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Current Guidelines for CAP Recommend....
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Community Acquired Pneumonia
I

« 44Y0O/Male
« Cough, Sputum, and Dyspnea
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» Fever and Myalgia (5days ago — Local Clinic)
» Hypertension, Dyslipidemia

* Businessman

» Travel history (-)

* Pneumococal Vaccination (-)

» Seasonal influenza vaccination (-)

* Admission Day
- CBC5,300-13.1/39.9-142,000
-  CRP: 319.50 mg/dL
—  Procalcitonin: 2.02 ng/mL
—  Veritor Influenza Ag: negative




Bacterial CAP? Viral CAP?
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Bacterial CAP? Viral CAP?
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HD #2
ICU/Ventilator




2015-2016 Seasonal Influenza Virus Infection
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« Respiratory virus PCR: Influenza A (+)
« Peramivir (Peramiflu®) 600mg IV on HD#3

Acute Respiratory Distress Syndrome
due to 2015-2016 Seasonal Influenza Virus Infection



2015-2016 Seasonal Influenza Virus Infection
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Chest x-ray

Intubation 14 27 SBT 43, extubation
S7f high flow nasal cannular 2 8% Y

2.17 chest x-ray
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Intubation 14 &7} SBT 4
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T high flow nasal
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Severe Viral CAP
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Viral Community Acquired Pneumonia

* ApprOXImately 200 m||||0n cases Panel: Viruses linked to community-acquired pneumonia
Viral CAP / year in children and adults

» Respiratory syncytial virus

* 40% of CAP in children vs. 25% of . Rhinovirus
CAP in adUItS « Influenza A, B, and C viruses

«  Human metapneumovirus

- Parainfluenza viruses types 1, 2, 3, and 4

« Human bocavirus*

« Coronavirus types 229E, OC43, NL63, HKU1, SARS
« Adenovirus

Eur Respir Monogr 2014; 63: 74-87.

- Enteroviruses

- Varicella-zoster virus

- Hantavirus

- Parechoviruses

« Epstein-Barr virus

«  Human herpesvirus 6 and 7
« Herpes simplex virus

«  Mimivirus

» Cytomegalovirust

«  Measlest

*Mostly in children. TMostly in developing countries.

Lancet 2011; 377: 1264-75




Variables Used to Distinguish Viral from Bacterial Pneumonia
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Suggests Viral Cause

Suggests Bacterial Cause

Age
Epidemic situation
History of iliness
Clinical profile
Biomarkers
Total white-blood cell count
C-reactive protein concentration in serum
Procalcitonin concentration in serum
Chest radiograph findings
Response to antibiotic treatment

Younger than 5 years
Ongoing viral epidemic
Slow onset

Rhinitis, wheezing

<10X10° cells per L

<20 mg/L

<0.1 ug/L

Sole interstitial infiltrates, bilaterally
Slow or non-responsive

Adults

Rapid onset
High fever, tachypnea

>15X10° cells per L
>60 mg/L

>0.5 ug/L

Lobar alveolar infiltrates
Rapid

Lancet 2011; 377: 1264—-75



Viral Pathogen Identification
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Antiviral Therapy Approved for

Table 1. Antiviral therapy approved for treatment and prophylaxis of common respiratory viral infections.

Antiviral
Viral infection agents Drug class/Mechanism of action Dosage and duration of treatment regimen Concerns for drug resistance
Influenza virus Oseltamivir NAI 75 mg orally twice daily Influenza A(H1N1) virus strains
Recommended duration is 5 days H275Y substitution leads to
Longer duration (10 days) for resistance [10,11]
immunocompromised individuals [8]
Two inhalations (10 mg) twice daily for 5 days
(8]
Zanamavir NAI Intravenous zanamivir available through Influenza A (HIN1) with both an
compassionate use program H275Y and an E119D or E119G
Single dose of 600 mg administered NA substitution lead to
intravenously [8] resistance to zanamivir [12,13].
Peramivir NAI Longer duration of 5 days in high-risk patients Influenza A(HTN1) virus with
[9]. H275Y substitution leads to
resistance to peramivir [14]
Amantadine M2 inhibitor 200 mg given once daily or 100 mg given Mutations of the pore-lining
twice daily over 24-48 h after symptoms residues in the ion channel
resolve (duration of therapy is generally prevents adamantine and
5 days) [8] rimantadine from entering the
channel

Rimantadine M2 inhibitor
Respiratory syncytial virus Ribavirin Inhibits enzyme dehydrogenase
and reduces the cellular
deposits of guanidine
necessary for viral growth
[15]

Parainfluenza virus None licensed
Human rhinovirus None licensed
Human Metapneumovirus None licensed

100 mgq twice daily for 5-7 days [8]
Aerosolized ribavirin can be administered as  None reported
2gfor2hevery 8horas6gover18 h
every day for 7-10 d [16]
Oral ribavirin — loading dose of 600 mg
followed by 200 mg every 8 h on the first
day, 400 mg every 8 h the second day, and
then escalation to a maximum of 30 mg/kg/
day [16]

NAl: neuraminidase inhibitors

reatment and Prophylaxis

L g
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Expert Rev Anti Infect Ther. 2017;15:401-415.
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Antiviral Therapy In

he Pipeline for Treatment and Prophylaxis
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Table 2. Antiviral therapy in the pipeline for treatment and prophylaxis of common respiratory viral infections.

Viral infection Antiviral agent

Mechanism of action

Phase of development, p population

DAS181 (Ansun BioPharma, San
Diego, CA, USA)

Influenza virus

Tokyo, Japan)
Laninamivir (CS-8958; Biota

JNJ-63623872 (VX-787; Janssen
Pharma, Titusville, USA)

Nitazoxanide (NT-300; Romark
Laboratories, Florida, USA)

MEDI8852 (AstraZeneca,
Gaithersburg, Maryland, USA)

VIS410 (Visterra, Inc., Cambridge,
MA, USA)

ALN-RSVO1 (Alnylam
Pharmaceuticals, Cambridge,
MA, USA)

RI-001(ADMA Biologics, Inc.,
Hackensack, NJ, USA)

Respiratory syncytial virus

Recombinant fusion protein that binds to cells and
efficiently removes cell-surface sialic acid residues
from respiratory epithelium, inhibiting viral
infection

Favipiravir (T705; Toyama Chemical, Nucleotide analog and inhibitor of the viral RNA

polymerase of influenza
Long-acting NAI

Nonnucleoside inhibitor targeting PB2, an influenza
RNA polymerase protein

Inhibits the maturation of influenza virus HA

Monoclonal antibody targeting the highly conserved
epitope in the HA stalk of influenza A virus

Anti-HA antibody, which bind to a conserved region
of the HA stalk of the influenza virus

Small-interfering RNA (siRNA) that inhibits RSV
replication by interrupting synthesis of the viral
nucleocapsid protein

Polyclonal high-titers RSV immunoglobulin

Expert Rew&Rrtitinfect Ther. 2017;15:401-419,.

Phase Il clinical trials in
immunocompromised subjects

Phase Ill clinical trials. Uncomplicated
influenza in adults

Phase Il clinical trials in children and
adults

Phase | clinical trials, and a Phase Il trial
in combination with oseltamivir in
adults and elderly hospitalized
patients

Phase Il clinical trial

Phase lla in adults with uncomplicated
influenza, and phase Ilb in adults
hospitalized with influenza A

Phase lla clinical trial in healthy
subjects

Phase Il clinical trial in Lung transplant

Phase Il in immunocompromised

a4 CHSul
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Current Status for Viral Pathogen Identification
- ___________________________________Q

http://dx doi,org/10 4046/trd 201171 5 335

ISSN: 1738-3536(Print)/2005-6184(Online)

Tuberc Respir Dis 2011;71:335-340

Copyright©2011, The Korean Academy of Tuberculosis and Respiratory Diseases, All rights reserved,
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Single center / Retrospective / 2 years
520 cases of CAP

Nasopharyngeal swab > BAL

Multiplex RT-PCR for 12 Respiratory Virus
Virus detection: 60 cases (11.5%)

Table 2. Detected viruses

Detected virus

Number (%)

A Influenza A
Influenza B
RSV A
RSV B
Parainfluenza 1
Parainfluenza 2
Parainfluenza 3
Corona 229E
Corona OC43
Rhinovirus
Adenovirus
Metapneumovirus
B  Adenovirus+metapneumovirus
Parainfluenza 2+corona 229E
Parainfluenza 2+ Parainfluenza 3
Parainfluenza 3+ Rhinovirus
RSV A-+adenovirus
RSV A+Rhinvirus
RSV B-+metapneumovirus
C Influenza B+RSV B-+Rhinovirus
Parainfluenza 2+ parainfluenza 3-+adenovirus
D Parainfluenza 2+parainfluenza 3
+coronavirus 229E +adenovirus

7(11.7)

7 (11.7)

4 (.7)
3

—_ = ke N = ke —b
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Current Status for Viral Pathogen Identification

ORIGINAL ARTICLE

Korean J Intern Med 2015;30:96-103
http://dx.doi.org/10.3904/kjim.2015.30.1.96

Utilization of the respiratory virus multiplex

reverse transcription-polymerase chain reaction
test for adult patients at a Korean tertiary care center

Mi Young Ahn’, Seong-Ho Choi, Jin-Won Chung', and Hye Ryoun Kim?

- l Table 1. Characteristics of 291 cases who underwent an re-

KJIM®

spiratory virus multiplex reverse transcription-polymerase

chain reaction test (n = 291)

Characteristic Value

e Single center / Retrospective / 1 years

« Acute Respiratory Tract Infection

Type of acquisition
Community-acquired infection 245 (84.2)

Department where the tests were performed

Inpatient 285(97.9)
Outpatient 6 (2.1)
Positive multiplex RT-PCR test result 81 (27.8)
Documentation of other pathogens 61 (21.0)

« 291 cases of multiplex RT-PCR for Respiratory Virus
— 5,890 cases of rapid influenza antigen detection tests

- 38,195 cases bacterial cultures

4
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Viral Community Acquired Pneumonia
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Panel: Viruses linked to community-acquired pneumonia
in children and adults

+ Respiratory syncytial virus

+ Rhinovirus

« Influenza A, B, and C viruses

+ Human metapneumovirus

+ Parainfluenza viruses types 1, 2, 3, and 4

+ Human bocavirus*

+ Coronavirus types 229E, 0C43, N L63, HKU1, SARS
+ Adenovirus

« Enteroviruses

+ Varicella-zoster virus

« Hantavirus

+ Parechoviruses

+ Epstein-Barr virus

+ Human herpesvirus 6 and 7
+ Herpes simplex virus

«  Mimivirus

+ Cytomegalovirust

+  Measlest

*Mostly in children. tMostly in developing countries.




Viral Infection and Mortality

I (g -crcace

80

60

404

ot

Incidence (per 1000 popultion per year)

@
.

—CO—

&

Age (years)

Figure 1: Age-specific incidence of community-acquired pneumonia
Error bars=95% Cls. Modified from reference 8 with permission of Oxford

University Press.
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Figure 1. Rates of progression to lower respiratory tract infection and death
among immunocompromised patient.

Lancet 2011; 377: 1264-75
Expert Rev Anti Infect Ther. 2017;15:401-415.
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Adenoviral CAP in Korean Military Personnel

ORIGINAL ARTICLE

CrossMark Respiratory Diseases

dlick for updates

JKMS

https://doi org/10.3346/jkms.2017.32.2.287 = J Korean Med Sci 2017, 32: 287-295

Characteristics of Adenovirus Pneumonia in Korean Military

Personnel, 2012-2016

Hee Yoon,' Byung Woo Jhun,**
Hojoong Kim,? Hongseok Yoo,’
and Sung Bum Park*

'Department of Emergency Medicine, Samsung
Medical Center, Sungkyunkwan University School of
Medicine, Seoul, Korea; *Division of Pulmonary and
Critical Care Medicine, Department of Medicine,
Samsung Medical Center, Sungkyunkwan University
School of Medicine, Seoul, Korea; *Division of
Pulmonary and Critical Care Medicine, Department
of Medicine, The Armed Forces Capital Hospital,
Seongnam, Korea; ‘Depa rtment of Public Health
and Operation, The Armed Forces Medical
Command, Seongnam, Korea
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of Medicine, Samsung Medical Center, Sungkyunkwan
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Adenovirus (AdV) can cause severe pneumonia in non-immunocompromised host, but
limited data exist on the distinctive characteristics of AdV pneumonia in non-
immunocompromised patients. We evaluated distinctive clinico-laboratory and radiological
characteristics and outcomes of AdV pneumonia (n = 179), compared with non-AdV
pneumonia (n = 188) in Korean military personnel between 2012 and 2016. AdV
pneumonia patients had a higher rate of consolidation with ground-glass opacity (101/152)
in lobar distribution (89/152) on computed tomography (CT) (P < 0.001). Laboratory
findings showed a higher incidence of unusual blood profiles such as leukopenia (55/179,

P < 0.001) or thrombocytopenia (100/179, P< 0.001). The patients had more systemic
symptoms such as myalgia (82/179, P= 0.001) or diarrhea (23/179, P < 0.001), compared
with non-AdV pneumonia patients. Bacterial co-infection was identified in 28.5% of AdV
pneumonia. Most of the AdV isolates typed (69/72, 95.8%) were AdV-55. Patients with a
pneumonia severity index = class Ill were more commanly observed in AdV pneumonia
patients compared with non-AdV pneumonia patients (11.209vs. 2.1%, P < 0.001), and
time to clinical stabilization from admission was longer in the AdV pneumonia patients
compared with the non-AdV pneumonia patients (3.8 vs. 2.6 days, P < 0.001).
Mechanical ventilation (n = 6) was only required in AdV pneumonia patients, one of whom
died due to AdV-55. Our data showed that AdV pneumonia in non-immunocompromised
patients had distinct characteristics and most of the isolates typed in our study were AdV-
55. It is suggested that AdV-55 is an important pathogen of pneumonia in Korean military
personnel.

Keywords: Adenovirus; Consolidation; Pneumonia; Thrombocytopenia
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Fig. 1. Patients included in the study analysis.
URI = upper respiratory tract infection, PCR = polymerase chain reaction, AdV = ad-

£novirus.
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Adenoviral CAP in Korean Military Personnel
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pneumonia (n = 188) in Korean military personnel between 2012 and 2016. AdV
pneumonia patients had a higher rate of consolidation with ground-glass opacity (101/152)
in lobar distribution (89/152) on computed tomography (CT) (P < 0.001). Laboratory
findings showed a higher incidence of unusual blood profiles such as leukopenia (55/179,

P < 0.001) or thrombocytopenia (100/179, P< 0.001). The patients had more systemic
symptoms such as myalgia (82/179, P= 0.001) or diarrhea (23/179, P < 0.001), compared
with non-AdV pneumonia patients. Bacterial co-infection was identified in 28.5% of AdV
pneumonia. Most of the AdV isolates typed (69/72, 95.8%) were AdV-55. Patients with a
pneumonia severity index 2 class Ill were more commonly observed in AdV pneumonia
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Division of Pulmonary and Critical Care Medicine, Department died due to AdV-55. Our data showed that AdV pneumonia in non-immunocompromised
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University Sehool of Medicine, 81 Iwon.1o, Gangnam-gu, patients had distinct characteristics and most of the isolates typed in our study were AdV
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3] E 200 Vo, Z.100, I < U.0uT1), ana
time to clinical stabilization from admission was longer in the AdV pneumonia patients
compared with the non-AdV pneumonia patients (3.8 vs. 2.6 days, P < 0.001).
Mechanical ventilation (n = 6) was only required in AdV pneumonia patients, one of whom

b5. Itis suggested that AdV-55 is an important pathogen of pneumonia in Korean military
personnel.

Keywords: Adenovirus; Consolidation; Pneumonia; Thrombocytopenia
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Introduction: Human metapneumovirus (hMPV) is a newly discovered

available and until now there has been no data available regarding the
study, the association of Hmpv with variable lower respir

Methods: We obtained clinical samples by nasopharyngeal ¢
respiratory symptoms from 2008 to 2011. Samples were tes
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including hMPV., c
Results: HMPV was isolated in 2.96% of total patients (44, I ra a o e n e n I I a I O n
25 patients with Pn, 11 with acute exacerbation of asthma,

0% of hMPV infections (31/44) were occurred at spring. h
most commonly associated with S. pneumonia in 27.2% (12/ SeTere
was no significant difference of ICU admission rate and mortality between hMPV infected patients and not infected patients.
Conclusion: The clinical and laboratory studies demonstrated an association between significant lower respiratory tract in-
fections in adults and hMPV either sole pathogen or in association with S, pneumonia,
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