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Uncomplicated influenza — Typical symptom
Systemic symptom

. Abrupt onset
5§ +H EW‘_‘H IEEﬂ
‘R -378 40.0°C (41.1°C)

* Highest on D1
Fever  0.3~0.6°C lower afterward
* Duration: 3 days (4~8 days)




Fever curve of Influenza

40

Case 1

144 hours

=]
oa

Case 2

40

L

111 hours

PLoS ONE 14(11): e0224683
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Uncomplicated influenza — Typical symptom
Systemic symptom

* Most troublesome

. | Relate to height of fever
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Uncomplicated influenza — Typical symptom
Systemic symptom
* Range
o Extremities
{ﬁ » Long muscle of back

* Eye muscle

» pain while gazing laterally oy g%
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Uncomplicated influenza — Typical symptom
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» Gastrointestinal symptom
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Uncomplicated influenza — Typical symptom
Non-respiratory symptom

» Gastrointestinal symptom
* Vomiting
* Diarrhea

* More In children (10~20%)
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Uncomplicated influenza — Atypical symptom

* Milder systemic symptom
* No fever
* No myalgia
* Only generalized symptom
* Anorexia/Malaise/Weakness
* Dizziness
» Altered mental status (Older adults)
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Who would have
Uncomplicated influenza — Atypical symptom

* Age > 65 years old



Who would have
Uncomplicated influenza — Atypical symptom

* Age > 65 years old
* Immunocompromised
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Some respiratory symptom would persist
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* Recurrent cough
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* Dry/sore throat



Some respiratory symptom would persist
after systemic symptom diminish

* Recurrent cough
* Hoarseness
* Dry/sore throat
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Risk of complication of influenza
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< Syio Pregnant Nursing home Medical
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Medical condition associated with
complication of influenza

« Neurological and » Endocrine disorders
neurodevelopmental » Metabolic disorder
conditions . BMI > 40

* Asthma » Blood disorder

» Chronic lung disease LW

 Heart disease system

* Kidney disorder + Children<19 y/o under

 Liver disorder long-term ASA
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Complication of influenza

* Respiratory



Respiratory complication of influenza

* Pneumonia



Symptom of pneumonia

* Cough with dyspnea
» Tachypnea

* Hypoxia

* Fever



Type of pneumonia in influenza
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* Primary influenza viral pneumonia



Type of pneumonia in influenza

* Primary influenza viral pneumonia
» Secondary bacterial pneumonia



Type of pneumonia in influenza

* Primary influenza viral pneumonia
» Secondary bacterial pneumonia
* Mixed viral and bacterial pneumonia



Type of pneumonia in influenza

* Primary influenza viral pneumonia

» Persistent fever and symptom after 3-5
days of symptom



Type of pneumonia in influenza

» Secondary bacterial pneumonia
* Improvement of influenza symptom

» Relapse of fever and cough with purulent
Sputum



Type of pneumonia in influenza

* Mixed viral and bacterial pneumonia
» Gradual progression

Transient improvement followed by
worsening



Complication of influenza

* Extrapulmonary



Extrapulmonary complication of influenza

» Cardiac

» Central nervous system

* Myositis and rhabdomyolysis
* Multisystem organ fallure

» Concomitant infection



Extrapulmonary complication of influenza

» Cardiac
» Central nervous system



Extrapulmonary complication of influenza

e Cardiac
* Myocardial infarction
» Myocarditis/Pericarditis



Extrapulmonary complication of influenza

* Central nervous system
 Guillain-Barre syndrome



Guillain-Barre syndrome

* Clinical presentation

* Progressive and symmetric muscle weakness
* Absent or depressed deep tendon reflexes



Guillain-Barre syndrome

* Clinical presentation

* Progressive and symmetric muscle weakness
* Absent or depressed deep tendon reflexes

* Incidence of GBS after influenza

» 30 days: 16.64 (95% CI: 9.37-29.54)
» 90 days: 7.35 (95% CI: 4.36-12.38)
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Case
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Case
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Cough with sputum and rhinorrhea for one week
Fever with chiliness for 4 days



Case

' 42 years old

Cough with sputum and rhinorrhea for one week
Fever with chiliness for 4 days
- Diarrhea
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Case

' 42 years old

EE B R A R S
BRI SARS-CoV- 2 sl
fRefEiE: SIAE T/ AR T
IR SR A B E E R S EEEE B (real - tine PCR)
miRaS R =k
e R Rk
TSR ERN ¢ BN R R R R R R

Influenza virus type 44+B antigen(EEERMPnE) (e - AITHEHEMBINMEmER( R wiE))

Influenza virus type & antigen Negative
Influenza virus type B antigen Negative
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» Reduce inappropriate antibiotic use
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* Reduce unnecessary testing for
other etiologies

» Reduce inappropriate antibiotic use

* Improve the effectiveness of infection
prevention and control measures



Why to test

* Reduce unnecessary testing for
other etiologies

» Reduce inappropriate antibiotic use

* Improve the effectiveness of infection
prevention and control measures

* Increase the appropriate use of
antiviral medications
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* If result will influence management
» Antiviral or antimicrobial agents
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* Prophylaxis for high risk contacts



Principle about Whom to test

* If result will influence management
» Antiviral or antimicrobial agents
» Further diagnostic evaluation
* Prophylaxis for high risk contacts
* Infection control intervention



Principle about Whom to test

* Public health activity



Principle about Whom to test

* Public health activity
* [nterventions for outbreak management
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* high risk of complication



Whom to test
Influenza 1s circulating

* Present influenza-like iliness
* Immunocompromised
* high risk of complication
* Acute respiratory symptoms
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* Influenza complication



Whom to test
Influenza 1s circulating

* Present influenza-like iliness
* Immunocompromised
* high risk of complication
* Acute respiratory symptoms
» Exacerbation of chronic medical condition
* Influenza complication
* Hospitalized patients
 Acute respiratory symptoms
» Exacerbations of chronic medical condition
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Strategy about whom to test
IS based on the circulation of influenza

e Influenza is not circulation



Whom to test
Influenza 1s not circulating

* Relevant epidemiologic exposure



Whom to test
Influenza 1s not circulating

* Relevant epidemiologic exposure

» Exposure to person with influenza



Whom to test
Influenza 1s not circulating

* Relevant epidemiologic exposure

» Exposure to person with influenza
» Outbreak of respiratory illness of uncertain cause



Whom to test
Influenza 1s not circulating

* Relevant epidemiologic exposure

» Exposure to person with influenza
» Outbreak of respiratory iliness of uncertain cause
* Recent travel in an area with influenza activity
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What to test
Molecular assay Is preferred if available

 Conventional RT-PCR



What to test - Molecular assay

Conventional RT-PCR
* Distinguish influenza A and B



What to test - Molecular assay

Conventional RT-PCR

* Distinguish influenza A and B
* Influenza A subtype



What to test - Molecular assay

Conventional RT-PCR

* Distinguish influenza A and B
* Influenza A subtype

 Turnaround time: 1-8 hours



What to test - Molecular assay
Rapid molecular tests

* Distinguish influenza A and B



What to test - Molecular assay
Rapid molecular tests

* Distinguish influenza A and B
* No Influenza A subtype



What to test - Molecular assay
Rapid molecular tests

* Distinguish influenza A and B
* No Influenza A subtype

 Turnaround time: 15~30 min



What to test - Molecular assay

Multiplex RT-PCR
» Several pathogens detection
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Filmarray respiratory panel

« Adenovirus

 Human Rhinovirus/ Enterovirus
* Influenza virus

« Respiratory syncytial virus

« Parainfluenza

 Human metapneumovirus

« Coronavirus
e SARS-CoV-2



FI

Adenovirus

Human Rhinovirus/ Enterovirus
Influenza virus

Respiratory syncytial virus
Parainfluenza

Human metapneumovirus

Coronavirus
« SARS-CoV-2

lmarray respirator

y panel

Chlamydia pneumoniae
Bordetella pertussis
Bordetella parapertussis
Mycoplasma pneumoniae
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Multiplex RT-PCR
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What to test - Molecular assay

Multiplex RT-PCR
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* Immunocompromised




What to test - Molecular assay

Multiplex RT-PCR
. iX%%MV il
o MBLE R A 2 Ul

* Immunocompromised
* Requiring hospitalization




What to test - Molecular assay

Multiplex RT-PCR
« 5 XA Z M
o TBLE TR A 22 i e A

* Immunocompromised
* Requiring hospitalization
* During period of influenza and COVID-19
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What to test
Antigen detection assay Is alternative

* Low to moderate sensitivity
* High specificity



What to test
Antigen detection assay Is alternative

* Low to moderate sensitivity 50~70%
* High specificity
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Antigen detection assay Is alternative

* Interpret with caution



What to test
Antigen detection assay Is alternative

* Interpret with caution
 False negative result are common



What to test
Antigen detection assay Is alternative

* Interpret with caution
 False negative result are common

* Not used for hospitalized
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Antigen detection assay Is alternative

* Need molecular test recheck



What to test
Antigen detection assay Is alternative

* Need molecular test recheck
* Negative Ag In high community
Influenza, and indication for confirmation
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» Positive Ag In low community influenza



What to test
Antigen detection assay Is alternative

* Need molecular test recheck
* Negative Ag In high community
Influenza, and Iindication for confirmation
» Positive Ag In low community influenza
* Recent exposure to pigs or poultry
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 Viral culture
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Others

* Viral culture
» Serological tests



What to test
Others

* Viral culture: public survelllance
» Serological tests



What to test
Others

* Viral culture: public survelllance
» Serological tests: not routine test
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* Within 4 days of symptom onset
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» 5 7% ANasopharynx

« HZv ZNasal/Jl_cThroat swab
« HIEFEE—([E - FL2Enasal swab
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» Greater and prolonged respiration
IN lower respiratory tract



BRI+

» Greater and prolonged respiration
IN lower respiratory tract

 Ventilated patients with negative
upper respiratory tract
* Endotracheal aspirate
» Bronchoalveolar lavage fluid
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* Flocked swab
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FA {1+ BEER
* Flocked swab

https://www.thermofisher.com/order/catalog/product/R12566



Case

' 42 years old

EE B R A R S
BRI SARS-CoV- 2 sl
fRefEiE: SIAE T/ AR T
IR SR A B E E R S EEEE B (real - tine PCR)
miRaS R =k
e R Rk
TSR ERN ¢ BN R R R R R R

Influenza virus type 44+B antigen(EEERMPnE) (e - AITHEHEMBINMEmER( R wiE))

Influenza virus type & antigen Negative
Influenza virus type B antigen Negative

&



Case

' 42 years old

Rapid molecular test-Flu 4
Fositive

Viral nucleic acid detection-influenza & virus(f®Efhemmts- AR ERE)
Positive (H1),3RREER 2 GiBECREREREE
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Case

' 26 years old
- Rheumatoid arthritis
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Cough since last night

- Fever

- Headache

- Chest pain

- Nausea/vomiting, diarrhea



Case

' 26 years old

Cough since last night

- Fever

- Headache

- Chest pain

- Nausea/vomiting, diarrhea

Dyspnea with desaturation
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» Signs and symptom for pneumonia
* Abnormal lung auscultation
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» Signs and symptom for pneumonia
* Abnormal lung auscultation
* Persistent fever > 3~5 days
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» Signs and symptom for pneumonia
* Abnormal lung auscultation

* Persistent fever > 3~5 days

* Fever after initial defervescence



G EZEE B2k

» Signs and symptom for pneumonia
* Abnormal lung auscultation

* Persistent fever > 3~5 days

* Fever after initial defervescence

» Worsening symptom
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* Respiratory viral infection
» Bacterial pneumonia
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* Respiratory viral infection
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Respiratory viral infection

* COVID-19

» Respiratory syncytial virus
 Common cold

* Human metapneumovirus

* MERS-CoV

* Novel influenza A virus infection




Respiratory viral infection

COVID-19
* Difficult to distinguish



Respiratory viral infection

COVID-19
* Difficult to distinguish
 More common in COVID-19
 Fatigue
e Diarrhea

» Olfactory disorders
e Taste disorders



Respiratory viral infection

COVID-19
* Dilagnosed by antigen / PCR



Respiratory viral infection
Respiratory syncytial virus

* More common In children



Respiratory viral infection
Respiratory syncytial virus

* More common In children

* Also Important in
* Older adults
* Immunocompromised



Respiratory viral infection
Common cold

* Mild symptom than influenza
* Nasal congestion milder
* Low risk of complication



Respiratory viral infection
Common cold

e Several virus
* Rhinovirus
* Parainfluenza
« Common cold coronavirus



Respiratory viral infection
Common cold

* Diagnosis by clinical manifestation



Respiratory viral infection
Human metapneumovirus

» Mild, self-limited respiratory infection
* Cough
* Nasal congestion
* Rhinorrhea
* Dyspnea
* Hoarseness
* Wheezing



Respiratory viral infection
Human metapneumovirus

* Diagnosed by PCR test



Respiratory viral infection

MERS-CoV
* History of Arablan peninsula



Respiratory viral infection

MERS-CoV

* High risk of complication
» Acute kidney Injury
» Disseminated intravascular coagulation



Respiratory viral infection

MERS-CoV
* Diagnosis by PCR



Respiratory viral infection
Novel influenza A virus

* Symptom not distinguish from
seasonal Iinfluenza A



Respiratory viral infection
Novel influenza A virus

* EXposure history
 Travel history



Respiratory viral infection
Novel influenza A virus

* EXposure 1o
* Poultry
* Pigs
* |l person with animal associated influenza



Respiratory viral infection
Novel influenza A virus

 Travel to region with local transmission
 H/N9: China
 HSN1: Asia, Middle east



Respiratory viral infection
Novel influenza A virus

* Diagnosis by PCR
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Bacterial pneumonia

* Complication of influenza
 Infection alone




E i RlIR2
Bacterial pneumonia

» Complication of influenza
* [nitial Improvement
» Relapse of fever and productive cough
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Bacterial pneumonia

* Fever

* Dyspnea

* Cough

» Sputum production




Case

' 26 years old

[nfluenza virus type A+B antigen(BEZRSPDE)(Haz- RITEE WetBEnFEmin(BRamR))

Influenza wirug type 4 antigen Positive
AR R 1 a8 L s B

Influenza virug type B antigen HNegative

SARS-CoV-2 Ag (AEIRER-BEA/ BH)
Positive
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