
 

 
 

 

 

2  

2017 11  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 
28 29   

 
 
27270501 

 

 

 



1 

 

 

 

 

 

I.  

II.  

III.  

IV.  

V.  

VI.  

VII.  

VIII.  

IX.  

X.  

XI.  

XII.  



2 

 

 

 

й

к

л

м

о

пн

р

с

к

15



3 

 

з  

 

 

A(H7N9)

ECMO 2009

35%

ECMO 2015/16

83%

 

2009

 

AMED    

 

 

 2009 ₩2010 A(H1N1)pdm09 2000



4 

 

ECMO

ECMO

1)
 

 2013 2 A(H7N9)

-

2)
A(H7N9)

2013 2 ₩5 1 2013 10 ₩2014 3 28

2 400

ARDS

30 ECMO  

 ECMO

25

3

 

 

΅

ECMO

A(H1N1)pdm09 A(H7N9)

 

 

 

 

 

1) Takeda S, Kotani T, Nakagawa S et al. Extracorporeal membrane oxygenation for 2009 influenza A (H1N1) severe 

respiratory failure in Japan. J Anesth 2012; 26: 650-7 

2) A (H7N9) 

http://www.nih.go.jp/niid/ja/flu-m/flutoppage/2276-flu2013h7n9/a-h7n9-niid/4519-riskassess-140328.html  

 

  

http://www.nih.go.jp/niid/ja/flu-m/flutoppage/2276-flu2013h7n9/a-h7n9-niid/4519-riskassess-140328.html


5 

 

 

и.  

 

 A  

 

 A (H5N1) 1996

1997

2003 2017 9 27 16 A(H5N1)

860 454 53% WHO
1)

ī  

 A(H7N9) 2013 3 31

WHO 2017 9 27 1564

612 39%

2013 ₩ 5 и-1 2016

5 1 ₩ 4
1)

4 5

A(H7N9)

 

A(H7N9)

2,6 Ŭ 2,3Ŭ

A(H7N9) A(H7N9)

2)
 

 

3,4)
 

  2015 2016 5 14 A(H5N6)

(71%)  

 2009 4 A(H1N1)

2009 A(H1N1)
5)

2005₩2009

A(H1) A(H1N1)pdm09

6)
 



6 

 

 2011 5 A(H3N2)v

7)
1990₩2011

A(H1N1)pdm2009

2012 10 305 A(H3N2)v

8)
5%  

 

 

  

 

 

 Rejmanek  A

HA 21

и-1
9)

 A  

и-1 



7 

 

11

 

 CDC

Influenza Risk Assessment Tool IRAT
8)

IRAT

IRAT

IRAT - -

2  

 2011 11 H3N2v

5 2012

2013 4

A(H7N9) 6.2

2013 4

ī 7.0

 A(H7N9)

IRAT

IRAT

 

 

и΅1 HA n=21  

H1N1 H2N2 H3N1 H4N2 5N1 H6N1 H7N1 H8N4 H9N1 H10N2 H11N1 H12N3 H13N9 

H1N2 H2N3 H3N2 H4N6 H5N2 H6N2 H7N2  H9N2 H10N4 H11N2 H12N4  

 H2N7 H3N3 H4N8 H5N3 H6N3 H7N3   H10N7 H11N6 H12N5  

 H2N8 H3N6  H5N8 H6N4 H7N7    H11N9   

 H2N9 H3N8  H5N9 H6N6 H7N8       

     H6N8 H7N9       

HA 1 3 2

9)
 

 

 



8 

 

  

 

A

A

 

 

 

 

1) Influenza at the human-animal interface. Summary and assessment, 25 July to 27 September 2017. 

http://www.who.int/influenza/human_animal_interface/Influenza_Summary_IRA_HA_interface_09_27_2017.pdf?ua

=1 

2) Watanabe T, Kiso M, Fukuyama S, et al. Characterization of H7N9 influenza A viruses isolated from humans. Nature 

2013; 501: 551-5 

3) Imai M, Watanabe T, Kiso M, et al. A highly pathogenic avian H7N9 influenza virus isolated from a human is lethal in 

some ferrets infected via respiratory droplets. Cell Host & Microbe. 2017; 22:1-12   

4) Shi J, Deng G, Kong H, et al. H7N9 virulent mutants detected in chickens in China pose an increased threat to 

humans. Cell Res. 2017 :1-13 

5) Novel swine-origin influenza A (H1N1) virus investigation team. Emergence of a novel swine-origin influenza A 

(H1N1) virus in humans. N Eng J Med 2009; 361: 1-10 

6) Shinde V, Bridge CB, Uyeki TM, et al. Triple-reassortant swine influenza A (H1) in human in the United States, 

2005-2009. N Eng J Med 2009; 360: 2616-25 

7) Lindstrom S, Garten R, Balish A, et al. Human infections with novel reassortant influenza A(H3N2)v viruses, United 

States, 2011. Emerg Infect Dis 2012; 18: 834-7 

8) Jhung MA, Epperson S, Biggerstaff M, et al. Outbreak of variant influenza A(H3N2) virus in the United Staes. Clin 

Infect Dis. 2013; 57: 1703-12 

9) Rejmanek D, Hosseini PR, Mazet JAK, et al. Evolutionary dynamics and global diversity of influenza A virus. J Virol 

2015; 89: 10993-1001 

10) Trock SC, Burk SA, Cox NJ. Development of framework for assessing influenza virus pandemic risk. Emerg Infect 

Dis. 2015; 21: 1372-8 

 

   

 

http://www.who.int/influenza/human_animal_interface/Influenza_Summary_IRA_HA_interface_09_27_2017.pdf?ua=1
http://www.who.int/influenza/human_animal_interface/Influenza_Summary_IRA_HA_interface_09_27_2017.pdf?ua=1
https://www.ncbi.nlm.nih.gov/pubmed/26196098


9 

 

й.  

 

 

1)

 

 

1.  

 

й΅1  

 

й΅1 1)
 

A  

 

A-1   

 

A-2   

A-1

2  

A-2-1   

A-2-2   

B  

 

A  

 

2.  

 

й΅2

к м  

 



10 

 

й΅2 1)
 

A  

A-1  

ᶸ
 

ᶸ
 

1 600mg 

3

A-1

 

A-2-1  

ᶸ
 

ᶸ
 

 

A-2-2  

ᶸ
 

ᶸ
 

ᶸ
 

ᶸ
  

B  

ᶸ
 

ᶸ
 

ᶸ
 

ᶸ
 

1 

 

 

 

 

1  

 http://www.kansensho.or.jp/guidelines/110301soiv_teigen.html 

 

   

http://www.kansensho.or.jp/guidelines/110301soiv_teigen.html


11 

 

к  

 

A(H7N9) A(H5N1)

ᵑ PCR

ᵒ A

ᵓ 10

1)
 

48

65

48
2)

2)
 

 

1.  

 

2009-2010 A(H1N1)pdm09

3,4)
A(H5N1)

5)
A(H7N9)

A(H7N9)

48
6)

111 A(H7N9)

97.3%

48 1
7)

 

CDC A(H7N9)

2)

5

10

 



12 

 

A(H7N9)
7)

8)

COPD

2)
 

CDC

10

A(H7N9)

5
2)

A(H7N9)

9)

5  

A(H7N9)

A(H7N9)

2

10)

 

RNA

 

 

 

(1) ᶸ    

 

 1 75mg 1 2 5   

10

 

 

(2) 
®

  

 

 300 mg 15 

1 1 600 mg 15 

 



13 

 

  

 

(3) 
®

 

 

 1 10mg 5mg 2 1 2 5 

  

COPD

 

 

(4)  
®

  

 

 40mg  

COPD

  

 

 

2.  

 

11)
A(H7N9)

2009-2010

A(H1N1)pdm09
12)

13)-16)

 

17)-20)

21)

A



14 

 

22)

 

 

3.  

 

 

 

 

 

1  Centers for Disease Control and Prevention: Interim guidance on case definition for investigations of human 

infection with avian influenza A (H7N9) virus in the United States. 2016-1-26 

http://www.cdc.gov/flu/avianflu/h7n9/case-definitions.htm   

2  Centers for Disease Control and Prevention: Interim guidance on the use of antiviral medications for treatment of 

human infections with novel influenza A viruses associated with severe human disease. 2016-5-26. 

http://www.cdc.gov/flu/avianflu/novel-av-treatment-guidance.htm 

3  Muthuri SG, Venkatesan S, Myles PR, et al. Effectiveness of neuraminidase inhibitors in reducing mortality in 

patients admitted to hospital with influenza A H1N1pdm09 virus infection: a meta-analysis of individual participant 

data. Lancet Respir Med 2014; 2: 395-404. 

4  Dobson J, Whitley RJ, Pocock S, et al. Oseltamivir treatment for influenza in adults: a meta-analysis of randomized 

controlled trials. Lancet 2015; 385: 1729-37. 

5  Nagai Y. A watershed in clinical outcomes of human infections with highly pathogenic H5N1 avian influenza viruses: 

lessons from case-management in Egypt. Rev Med Virol 2012; 22: 351-3. 

6  Baranovich T, Burnhaum AJ, Marathe BM, et al. The neuraminidase inhibitor oseltamivir is effective against 

A/Anhui/1/2013(H7N9) influenza virus in a mouse model of acute respiratory distress syndrome. J Infect Dis 2013; 

209: 1343-53.                  

7  Gao HN, Lu HZ, Cao B, et al.: Clinical findings in 111 cases of influenza A (H7N9) virus infection. N Engl J Med 

2013; 368: 2277-85. 

8  A(H7N9)  [ ].  2013-5-17 

http://www.kansensho.or.jp/influenza/pdf/1305_teigen.pdf  

9  Zhang Y, Gao H, Liang W, et al. Efficacy of oseltamivir-peramivir combination therapy compared to oseltamivir 

monotherapy for Influenza A (H7N9) infection: a retrospective study. BMC Infect Dis 2016 Feb 10;16:76.  

http://www.cdc.gov/flu/avianflu/h7n9/case-definitions.htm
http://www.kansensho.or.jp/influenza/pdf/1305_teigen.pdf


15 

 

doi: 10.1186/s12879-016-1383-8. 

10  Hu Y, Lu S, Song Z, et al. Association between adverse clinical outcome in human disease caused by novel 

influenza A H7N9 virus and sustained viral shedding and emergence of antiviral resistance. Lancet 2013; 381: 

2273-9. 

11  Morens DM, Taubenberger JK, Fauci AS. Predominant role of bacterial pneumonia as a cause of death in pandemic 

influenza: implications for pandemic influenza preparedness. J Infect Dis. 2008; 198: 962-70. 

12  Centers of Disease Control and Prevention. Bacterial coinfections in lung tissue specimens from fatal cases of 2009 

pandemic influenza A (H1N1) - United States, May-August 2009. Morb Mortal Wkly Rep 2009; 58: 1071. 

13  . . 

2007  

14  . . , 

2008. 

15  NHCAP . . 

. , 2011. 

16  2017  2017 2017 

17  Sato K, Suga M, Akaike T et al. Therapeutic effect of erythromycin on influenza virus-induced lung injury in mice. 

Am J Respir Crit Care Med 1998: 157: 853-7. 

18  Yamaya M, Shinya K, Hatachi Y, et al. Clarithromycin inhibits type A seasonal influenza virus infection in human 

airway epithelial cells. J Pharmacol Exp Ther 2010; 333: 81-90. 

19   . .  2003; 62: 819-27. 

20   . . Jpn J 

Antibiot 2006; 59: 49-53. 

21  Ishii H, Komiya K, Yamagata E, et al. Clarithromycin has limited effects in non-elderly, non-severe patients with 

seasonal influenza virus A infection. J Infect 2012; 64: 343-5. 

22  Kakeya H, Seki M, Izumikawa K, et al. Efficacy of combination therapy with oseltamivir phosphate and azithromycin 

for influenza: a multicenter, open-label, randomized study. ProS One 2014; 14: e91923. 

 

   

 



16 

 

 

 

 

1.  

 

-1

1)-4)

5)

6)
 

 

-1  

 

¶ 65  

¶ COPD  

¶  

¶  

¶  

¶ HIV  

¶  

¶  

¶  

¶  

¶  

 

 

2.  

  

X

7)   

 



17 

 

 

3. 
7)-10)

 

 

3

 

 

(1)  

 

3

 

 

(2)  

 

 

65

 

 

(3)  

 

 65

CRP

MRSA

 

 

4.  

 

 

 



18 

 

 

(1) IDSA/ATS  

 

IDSA/ATS /
11)

-2 3

ICU  

 

-2 IDSA/ATS  

  

 

 ֕30  

PaO2/FiO2 ֔250 

 

 

BUN֕20mg/dL  

4,000 mm
3

 

10 mm
3

 

36ϴ  

 

 3 ICU

 

 

(2)  

 

 PSI pneumonia severity 

index
12)

CURB-65
13)

A-DROP
8),14),15)

3 -3

16)-18)
2009

3

19)
-1

 



19 

 

 

-3  

 PSI
12)

 CURB-65
13) 

A-DROP
8),14),15)

 

 

 

 

 

 

10 

10 

65  70  

75  

 

 

 

 

 

 

30 

20 

10 

10 

10 

  

 

 

30  

90mmHg 

35ϴ 40ϴ 

125  

20 

20 

20 

15 

10 

 

30  

90mmHg  

60mmHg  

 

 

90mmHg  

 

pH 7.35 

BUN 30mg/dL 

Na 130 mEq L 

250mg dL 

Ht 30% 

PaO2 60Torr 

 

30 

20 

20 

10 

10 

10 

10 

BUN 7mmol L  BUN 21mg dL  

SpO2 90%  

PaO2 60Torr  

 

 

90  

91 130  

130  

0 1  

2  

3  

0  

1 2  

3  

4 5  

1  

 

 

 

 

 

 

 

 



20 

 

 

-1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PSI  

CURB-65  

A-DROP  

 

 



21 

 

 

 

1  Harper SA, Bradley JS, Englund JA, et al. Seasonal influenza in adults and childrenðdiagnosis, treatment, 

chemoprophylaxis, and institutional outbreak management: clinical practice guidelines of the Infectious Diseases 

Society of America. Clin Infect Dis. 2009; 48: 1003-32 

2  CDC. Prevention and control of seasonal influenza with vaccines. Recommendations of the advisory committee on 

immunization practices ï United States, 2013-2014. MMWR. 2013; 62: 1-43 

3  Louie JK, Acosta M, Winter K, et al. Factors associated with death or hospitalization due to pandemic 2009 

influenza A (H1N1) infection in California. JAMA. 2009; 302: 1896-1902 

4  Chaves SS, Aragon D, Bennett N, et al. Patients hospitalized with laboratory-confirmed influenza during the 

2010ï2011 influenza season: exploring disease severity by virus type and subtype. J Infect Dis. 2013; 208: 

1305-14 

5  Gao H-N, Lu H-Z, Cao B, et al. Clinical Findings in 111 Cases of Influenza A (H7N9) Virus Infection. N Engl J Med. 

2013; 368: 2277-85 

6  WHO. Update: WHO-confirmed human cases of avian influenza A (H5N1) infection, 25 November 2003 ï 24 

November 2006. Wkly Epidemiol Rec. 2007; 82: 41-8 

7  . 2007  

8  2017  2017 2017 

9  Louria DB, Blumenfeld HL, Ellis JT, et al. Studies on influenza in the pandemic of 1957-1958. II. Pulmonary 

complications of influenza. J Clin Invest. 1959; 38: 213-65. 

10  Treanor JJ. Influenza (including avian influenza and swine influenza). In: Bennett JE, Dolin R, Blaser M, ed. 

Mandell, Douglas and Bennettôs Principles and Practice of Infectious Diseases. 8
th
 ed. Philadelphia: Elsevier 

Saunders, 2015: 2000-24 

11  Mandell LA, Wunderink RG, Anzueto A, et al. Infectious Diseases Society of America / American Thoracic Society 

Consensus guidelines on the management of community-acquired pneumonia in adults. CID. 2007; 44: S27-72 

12  Fine MJ, Auble TE, Yealy DM, et al. A prediction rule to identify low-risk patients with community-acquired 

pneumonia. N Engl J Med. 1997; 336: 243-50. 

13  Lim WS, van der Eerden MM, Laing R, Boersma WG, et al. Defining community acquired pneumonia severity on 

presentation to hospital: an international derivation and validation study. Thorax. 2003; 58: 377-82. 

14  The committee for The Japanese Respiratory Society guidelines for the management of respiratory infections. 

Guidelines for the management of community acquired pneumonia in adults, revised edition. Respirology. 2006; 

11(Suppl 3): S79-133 

15  Kohno S, Seki M, Watanabe A and the CAP study group. Evaluation of an assessment system for the JRS 2005: 

A-DROP for the management of CAP in adults. Intern Med. 2011; 50: 1183-91 

16  Muller MP, McGeer AJ, Hassan K, et al. Evaluation of pneumonia severity and acute physiology scores to predict 

ICU admission and mortality in patients hospitalized for influenza. PLoS One. 2010; 5: e9563 



22 

 

17  Bjarnason A, Thorleifsdottir G, Love A, et al. Severity of influenza A 2009 (H1N1) pneumonia is underestimated by 

routine prediction rules. Results from a prospective, population-based study. PLoS One. 2012; 7: e46816 

18  Pereira JM, Moreno RP, Matos R, et al. Severity assessment tools in ICU patients with 2009 influenza A (H1N1) 

pneumonia. Clin Microbiol Infect. 2012; 18: 1040-8 

19  Fujikura Y, Kawano S, Kouzaki Y, et al. Mortality and severity evaluation by routine pneumonia prediction models 

among Japanese patients with 2009 pandemic influenza A (H1N1) pneumonia. Respir Investig. 2014; 52: 280-7  

 

  



23 

 

 

 

1.  

 

1   

M2

A B

1)-4)
A B

 

®

® ®

®
4

1)-3)

3)
 

NA H275Y

H275Y 

1),5)
 

48
1)-3),6)

2),7)
 

10

 

 

2  

®
RNA



24 

 

 

 

2.  

 

 

 

 

(1)  

2  

 

¶ 
®  1 75mg 1 2 5  

 

¶ 
®  300mg 15

2),3)
 

 

¶ 
®  1 1 600mg 15

2),3),8),9)
1

 

 

(2)  

3)

IDSA/ATS -2

-3

-1  

 

¶ 
®  1 75mg 1 2 5  

 

¶ 
®  1 1 600mg 15

2),3),6),8),9)
 

 

¶ 
® 1),10)  1 1  1600mg 1 2 2 5 1  

600mg 1 2 5  



25 

 

 

3 5
8),9)

5

10
9)

48

9)

 

 

3.  

 

11)
 

12)-15)

16)-20)

 

 

 

 

1  .  28  . 

http://www.mhlw.go.jp/bunya/kenkou/influenza/index.html 

2  /  JAID/JSC - -  2014; 

62: 1-109 

3  . .  

http://www.kansensho.or.jp/guidelines/110301soiv_teigen.html 

4  CDC Update: drug susceptibility of swine ïorigin influenza A (H1N1) virus 2009. MMWR Morb Mortal Wkly Rep 

2009: 58: 433-5. 

5  Kohno S, Yen MY, Cheong HJ, et al Phase III randomized, double-blind study comparing single-dose intravenous 

peramivir with oral oseltamivir in patients with seasonal influenza virus infection. Antimicrob Agents Chemother. 

2011; 55: 5267-76. 

6  Zarychanski R. Stuart TL, Kumar A, et al. Correlates of severe disease in patients with 2009 pandemic influenza 

(H1N1) virus infection. CMAJ. 2010; 182: 257-64. 

7  Chratrand C, Leeflang MM, Minion J, et al. Accuracy of rapid influenza diagnostic tests: a meta-analysis. Ann Intern 

Med. 2012; 156: 500-11. 

8  Kohno S, Kida H, Mizuguchi M, et al. Intravenous peramivir for treatment of influenza A and B virus infection in 

http://www.ncbi.nlm.nih.gov/pubmed/?term=influenza+kohno+s+yen+MY
http://www.ncbi.nlm.nih.gov/pubmed/20093297
http://www.ncbi.nlm.nih.gov/pubmed/20093297
http://www.ncbi.nlm.nih.gov/pubmed/22371850
http://www.ncbi.nlm.nih.gov/pubmed/21464252


26 

 

high-risk patients. Antimicrob Agents Chemother. 2011;55:2803-12. 

9  Ison MG, Fraiz J, Heller B, et al. Intravenous peramivir for treatment of influenza in hospitalized patients. Antivir 

Ther. 2013; 19: 349-61. 

10  Sidwell RW, Barnard DL, Day CW, et al. Efficacy of orally administered T-705 on lethal avian influenza A (H5N1) 

virus infections in mice. Antimicrob Agents Chemother. 2007;51:845-51 

11  Duval X, van der Werf S, Blanchon T, et al. Efficacy of oseltamivir-zanamivir combination compared to each 

monotherapy for seasonal influenza: a randomized placebo-controlled trial. PLoS Med. 2010; 7, :e1000362. 

12   28

  

13  

 28   

14  

 29  

 

15  

29  

 

16  South East Asia Infectious Disease Clinical Research Network. Effect of double dose oseltamivir on clinical and 

virological outcomes in children and adults admitted to hospital with severe influenza: double blind randomised 

controlled trial. BMJ. 2013, 346:f3039.  

17  Flannery AH, et. al. Oseltamivir Dosing in Critically Ill Patients With Severe Influenza. Ann Pharmacother. 2014 

48(8):1011-1018.  

18  Noel ZR, et. al. Comparison of High-Dose Versus Standard Dose Oseltamivir in Critically Ill Patients With Influenza . 

J  Intensive Care Med. 2016 in press 

19  Welch SC, et. al. High-dose versus standard dose oseltamivir for treatment of severe influenza in adult intensive 

care unit patients. Intensive Care Med. 2015 41(7):1365-6.  

20  Lee N, et. al. A prospective intervention study on higher-dose oseltamivir treatment in adults hospitalized with 

influenza A and B infections. Clin Infect Dis. 2013, 57(11):1511-9. 

 

 

    

http://www.ncbi.nlm.nih.gov/pubmed/21464252
http://www.ncbi.nlm.nih.gov/pubmed/23985625
http://www.ncbi.nlm.nih.gov/pubmed/17194832
http://www.ncbi.nlm.nih.gov/pubmed/17194832
http://www.ncbi.nlm.nih.gov/pubmed/21072246
http://www.ncbi.nlm.nih.gov/pubmed/21072246


27 

 

 

 

1)
2009 A(H1N1)pdm09

 

 

1.  

 

1918 8,000

2)

%

ICU

80/325 25 S. pneumoniae 3

41/168 24 S. aureus, S. pneumoniae 4

113/645 18 S. pneumoniae 5

207/683 30 S. aureus, S. pneumoniae 6

46/1088 4 S. pneumoniae, S. aureus 7

140/689 20 8

18/33 55 S. pneumoniae, S. pyogenes 9

22/77 29 S. pneumoniae 10

8/21 38 S. pneumoniae 11

- 1 2009 H1N1



28 

 

2009

A(H1N1)pdm09 -1 2009

ICU 4 30
3)-8)

29

55
9)-11)

ñ ò

1  

 

2.  

 

1

2

3

.  

2 5.2 6

6)

A

3)-11)
MRSA

12)-14)
 

3

MRSA
15),16)

17),18)
 

 

3.  

 

0.5



29 

 

2.5
19)

65 5

BMI֕40

20)

ICU
21),22)

MRSA

12)-14)
 

 

4.  

 

X
4),6)

A

ICU

6)
MRSA

Gillet 50 Panton-Valentine leukocidin MRSA

56

23)
 

 

 

 

 



30 

 

5.  

 

24)

A

Pittet

25)
Kash 2009

A(H1N1)pdm09

26)
Peltola

27)

28)

2

 

14

IL-10

29)
Toll-like

30)

 

 

6.  

 

A

ɓ- MRSA

ARDS



31 

 

23)

MRSA

31)-34) ΅1

33)

de-escalation  

- 1 33

 

 

 

 

1  Chertow DS, Memoli MJ. Bacterial coinfection in influenza: a grand rounds review. JAMA 2013; 309: 275-82 

2  Morens DM, Taubenberger JK, Fauci AS. Predominant role of bacterial pneumonia as a cause of death in 

pandemic influenza: implications for pandemic influenza preparedness. J Infect Dis. 2008; 198: 962-70 

3  Estenssoro E, Ríos FG, Apezteguía C et al. Pandemic 2009 influenza A in Argentina: a study of 337 patients on 

mechanical ventilation. Am J Respir Crit Care Med. 2010; 182: 41-8 

http://www.ncbi.nlm.nih.gov/pubmed?term=Chertow%20DS%5BAuthor%5D&cauthor=true&cauthor_uid=23321766
http://www.ncbi.nlm.nih.gov/pubmed?term=Memoli%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=23321766
http://www.ncbi.nlm.nih.gov/pubmed/18710327
http://www.ncbi.nlm.nih.gov/pubmed/18710327
http://www.ncbi.nlm.nih.gov/pubmed?term=Estenssoro%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20203241
http://www.ncbi.nlm.nih.gov/pubmed?term=R%C3%ADos%20FG%5BAuthor%5D&cauthor=true&cauthor_uid=20203241
http://www.ncbi.nlm.nih.gov/pubmed?term=Apeztegu%C3%ADa%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20203241
http://www.ncbi.nlm.nih.gov/pubmed/20203241


32 

 

4  Kumar A, Zarychanski R, Pinto R et al. Critically ill patients with 2009 influenza A(H1N1) infection in Canada. JAMA. 

2009; 302:1872-9 

5  Martín-Loeches I, Sanchez-Corral A, Diaz E et al. Community-acquired respiratory coinfection in critically ill 

patients with pandemic 2009 influenza A(H1N1) virus. Chest. 2011; 139:555-62 

6  Rice TW, Rubinson L, Uyeki TM et al. Critical illness from 2009 pandemic influenza A virus and bacterial 

coinfection in the United States. Crit Care Med. 2012;40:1487-98 

7  Louie JK, Acosta M, Winter K et al. Factors associated with death or hospitalization due to pandemic 2009 

influenza A(H1N1) infection in California. JAMA. 2009;302:1896-902 

8  ANZIC Influenza Investigators, Webb SA, Pettilä V, Seppelt I et al. Critical care services and 2009 H1N1 influenza 

in Australia and New Zealand. N Engl J Med. 2009;361:1925-34 

9  Gill JR, Sheng ZM, Ely SF et al. Pulmonary pathologic findings of fatal 2009 pandemic influenza A/H1N1 viral 

infections. Arch Pathol Lab Med. 2010;134:235-43 

10  Centers for Disease Control and Prevention (CDC). Bacterial coinfections in lung tissue specimens from fatal 

cases of 2009 pandemic influenza A (H1N1) - United States, May-August 2009. MMWR Morb Mortal Wkly Rep. 

2009;58:1071-4 

11  Mauad T, Hajjar LA, Callegari GD et al. Lung pathology in fatal novel human influenza A (H1N1) infection. Am J 

Respir Crit Care Med. 2010;181:72-9 

12  Hageman JC, Uyeki TM, Francis JS. et al. Severe community-acquired pneumonia due to Staphylococcus aureus, 

2003-04 influenza season. Emerg Infect Dis. 2006;12: 894-9 

13  Centers for Disease Control and Prevention (CDC). Severe methicillin - resistant Staphylococcus aureus 

community-acquired pneumonia associated with influenza--Louisiana and Georgia, December 2006-January 2007. 

MMWR 2007;56: 325-9 

14  Centers for Disease Control and Prevention (CDC). Severe coinfection with seasonal influenza A (H3N2) virus and 

Staphylococcus aureus--Maryland, February-March 2012. MMWR 61: 289-91 

15  Estenssoro E, Ríos FG, Apezteguía C. et al. Pandemic 2009 influenza A in Argentina: a study of 337 patients on 

mechanical ventilation. Am J Respir Crit Care Med. 2010; 182: 41-8 

16  Perez-Padilla R, de la Rosa-Zamboni D, Ponce de Leon S. et al. Pneumonia and respiratory failure from 

swine-origin influenza A (H1N1) in Mexico. N Engl J Med. 2009; 361: 680-9 

17  Fischer JJ, Walker DH. Invasive pulmonary aspergillosis associated with influenza. JAMA. 1979;241:1493ï4 

18  Lewis M, Kallenbach J, Ruff P, Zaltzman M, Abramowitz J, Zwi S. Invasive pulmonary aspergillosis complicating 

influenza A pneumonia in a previously healthy patient. Chest. 1985;87:691ï3 

19  Metersky ML, Masterton RG, Lode H et al. Epidemiology, microbiology, and treatment considerations for bacterial 

pneumonia complicating influenza. Int J Infect Dis. 2012;16: e321-31 

20  Fiore AE, Uyeki TM, Broder K et al. Prevention and control of influenza with vaccines: recommendations of the 

Advisory Committee on Immunization Practices (ACIP), MMWR Recomm Rep. 2010;59(RR-8):1-62  

http://www.ncbi.nlm.nih.gov/pubmed?term=Kumar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19822627
http://www.ncbi.nlm.nih.gov/pubmed?term=Zarychanski%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19822627
http://www.ncbi.nlm.nih.gov/pubmed?term=Pinto%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19822627
http://www.ncbi.nlm.nih.gov/pubmed/19822627
http://www.ncbi.nlm.nih.gov/pubmed?term=Mart%C3%ADn-Loeches%20I%5BAuthor%5D&cauthor=true&cauthor_uid=20930007
http://www.ncbi.nlm.nih.gov/pubmed?term=Sanchez-Corral%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20930007
http://www.ncbi.nlm.nih.gov/pubmed?term=Diaz%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20930007
http://www.ncbi.nlm.nih.gov/pubmed/20930007
http://www.ncbi.nlm.nih.gov/pubmed?term=Rice%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=22511131
http://www.ncbi.nlm.nih.gov/pubmed?term=Rubinson%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22511131
http://www.ncbi.nlm.nih.gov/pubmed?term=Uyeki%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=22511131
http://www.ncbi.nlm.nih.gov/pubmed/?term=1487-98+and+H1N1
http://www.ncbi.nlm.nih.gov/pubmed?term=Louie%20JK%5BAuthor%5D&cauthor=true&cauthor_uid=19887665
http://www.ncbi.nlm.nih.gov/pubmed?term=Acosta%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19887665
http://www.ncbi.nlm.nih.gov/pubmed?term=Winter%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19887665
http://www.ncbi.nlm.nih.gov/pubmed/19887665
http://www.ncbi.nlm.nih.gov/pubmed?term=ANZIC%20Influenza%20Investigators%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=Webb%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=19815860
http://www.ncbi.nlm.nih.gov/pubmed?term=Pettil%C3%A4%20V%5BAuthor%5D&cauthor=true&cauthor_uid=19815860
http://www.ncbi.nlm.nih.gov/pubmed?term=Seppelt%20I%5BAuthor%5D&cauthor=true&cauthor_uid=19815860
http://www.ncbi.nlm.nih.gov/pubmed/19815860
http://www.ncbi.nlm.nih.gov/pubmed?term=Gill%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=20121613
http://www.ncbi.nlm.nih.gov/pubmed?term=Sheng%20ZM%5BAuthor%5D&cauthor=true&cauthor_uid=20121613
http://www.ncbi.nlm.nih.gov/pubmed?term=Ely%20SF%5BAuthor%5D&cauthor=true&cauthor_uid=20121613
http://www.ncbi.nlm.nih.gov/pubmed/?term=H1N1+and+Gill+and+fatal
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Centers%20for%20Disease%20Control%20and%20Prevention%20(CDC)%22%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/19798021
http://www.ncbi.nlm.nih.gov/pubmed?term=Mauad%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19875682
http://www.ncbi.nlm.nih.gov/pubmed?term=Hajjar%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=19875682
http://www.ncbi.nlm.nih.gov/pubmed?term=Callegari%20GD%5BAuthor%5D&cauthor=true&cauthor_uid=19875682
http://www.ncbi.nlm.nih.gov/pubmed/?term=H1N1+and+72-79+and+fatal
http://www.ncbi.nlm.nih.gov/pubmed/?term=H1N1+and+72-79+and+fatal
http://www.ncbi.nlm.nih.gov/pubmed?term=Hageman%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=16707043
http://www.ncbi.nlm.nih.gov/pubmed?term=Uyeki%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=16707043
http://www.ncbi.nlm.nih.gov/pubmed?term=Francis%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=16707043
http://www.ncbi.nlm.nih.gov/pubmed/16707043
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Centers%20for%20Disease%20Control%20and%20Prevention%20(CDC)%22%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=325-329+and+aureus+and+CDC
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Centers%20for%20Disease%20Control%20and%20Prevention%20(CDC)%22%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=289-291+and+H3N2+and+CDC
http://www.ncbi.nlm.nih.gov/pubmed?term=Estenssoro%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20203241
http://www.ncbi.nlm.nih.gov/pubmed?term=R%C3%ADos%20FG%5BAuthor%5D&cauthor=true&cauthor_uid=20203241
http://www.ncbi.nlm.nih.gov/pubmed?term=Apeztegu%C3%ADa%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20203241
http://www.ncbi.nlm.nih.gov/pubmed/?term=estenssoro+and+41-48
http://www.ncbi.nlm.nih.gov/pubmed?term=Perez-Padilla%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19564631
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20la%20Rosa-Zamboni%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19564631
http://www.ncbi.nlm.nih.gov/pubmed?term=Ponce%20de%20Leon%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19564631
http://www.ncbi.nlm.nih.gov/pubmed/19564631
http://www.ncbi.nlm.nih.gov/pubmed?term=Metersky%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=22387143
http://www.ncbi.nlm.nih.gov/pubmed?term=Masterton%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=22387143
http://www.ncbi.nlm.nih.gov/pubmed?term=Lode%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22387143
http://www.ncbi.nlm.nih.gov/pubmed/22387143
http://www.ncbi.nlm.nih.gov/pubmed?term=Fiore%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=20689501
http://www.ncbi.nlm.nih.gov/pubmed?term=Uyeki%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=20689501
http://www.ncbi.nlm.nih.gov/pubmed?term=Broder%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20689501
http://www.ncbi.nlm.nih.gov/pubmed/20689501


33 

 

21  Palacios G, Hornig M, Cisterna D et al. Streptococcus pneumoniae coinfection is correlated with the severity of 

H1N1 pandemic influenza. PLoS One. 2009; 4(12):e8540 

22  Gorwitz RJ, Kruszon-Moran D, McAllister SK et al. Changes in the prevalence of nasal colonization with 

Staphylococcus aureus in the United States, 2001-2004. J Infect Dis. 2008; 197: 1226-34 

23  Gillet Y, Vanhems P, Lina G et al. Factors predicting mortality in necrotizing community-acquired pneumonia 

caused by Staphylococcus aureus containing Panton-Valentine leukocidin. Clin Infect Dis. 2007; 45: 315-21 

24  van der Sluijs KF, van der Poll T, Lutter R et al. Bench-to-bedside review: bacterial pneumonia with influenza - 

pathogenesis and clinical implications. Crit Care. 2010; 14: 219, DOI: 10.1186/cc8893 

25  Pittet LA, Hall-Stoodley L, Rutkowski MR et al. Influenza virus infection decreases tracheal mucociliary velocity and 

clearance of Streptococcus pneumoniae. Am J Respir Cell Mol Biol. 2010;42: 450-60 

26  Kash JC, Walters KA, Davis AS et al. Lethal synergism of 2009 pandemic H1N1 influenza virus and Streptococcus 

pneumoniae coinfection is associated with loss of murine lung repair responses. MBio. 2011;2. pii: e00172-11 

27  Peltola VT, Murti KG, McCullers JA. Influenza virus neuraminidase contributes to secondary bacterial pneumonia. J 

Infect Dis. 2005; 192: 249-57 

28  McCullers JA. Effect of antiviral treatment on the outcome of secondary bacterial pneumonia after influenza. J 

Infect Dis. 2004; 190: 519-26 

29  van der Sluijs KF, van Elden LJ, Nijhuis M et al. IL-10 is an important mediator of the enhanced susceptibility to 

pneumococcal pneumonia after influenza infection. J Immunol. 2004; 172:7603-9 

30  Didierlaurent A, Goulding J, Patel S et al. Sustained desensitization to bacterial Toll-like receptor ligands after 

resolution of respiratory influenza infection. J Exp Med. 2008; 205:323-9 

31   2006  

32   2007  

33   2011  

34  2017  2017  2017  

 

   

http://www.ncbi.nlm.nih.gov/pubmed?term=Palacios%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20046873
http://www.ncbi.nlm.nih.gov/pubmed?term=Hornig%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20046873
http://www.ncbi.nlm.nih.gov/pubmed?term=Cisterna%20D%5BAuthor%5D&cauthor=true&cauthor_uid=20046873
http://www.ncbi.nlm.nih.gov/pubmed/20046873
http://www.ncbi.nlm.nih.gov/pubmed?term=Gorwitz%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=18422434
http://www.ncbi.nlm.nih.gov/pubmed?term=Kruszon-Moran%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18422434
http://www.ncbi.nlm.nih.gov/pubmed?term=McAllister%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=18422434
http://www.ncbi.nlm.nih.gov/pubmed/18422434
http://www.ncbi.nlm.nih.gov/pubmed?term=Gillet%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=17599308
http://www.ncbi.nlm.nih.gov/pubmed?term=Vanhems%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17599308
http://www.ncbi.nlm.nih.gov/pubmed?term=Lina%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17599308
http://www.ncbi.nlm.nih.gov/pubmed/17599308
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20der%20Sluijs%20KF%5BAuthor%5D&cauthor=true&cauthor_uid=20459593
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20der%20Poll%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20459593
http://www.ncbi.nlm.nih.gov/pubmed?term=Lutter%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20459593
http://www.ncbi.nlm.nih.gov/pubmed/20459593
http://www.ncbi.nlm.nih.gov/pubmed?term=Pittet%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=19520922
http://www.ncbi.nlm.nih.gov/pubmed?term=Hall-Stoodley%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19520922
http://www.ncbi.nlm.nih.gov/pubmed?term=Rutkowski%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=19520922
http://www.ncbi.nlm.nih.gov/pubmed/?term=pittet+and+influenza+and+450
http://www.ncbi.nlm.nih.gov/pubmed?term=Kash%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=21933918
http://www.ncbi.nlm.nih.gov/pubmed?term=Walters%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=21933918
http://www.ncbi.nlm.nih.gov/pubmed?term=Davis%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=21933918
http://www.ncbi.nlm.nih.gov/pubmed/21933918
http://www.ncbi.nlm.nih.gov/pubmed?term=Peltola%20VT%5BAuthor%5D&cauthor=true&cauthor_uid=15962219
http://www.ncbi.nlm.nih.gov/pubmed?term=Murti%20KG%5BAuthor%5D&cauthor=true&cauthor_uid=15962219
http://www.ncbi.nlm.nih.gov/pubmed?term=McCullers%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=15962219
http://www.ncbi.nlm.nih.gov/pubmed/?term=peltola+and+249+and+influenza
http://www.ncbi.nlm.nih.gov/pubmed/?term=peltola+and+249+and+influenza
http://www.ncbi.nlm.nih.gov/pubmed?term=McCullers%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=15243927
http://www.ncbi.nlm.nih.gov/pubmed/15243927
http://www.ncbi.nlm.nih.gov/pubmed/15243927
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20der%20Sluijs%20KF%5BAuthor%5D&cauthor=true&cauthor_uid=15187140
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Elden%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=15187140
http://www.ncbi.nlm.nih.gov/pubmed?term=Nijhuis%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15187140
http://www.ncbi.nlm.nih.gov/pubmed/15187140
http://www.ncbi.nlm.nih.gov/pubmed?term=Didierlaurent%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18227219
http://www.ncbi.nlm.nih.gov/pubmed?term=Goulding%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18227219
http://www.ncbi.nlm.nih.gov/pubmed?term=Patel%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18227219
http://www.ncbi.nlm.nih.gov/pubmed/18227219


34 

 

 

 

 A(H1N1)pdm09 A(H5N1) A(H7N9)

(diffuse 

alveolar damage; DAD) ARDS
1)-4)

 

A(H1N1)pdm09 A(H1N1)

ARDS

 

 

1.  

 

(1)  

 

A(H1N1)pdm09

72 72

5)
4

ᵑ ᵒ

ᵓ90 ᵔ ICU

6)
23

6,650 2,515 ICU ARDS A(H1N1)pdm09

2404

7)
A(H7N9) ARDS 3

3
8)

14 A(H7N9) 4

9)  A(H7N9)

288 80mg / methylprednisolone



35 

 

7 60 1.98; 

95%CI, 1.03-3.97; p=0.04 150mg / methylprednisolone

30 60

10)
A(H5N1) 26

ARDS

11)
29

12)
 

ARDS ₩ 23

6,000

1.85 4.22
13)

19

1.98 3.16

ICU 3.82 4.78

14)
 

 

(2)  

 

 A(H1N1)pdm09 197 146 74 28

14

15)

16)

17)
ARDS 1

24 7 60

ICU

7
16)

10 randomized controlled trial RCT 1,780

7

18)
 

 

WHO

19)
RCT

20)



36 

 

ARDS

7 10

hydrocortisone 200 mg 300mg/  

mTOR

H1N1 38 14

19 19

21)

 

 

2.  

 

(1)  

 

 2009 A(H1N1)pdm09

A(H1N1)pdm09

733

ICU148

22)
 

RCT  

 

(2)  

 

Viasus A(H1N1)pdm09 14

15)
23 RCT

22% RCT

ɓ-

23) ₩

2,283 RCT ɓ- ɓ-

90
24)



37 

 

218

ICU

25)
28

9,850

26)
RCT ARDS

180
27)

 

ARDS

 

 

3.  

 

(1)  

 

18 1 RCT

20
28)

11 RCT 4655

2368 2287

29)
Viasus

A(H1N1)pdm09

15)
2007 2008

3,043

30
30)

 

RCT

 

 

(2)  

 

 

A(H1N1)pdm09

ARDS



38 

 

31)

32)

 

  

RCT

 

 

 

 

1  Perez-Padilla R, de la Rosa-Zamboni D, Ponce de Leon S,et al. INER working group on influenza. Pneumonia and 

respiratory failure from swine-origin influenza A (H1N1) in Mexico. N Engl J Med 2009; 361: 680-9. 

2  WHO. Clinical aspects of pandemic 2009 influenza A (H1N1) virus infection. N Engl J Med 2010; 362: 1708-1719. 

3  Korteweg C, Gu J. Pathology, molecular biology, and pathogenesis of avian influenza A (H5N1) infection in human. 

Am J Pathol 2008; 172: 1155-70. 

4  Li Q, Zhou L, Zhou M, et al. Epidemiology of the avian influenza A (H7N9) outbreak in China. N Engl J Med 2014; 

370: 520-32. 

5  Han K, Ma H, An X, et al. Early use of glucocorticoids was a risk factor for critical disease and death from pH1N1 

infection. Clin Infect Dis 2011; 53: 326-33. 

6  Povoa P, Salluh JI. What is the role of steroids in pneumonia therapy? Curr Opin Infect Dis 2012; 25: 199-204. 

7  Confalonieri M, Kodric M, Santagiuliana M,et al. To use or not to use corticosteroids for pneumonia? A clinicianôs 

perspective. Monaldi Arch Chest Dis 2012; 77: 94-101. 

8  Gao R, Cao B, hu Y, et al. Human infection with a novel avian-origin influenza A (H7N9) virus. N Engl J Med 2013; 

368: 1888-97. 

9  Hu Y, Lu S, Song Z, et al. Association between adverse clinical outcome in human disease caused by novel 

influenza A H7N9 virus and sustained viral shedding and emergence of antiviral resistance. Lancet 2013; 381: 

2273-79. 

10  Cao B, Gao H, Zhou B, et al. Adjuvant Corticosteroid Treatment in Adults With Influenza A (H7N9) Viral Pneumonia. 

Crit Care Med. 2016; 44:e318-28. 

11  Yu H, Gao Z, Feng Z, et al. Clinical characteristics of 26 human cases of highly pathogenic avian influenza A 

(H5N1) virus infection in China. PLoS ONE 2008; 3(8): e2985. 

12  Hien ND, Ha NH, Van NT, et al. Human infection with highly pathogenic avian influenza virus (H5N1) in northern 

Vietnam, 2004-2005. Emerg Infect Dis 2009; 15:19-23.  

http://www.ncbi.nlm.nih.gov/pubmed?term=de%20la%20Rosa-Zamboni%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19564631
http://www.ncbi.nlm.nih.gov/pubmed?term=Ponce%20de%20Leon%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19564631
http://www.ncbi.nlm.nih.gov/pubmed?term=Gu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18403604
http://www.ncbi.nlm.nih.gov/pubmed?term=Ma%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21810744
http://www.ncbi.nlm.nih.gov/pubmed?term=An%20X%5BAuthor%5D&cauthor=true&cauthor_uid=21810744
http://www.ncbi.nlm.nih.gov/pubmed?term=Salluh%20JI%5BAuthor%5D&cauthor=true&cauthor_uid=22156902
http://www.ncbi.nlm.nih.gov/pubmed?term=Kodric%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23193846
http://www.ncbi.nlm.nih.gov/pubmed?term=Santagiuliana%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23193846
http://www.ncbi.nlm.nih.gov/pubmed/26934144


39 

 

13  Zhang Y, Sun W, Svendsen ER, et al. Do corticosteroids reduce the mortality of influenza A (H1N1) infection? A 

meta-analysis. Crit Care 2015 Feb 20;19:46. doi: 10.1186/s13054-015-0764-5. 

14  Yang JW, Fan LC, Miao XY, et al. Corticosteroids for the treatment of human infection with influenza virus: a 

systematic review and meta-analysis. Clin Microbiol Infect 2015; 21: 956-63. 

15  Viasus D, Paño-Pardo JR, Cordero E, et al. Effect of immunomodulatory therapies in patients with pandemic 

influenza A (H1N1) 2009 compicated by pneumonia. J Infect 2011; 62: 193-9. 

16  Confalonieri M, Annane D, Antonaglia C, et al. Is prolonged low-dose glucocorticoid treatment beneficial in 

community-acquired pneumonia? Curr Infect Dis Rep 2013; 15: 158-66. 

17  Dellinger RP, Carlet JM, Masur H, et al. Surviving Sepsis Campaign guidelines for management of severe sepsis 

and septic shock. Intensive Care Med 2004; 30: 536-55. 

18  Horita N, Otsuka T, Haranaga S, et al. Adjunctive systemic corticosteroids for hospitalized community-acquired 

pneumonia: systemic review and meta-analysis 2015 update. Sci Rep 2015 Sep 16. doi: 10.1038/srep14061. 

19  World Health Organization (WHO) website. Clinical management of human infection with pandemic (H1N1) 2009: 

revised guideline, November 2009. 

Available:http://www.who.int/csr/resources/publications/swineflu/clinical_management_h1n1.pdf.Accessed 2012 

Jan 9. 

20  Rodrigo C, Leonardi-Bee J, Nquyen-Van-Tam J, Lim WS. Corticosteroids as adjunctive therapy in the treatment of 

influenza. Cochrane Database Syst Rev 2016 Mar 7;3:CD010406. doi: 10.1002/14651858.CD010406.pub2. 

21  Wang CH, Chung FT, Lin SM, et al. Adjuvant treatment with a mammalian target of rapamycin inhibitor, sirolimus, 

and steroids improves outcomes in patients with severe H1N1 pneumonia and acute respiratory failure. Crit Care 

Med. 2014; 42:313-21. 

22  Martin-Loeches I, Bermejo-Martin JF, Vallés J, et al. Macrolide-based regimens in absence of bacterial co-infection 

in critically ill H1N1 patients with primary viral pneumonia. Intensive Care Med 2013; 39: 693-702. 

23  Asadi L, Sligl WI, Eurich DT, et al. Macrolide-based regimens and mortality in hospitalized patients with 

community-acquired pneumonia: a systematic review and meta-analysis. Clin Infect Dis 2012; 55:371-80. 

24  Postma DF, van Werkhoven CH, van Elden LJ, et al. Antibiotic treatment strategies for community-acquired 

pneumonia in adults. N Engl J Med. 2015; 372:1312-23. 

25  Martin-Loeches I, Lisboa T, Rodriguez A, et al. Combination antibiotic therapy with macrolides improves survival in 

intubated patients with community-acquired pneumonia. Intensive Care Med 2010; 36:612-20. 

26  Sligl WI, Asadi L, Eurich DT, et al. Macrolides and mortality in critically ill patients with community-acquired 

pneumonia: a systematic review and meta-analysis. Crit Care Med. 2014; 42:420-32. 

27  Walkey AJ, Wiener RS. Macrolide antibiotics and survival in patients with acute lung injury. Chest 2012; 

141:1153-9. 

28  Janda S, Young A, Fitzgerald JM, et al. The effect of statins on mortality from severe infections and sepsis: a 

systematic review and meta-analysis. J Crit Care 2010; 25: 656. e7-22. 

29  van den Hoek HL, Bos WJ, de Boer A, et al. Statins and prevention of infections: systematic review and 

http://dx.doi.org/10.1186%2Fs13054-015-0764-5
http://www.ncbi.nlm.nih.gov/pubmed?term=Pa%C3%B1o-Pardo%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=21295604
http://www.ncbi.nlm.nih.gov/pubmed?term=Cordero%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21295604
http://www.ncbi.nlm.nih.gov/pubmed?term=Annane%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23371407
http://www.ncbi.nlm.nih.gov/pubmed?term=Antonaglia%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23371407
http://www.ncbi.nlm.nih.gov/pubmed?term=Carlet%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=14997291
http://www.ncbi.nlm.nih.gov/pubmed?term=Masur%20H%5BAuthor%5D&cauthor=true&cauthor_uid=14997291
https://dx.doi.org/10.1038%2Fsrep14061
http://www.who.int/csr/resources/publications/swineflu/clinical_management_h1n1.pdf.Accessed
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=24105455
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chung%20FT%5BAuthor%5D&cauthor=true&cauthor_uid=24105455
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=24105455
http://www.ncbi.nlm.nih.gov/pubmed/24105455
http://www.ncbi.nlm.nih.gov/pubmed/24105455
http://www.ncbi.nlm.nih.gov/pubmed?term=Bermejo-Martin%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=23344833
http://www.ncbi.nlm.nih.gov/pubmed?term=Vall%C3%A9s%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23344833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Postma%20DF%5BAuthor%5D&cauthor=true&cauthor_uid=25830421
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Werkhoven%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=25830421
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Elden%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=25830421
http://www.ncbi.nlm.nih.gov/pubmed/?term=Postma+DF+et+al.+N+Engl+J+Med+2015%3B+372%3A+1312-1323
http://www.ncbi.nlm.nih.gov/pubmed?term=Lisboa%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19953222
http://www.ncbi.nlm.nih.gov/pubmed?term=Rodriguez%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19953222
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sligl%20WI%5BAuthor%5D&cauthor=true&cauthor_uid=24158175
http://www.ncbi.nlm.nih.gov/pubmed/?term=Asadi%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24158175
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eurich%20DT%5BAuthor%5D&cauthor=true&cauthor_uid=24158175
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sligl+WI%2C+et+al.+Crit+Care+Med+42%3A+420-432%2C+2014
http://www.ncbi.nlm.nih.gov/pubmed?term=Wiener%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=22116799
http://www.ncbi.nlm.nih.gov/pubmed?term=Janda%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20413251
http://www.ncbi.nlm.nih.gov/pubmed?term=Young%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20413251
http://www.ncbi.nlm.nih.gov/pubmed?term=Fitzgerald%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=20413251
http://www.ncbi.nlm.nih.gov/pubmed/?term=Janda+S%2C+J+Crit+Care%2C+2010
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20den%20Hoek%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=22127443
http://www.ncbi.nlm.nih.gov/pubmed?term=Bos%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=22127443
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Boer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22127443


40 

 

meta-analysis of data from large randomised placebo controlled trials. BMJ 2011; 343: d7281. 

30  Vandermeer ML, Thomas AR, Kamimoto L, et al. Association between use of statins and mortality among patients 

hospitalized with laboratory-confirmed influenza virus infections: a multistate study. J Infect Dis 2012; 205:13-9. 

31  Yokoyama T, Tsushima K, Ushiki A, et al. Acute lung injury with alveolar hemorrhage due to a novel swine-origin 

influenza A (H1N1) virus. Inter Med 2010; 49: 427-30. 

32  Seki M, Suyama N, Hashiguchi K, et al. A patient with fulminant influenza-related bacterial pneumonia due to 

Streptococcus pneumoniae followed by Mycobacterium tuberculosis infection. Inter Med 2008; 47: 2043-7. 

 

   

http://www.ncbi.nlm.nih.gov/pubmed/?term=van+den+Hoek+HL%2C+BMJ%2C+2011
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vandermeer%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=22170954
http://www.ncbi.nlm.nih.gov/pubmed/?term=Thomas%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=22170954
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kamimoto%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22170954
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vandermeer+ML%2C+J+Infect+Dis%2C+2012
http://www.ncbi.nlm.nih.gov/pubmed?term=Tsushima%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20190477
http://www.ncbi.nlm.nih.gov/pubmed?term=Ushiki%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20190477
http://www.ncbi.nlm.nih.gov/pubmed?term=Suyama%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19043258
http://www.ncbi.nlm.nih.gov/pubmed?term=Hashiguchi%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19043258


41 

 

 

 

2009 A(H1N1)pdm09

COPD

ARDS

ARDS

non-invasive positive pressure ventilation NPPV

90

ARDS

extra corporeal membrane oxygenation ECMO

ECMO

 

 

1.  

 

PaO2 PaCO2

PaO2  60 Torr 

 

A(H7N9)

ARDS  

SpO2 93% X

A(H1N1)pdm09 A(H7N9)

 



42 

 

X .  ARDS

ARDS

CT  

PaO2 60 Torr FIO2=0.2 PaO2/FIO2 P/F

60/0.2 300 Torr

ARDS 2012

Berlin
1)

PEEP 5 cmH2O P/F

300 Torr ARDS -1 ARDS

200 P/F֔300 100 P/F֔200 P/F֔100

ARDS 40 50%

 

 

΅1  ARDS Berlin  

  1  

a
 

 

 

 
 

ARDS  

 

b
 

 

 200 Torr < PaO2/FIO2 ֔ 300 Torr,  PEEP or CPAP ֕ 5 cmH2O
c
 

 100 Torr < PaO2/FIO2 ֔ 200 Torr, PEEP ֕ 5 cmH2O  

 PaO2/FIO2 ֔ 100 Torr, PEEP ֕ 5 cmH2O  

CPAP, continuous positive airway pressure; FIO2, ; PaO2, ; PEEP, positive 

end-expiratory pressure 

a X CT 

b 1000m [PaO2/FIO2 x ( /760)]  

c PEEP/CPAP  

 

 ARDS COPD

ARDS

 

 

2.  

 



43 

 

SpO2 94 95

COPD

PaCO2 

 

 high-flow nasal cannula HFNC

FIO2 PEEP

A(H1N1)pdm09

2
2)

 

 

3. non-invasive positive pressure ventilation NPPV  

 

NPPV

NPPV

A(H1N1)pdm09

NPPV
3)-5)

NPPV  

NPPV

EPAP 3 15 cmH2O 2 cmH2O

CT

EPAP  

IPAP EPAP 25 30 / 1

5 6 mL/kg 20 30 

cmH2O 20 cmH2O

FIO2 1.0 SpO2 90% FIO2  

NPPV

NPPV
6)

0.5 1 m IPAP

7)
 

 

 

 

 



44 

 

4. ΅1  

 

(1)  

 

A(H1N1)pdm09  

 

 

ARDS

 

 

(2)  

 

 

 

1) SaO2֕90 SpO2  

2)  

3)  

 

(3) 
8),9)

 

 

ARDS

ARDS

PEEP

high PEEP

CO2  

 

-   

       

 30 cmH2O  

  15 cmH2O ˈPEEP 

 6 8 mL/kg 

PEEP  5 20 cmH2O 

  10 30  

 



45 

 

(4) 
10)

 

 

 

 

5. ECMO
9),11)-19)

 

 

ECMO

2009

ECMO

13)
A(H1N1)pdm09

ECMO

13)-17)
 

 

(1)  

 

ECMO

ECMO  

Å  

FIO2 1.0 PEEP 10 20 cmH2O PaO2 80Torr

 

Å  

PaCO2 pH 7.15  

 

(2)  

 

1  ECMO

13-17)
 

2  ECMO  

3  ECMO 7 ECMO

15)
 

4  ECMO
19)

 

 

(3)  

1    



46 

 

Å  

2    

Å  

Å  

Å  

Å  

п-  

 

΅1  

 

 

 

 

 

 

 

 

                                 

 

 

 

 

 

                         

 

 

 

 

 

 

 

1  ARDS Definition Task Force. Acute respiratory distress syndrome. The Berlin Definition. JAMA 2012; 307: 

2526ī2533. 

2  Rello J, Pérez M, Roca O, et al. High-flow nasal therapy in adults with severe acute respiratory infection: a cohort 

study in patients with 2009 influenza A/H1N1v. J Crit Care. 2012; 27: 434-439. 

3  Masclans JR, Pérez M, Almirall J, et al: Early non-invasive ventilation treatment for severe influenza pneumonia. 

 

or 

PaO2 ֔ 60 Torr 

 

SpO2 > 90%  

 

 

 

NPPV  

 

 

 

ECMO 



47 

 

Clin Microbiol Infect 2013; 19: 249-256. 

4  Timenetsky KT, Aquino SH, Saghabi C, et al: High success and low mortality rates with non-invasive ventilation in 

influenza A H1N1 patients in a tertiary hospital. BMC Res Notes 2011; 4: 375. 

5  Ríos FG, Estenssoro E, Villarejo F, et al: Lung function and organ dysfunctions in 178 patients requiring mechanical 

ventilation during the 2009 influenza A (H1N1) pandemic. Crit Care 2011; 15: R201. 

6  Esquinas AM, Pravinkumar SE, Scala R3, et al: Noninvasive mechanical ventilation in high-risk pulmonary 

infections: a clinical review. Eur Respir Rev 2014; 23: 427-438. 

7  Hui DS, Chow BK, Ng SS, et al: Exhaled air dispersion distances during noninvasive ventilation via different 

Respironics face masks. Chest 2009; 136: 998-1005. 

8  The Acute Respiratory Distress Syndrome Network Ventilation with lower tidal volumes as compared with 

traditional tidal volumes for acute lung injury and the acute respiratory distress syndrome N Engl J Med 2000; 342: 

1301-1308. 

9  (H1N1)

ver.1 21 8 31 http://square.umin.ac.jp/jrcm/pdf/procomment-2.pdf 

10  Jog S, Patel D, Dravid T, et al. Early application of high frequency oscillatory ventilation in óH1N1 influenzaô related 

ARDS is associated with better outcome: a retrospective study. Intensive Care Med 2013; 39: 1146-1147. 

11  Brodie D, Bacchetta M. Extracorporeal membrane oxygenation for ARDS in adults. N Engl J Med 2011; 365: 

1905-1914. 

12  Annich G, Lynch W, MacLaren G, et al. (Ed.) ECMO Extracorporeal cardiopulmonary support in critical care. 4th 

edition.  

13  Noah MA, Peek GJ, Finney SJ, et al. Referral to an extracorporeal membrane oxygenation center and mortality 

among patients with severe 2009 influenza A(H1N1). JAMA 2011; 306: 1659-1668. 

14  Takeda S, Kotani T, Nakagawa S, et al. Extracorporeal membrane oxygenation for 2009 influenza A (H1N1) severe 

respiratory failure in Japan. J Anesth 2012; 26: 650-657. 

15  Extracorporeal Life Support Organization. ELSO H1N1 Specific Guidelines. 

(http://www.elsonet.org/index.php/resources/guidelines.html) 

16  Patroniti N1, Zangrillo A, Pappalardo F, et al. The Italian ECMO network experience during the 2009 influenza 

A(H1N1) pandemic: preparation for severe respiratory emergency outbreaks. Intensive Care Med. 2011; 37: 

1447-57.  

17  Pham T, Combes A, Rozé H, et al. Extracorporeal membrane oxygenation for pandemic influenza 

A(H1N1)-induced acute respiratory distress syndrome: a cohort study and propensity-matched analysis. Am J 

Respir Crit Care Med. 2013;187:276-85. 

18  Zangrillo A, Biondi-Zoccai G, Landoni G, et al. ECMO in patients with H1N1 influenza infection: a systemic review 

and meta-analysis including 8 studies and 266 patients receiving ECMO. Crit Care. 2013 Feb 13;17(1):R30.  

19  Pappalardo F, Pieri M, Greco T, et al. Predicting mortality risk in patients undergoing venovenous ECMO for ARDS 

due to influenza A (H1N1) pneumonia: the ECMOnet score. Intensive Care Med 2013; 39: 275-81. 

http://square.umin.ac.jp/jrcm/pdf/procomment-2.pdf
http://www.elsonet.org/index.php/resources/guidelines.html
http://www.ncbi.nlm.nih.gov/pubmed?term=Patroniti%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21732167
http://www.ncbi.nlm.nih.gov/pubmed?term=Zangrillo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21732167
http://www.ncbi.nlm.nih.gov/pubmed?term=Pappalardo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21732167
http://www.ncbi.nlm.nih.gov/pubmed?term=Pham%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23155145
http://www.ncbi.nlm.nih.gov/pubmed?term=Combes%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23155145
http://www.ncbi.nlm.nih.gov/pubmed?term=Roz%C3%A9%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23155145
http://www.ncbi.nlm.nih.gov/pubmed?term=Zangrillo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23406535
http://www.ncbi.nlm.nih.gov/pubmed?term=Biondi-Zoccai%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23406535
http://www.ncbi.nlm.nih.gov/pubmed?term=Landoni%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23406535
http://www.ncbi.nlm.nih.gov/pubmed?term=Pappalardo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23160769
http://www.ncbi.nlm.nih.gov/pubmed?term=Pieri%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23160769
http://www.ncbi.nlm.nih.gov/pubmed?term=Greco%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23160769


48 

 

    

    



49 

 

 

 

        influenza-associated encephalopathy: IAE

 

5  2003 11

1)

24 38ϴ

 

 2004 2010

6 0-83 H1N1 A B 2009

2, 3)

1 2011₩12 (2011 36 ₩2012 10 )

71 20 9 (12.7%)
4)

2012₩13

2015₩16

223

38 ( 2) 
5~8)

 

 
9-18)

19)

 

 

 

 

 

 

 

 

 



50 

 

-  10 A  

 

3)  

 

   

 

 


