150 0.437 0.413 0.461
CDC ILI definition 9.7% 77.2% 6.7% 83.6% 0.426 1.170 0.435 0.401 0.468
ECDC ILI definition 45.6% 45.9% 12.4% 83.4% 0.844 1.184 0.458 0.406 0.510
Human coronavirus
WHO ILI definition 15.4%  85.4% 3.8% 96.4% 1.053 0.991 0.504 0.432 0.576
CDC ILI definition 19.2% 79.0% 3.3% 96.3% 0.916 1.022 0.491 0413 0.570
ECDC ILI definition 53.8% @ 47.2% 3.7% 96.4% 1.019 0.978 @ 0.505 0.406 = 0.605

(Table 4B) Comparison of the performance of WHO, CDC, and ECDC ILI case definitions in the detection of
influenza viruses, during high and low influenza activity months? classified using the study data.

SENS  SPEC | PPV NPV LR+ LR-  AUC  95%Clof AUC
WHO ILI definition
Overall 385% 91.6% 54.3% 85.1% 4.566 0.672 0.650 0.609 0.691
'rz‘(')"n':rfluenza Aty 3850  91.6% 48.1% 87.9% 4552  0.674 0649 0600 0.698
High influenza activity
oo 39.1% 91.3% 750% 69.2%  4.500 0.667 0.652 0.573 0.731
CDC ILI definition
Overall 493% 86.5% 48.7% 86.8%  3.645 0.586 0.679 0.636 0.722
'r‘:]‘c’)"n':rf'suenza AtV o5 0% | 86.2%  43.4%  89.8% 3765 0557 0.691 0.640 0.742
High influenza activity
e 435% 88.4% 71.4% 70.1%  3.750 0.639 0.659 0.578 0.741
ECDC ILI definition
Overall 78.4% 53.8% 30.6% 90.5% 1696  0.402 0.661 0.622 0.700
'n‘:‘c’)"n':gls“enza Aty g3 39 526%  264% 93.9% 1758 0317 0680 0637 0722
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Highinfluenzaactivity o) /o' 5300 544%  741% 1788 0523 0649 0559 0738
months
aple omparison o the perrormance o , , an case definitions in the detection o

(Table 4C) C ison of the perf f WHO, CDC, and ECDC ILI case definitions in the detection of
influenza viruses, during high and low influenza activity months? classified using national data.

SENS = SPEC PPV NPV LR+ LR-  AUC  95% Cl of AUC
WHO ILI definition
Overall 385% 91.6% 54.3% 85.1% 4566 0.672 0.650 0.609 0.691
::‘(’)"n't”hfl”enza AVILY 3679  90.7%  47.6%  86.1% 3928  0.698 0637 0589 0.684
High influenza activity
oo 43.6% 959% 81.0% 81.0% 10679 0.588 0.698 0.616 0.779
CDC ILI definition
Overall 493% 86.5% 48.7% 86.8%  3.645 0.586 0.679 0.636 0.722
'r:’]‘c';’n't':l“enza actvity  195%  85.1% 435% 87.9% 3333 0593 0673 0624 0723
High influenza activity
e 48.7% 92.9% 73.1% 82.0% 6821 0552 0.708 0.624 0.791
ECDC ILI definition
Overall 78.4% 53.8% 30.6% 90.5% 1696  0.402 0.661 0.622 0.700
'r:‘(’)"n'tr:l“enza AactVIty  Je 9% 52.0%  27.9% 915%  1.674 0399 0659 0614 0703
High influenza activity
De 76.9% 58.2% 42.3% 86.4% 1839 0397 0.675 0592 0.758

Abbreviations: SENS, sensitivity; SPEC, specificity; PPV, positive predictive value; NPV, negative predictive

value; LR+, likelihood ratio positive; LR -, likelihood ratio negative; AUC, area under the curve

The World Health Organization (WHO)’s case definition for influenza - like iliness (ILI) is an acute respiratory illness with a measured temperature

of 238°C and cough, with onset within the past 10 days.

The Centers for Disease Control and Prevention (CDC)’s case definition for Influenza - like iliness (ILI) is fever (temperature of 237.8 °C) and cough

and/or sore throat.

The European Center for Disease Control and Prevention (ECDC)’s case definition for Influenza - like illness (ILI) is the sudden onset of symptoms
and at least one of the following four systemic symptoms: fever or feverishness, malaise, headache, and myalgia, and at least one of the following

three respiratory symptoms: cough, sore throat, and shortness of breath.

aHigh influenza activity months were defined as calendar months with influenza positivity rates exceeding one standard deviation (>1SD) of the
average monthly influenza positivity rate in the 30 - month study period using the study data (Table 4B) and national data published by

Singapore’s Ministry of Health (Table 4C). Low influenza activity months were the remaining calendar months during the study period.
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