
Severe Influenza: 
Management and Research Challenges

Michael G. Ison, MD MS FIDSA FAST
Professor, Division of Infectious Diseases & Organ Transplantation

Transplant & Immunocompromised Host Infectious Diseases Service

Northwestern University Feinberg School of Medicine

New Jersey Infectious Diseases Society ςRenaissance Woodbridge Hotel

25 April 2018



Disclosures
ÅResearch SupportÁ

o Beckman Coulter, Cephied, Chimerix, Emergent BioScience, Gilead, 

Janssen/Johnson & Johnson, Shire

ÅPaid Consultation

o Celltrion, Genentech/Roche, Janssen, Toyama/MediVector, Seqirus, 

Shionogi, VirBio

ÅUnpaid Consultation

o GlaxoSmithKline, Romark, Vertex

ÅData & Safety Monitoring Board Participation

o GlaxoSmithKline, Shionogi

As of 3/17/18; ° Paid to Northwestern University.



Severe Influenza

ÅInfluenza:  Epidemiology & Seasonality

ÅSevere Influenza:  Risk & Definitions

o Hospitalized adults

o Immunocompromised

ÅChallenges to Influenza Research

o Challenges of studies in hospitalized adults

o Novel Scoring and Outcomes Measures



Epidemiology & Importance



Influenza:  Epidemic Impact

Å25-50 Million influenza cases/year

ÅExcess mortality (25,000 excess deaths/ yr)

ÅExcess hospitalization (226,000/year)

Å2-3 fold increase in pneumonia rate

ÅTotal annual costs: $25 billion in the US

Å10%: Direct costs of increased medical care

o Superinfections, exacerbation of CHF, RAD

Å90%: Indirect costs (lost productivity, employee 
absenteeism)

Thompson et al. Influenza and other respiratory viruses.  2009; 3:37-49.  
Thompson et al.  JAMA.  2004;292:1333-1340.  MMWR.  2010; 59: 1057-1062.



Influenza:  Epidemic Impact

Molinari et al.  Vaccine. 2007;25:5086-5096.

AGE (YR) Outpatient 
Visits

Hospitalized 
Days

Days of 
Productivity 

Lost

Life Years Lost

<5 3,728 280 5,328 11

5-17 3,718 9 6,666 3

18-49 5.270 144 10,178 36

50-64 4,329 345 6,616 92

65+ 14,309 958 15,215 468

Total US 
Burden

31,354 3,131 44,003 611

Age-Specific Annual Burden of Influenza in the United States 



Influenza:  An Important Impact on Life Expectancy



Influenza:  SeasonalEpidemiology

CDC.MMWR. July 28, 2006;55 (RR-10):1-42.
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Laboratory Confirmed Hospitalized Influenza





Thompson, et al.  JAMA.  2003; 289:179-186.

Seasonal Influenza: Mortality



Seasonal Influenza:  Hospitalizations

GlezenWP.Am RevRespirDis. 1987;136:550-555.



Influenza in Pregnant Women:  Hospitalization

Hartert et al.  Am J ObstetGynecol.  2003; 189: 1705-1712.



Influenza Mortality:  Trends Over Time

Fiore et al.  MMWR.  2010; 59: 1-47.



Influenza Mortality:  Impact of Pandemics

Simonsenet al.  J Infect Dis.  1998; 178: 53-60.



Influenza:  Risk Groups

WHO Writing Committee.  NEJM.  2010;362: 1708-1719.



Influenza: Diagnosis & Surveillance



Influenza-Like Illness
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Public Health Agency of Canada. Flu Watch. 



Contemporary Rapid Diagnostics:  A Step Forward

Merckexet al.  AnnalInt Med.  2017;167: 394-409.

Digital Immunoassays:  Influenza A vs. B



Contemporary Rapid Diagnostics:  A Step Forward

Merckexet al.  AnnalInt Med.  2017;167: 394-409.

Rapid NAAT:  Influenza A vs. B



Contemporary Rapid Diagnostics:  A Step Forward

Merckexet al.  AnnalInt Med.  2017;167: 394-409.



Influenza Virus:  Replication & Antiviral Targets



Available Agents:  M2 Inhibitors

Hayden. N EngJMed. 2006; 354:785-788. BrightRA. JAMA. 2006;295:891-895.

ωDue to widespread 
resistance, M2 Inhibitors 
are not recommended
ςAmantadine 

ςRimantadine



Laninamivir

(Inavir®)

Oseltamivir

(Tamiflu®) Peramivir

Zanamivir

(Relenza®)

Structure:

Dosing 

frequency

40mg

Single dose

75mg BID

5 days

600mg QD

5-10 days

10mg BID

5 days

Route of 

administration
Inhaled Oral Parenteral Inhaled

Bantiaet al. Antiviral Res. 2006; 69: 39-45. Peramivir Investigator Brochure V.4 Jul 2009; 
oseltamivir, zanamivir& laninamivirpackage inserts.

Available Neuraminidase Inhibitors

H13C7H13C7



Treatment Efficacy:  Oseltamivir

Aoki et al. J Antimicrob Chemother . 2003;51:123-129


