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Outline & Objectives 

 Review a case presentation of influenza 

 Define sepsis and its management 

 Identify core influenza prevention strategies 

 Discuss the development of an universal 

influenza vaccine 

Case Presentation  

 

DOES THIS PATIENT HAVE 

INFLUENZA? 

Influenza 
Background--Seasonal 

 An acute self-limited respiratory infection  

 Fever 

 Chills 

 Myalgia (muscle pain) 

 Headache 

 Cough 

 Fatalities due to complications  

 Viral & secondary bacterial pneumonia 

 Transmitted by:  

 Coughing and sneezing 

 Hand contacts 

 Touching contaminated environmental objects 

 Influenza is caused by Influenza A & B viruses 

 

Influenza 

      1            2             3            4             5            6            7       

  

Symptoms 

Infection (Days 

Virus Detection 

Latency 

Incubation 
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WHO surveillance case definitions for ILI and SARI* 

ILI case definition 

 An acute respiratory infection with: 

 measured fever of ≥ 38 C° (100.4 F°) 

 and cough; 

 with onset within the last 10 days 

SARI case definition 

 An acute respiratory infection with: 

 history of fever or measured fever of ≥ 38 C° (100.4 F°); 

 and cough; 

 with onset within the last 10 days; 

 and requires hospitalization 

*Influenza-like illness (ILI) and severe acute respiratory infections (SARI) 

Clinical versus laboratory diagnosis 

 Detection of influenza virus can reduce unnecessary 

laboratory testing for other etiologies and inappropriate 

antibiotic use, improve the effectiveness of infection 

prevention and control measures, and increase the 

appropriate use of antiviral medications  

 

 However, during known influenza outbreaks, most 

patients with acute febrile respiratory illnesses not 

requiring hospital admission and who are not at 

increased risk for influenza complications can be 

diagnosed clinically as having influenza  

Clinical Diagnosis 

 Combination of fever and cough within 48 

hours of the development of symptoms 

 Positive predictive value of 79% 

 Older adult patients may present without 

fever and with milder systemic symptoms 

than younger patients, but with higher 

frequencies of altered mental status 

Copyrights apply 

During influenza activity, influenza testing 

should be obtained in the following patients: 

 Immunocompromised outpatients and outpatients at high risk 

for influenza complications with influenza-like illness, 

pneumonia, or nonspecific respiratory illness (e.g., cough 

without fever) 

 Patients requiring hospitalization with acute respiratory illness, 

including pneumonia, with or without fever 

 Patients requiring hospitalization with acute worsening of 

chronic cardiopulmonary disease  

 e.g., chronic obstructive pulmonary disease, asthma, coronary artery 

disease, or congestive heart failure 
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During influenza activity, influenza testing 

should be obtained in the following patients: 

 Patients requiring hospitalization who are 

immunocompromised or at high risk for influenza 

complications who present with acute onset of 

respiratory symptoms with or without fever 

 Individuals who develop acute onset of 

respiratory symptoms with or without fever, or 

respiratory distress, after hospital admission 

Influenza diagnostic tests for respiratory specimens 

Copyrights apply 

Therapy of Influenza 

Prompt initiation of antiviral therapy for individuals with suspected or 

confirmed influenza infection and any of the following features: 

 Patients hospitalized with influenza, regardless of illness duration 

prior to hospitalization 

 Outpatients with severe or progressive illness, regardless of illness 

duration 

 Outpatients who are at high risk of influenza complications, including:  

 Immunocompromised patients 

 Patients with chronic medical conditions  

 Patients ≥65 years of age 

 Pregnant women and women up to two weeks postpartum 

Therapy of Influenza 

Consider for outpatients with suspected or confirmed influenza who are 

not at high risk for influenza complications, irrespective of influenza 

vaccination history, if they meet any of the following criteria: 

 Outpatients with illness onset ≤48 hours before presentation in order to 

reduce the duration of illness; those who present >48 hours after illness 

onset should not be treated with antivirals since they are unlikely to benefit 

 

 Symptomatic outpatients who are household contacts of persons at high risk 

for influenza complications, particularly those who are severely 

immunocompromised  

 

 Symptomatic health care providers who routinely care for patients at high 

risk for influenza complications, particularly those who are severely 

immunocompromised 

ANY ALARMING SIGNS OR 

SYMPTOMS? 



4 

Go to the Emergency Department if… 
American College of Emergency Physicians (ACEP) 

Signs for adults with flu include: 

 Difficulty breathing or shortness of breath 

 Chest pain or abdominal pain 

 Sudden dizziness 

 Confusion 

 Severe or persistent vomiting 

 Flu-like symptoms that appear to get better, but 

then return with a fever and worse cough 

 Swelling in the mouth or throat 

Go to the Emergency Department if… 
American College of Emergency Physicians (ACEP) 

In children, emergency symptoms include: 

 Fast breathing or trouble breathing 

 Bluish skin color 

 Not drinking enough fluids 

 Not waking up or not interacting 

 Being so irritable that the child does not want to be held 

 Flu-like symptoms that improve, but then return with a 

fever and worse cough 

 Fever with a rash 

If you see two or more of these symptoms, seek 

emergency medical help as soon as possible and say, “I 

am concerned about sepsis.” The symptoms include: 
 

     S – Shivering, fever, or feeling very cold 

     E – Extreme pain or general discomfort     

    (“worst ever”) 

     P – Pale or discolored skin 

     S – Sleepiness, difficulty rousing, confusion 

      I – “I feel like I might die” feeling 

     S – Short of breath      

 
https://www.sepsis.org 

WHY DOES INFLUENZA KILL 

OUR PATIENTS? 

 Secondary pulmonary infections by encapsulated bacteria including 

Streptococcus pneumoniae and Staphylococcus aureus following influenza 

represent a common and challenging clinical problem. The reasons for this 

polymicrobial synergy are still not completely understood, hampering 

development of effective prophylactic and therapeutic interventions. 

Although it has been commonly thought that viral-induced epithelial cell 

damage allows bacterial invasiveness, recent studies by several groups 

have now implicated dysfunctional innate immune defenses following 

influenza as the primary culprit for enhanced susceptibility to secondary 

bacterial infections. Understanding the immunological imbalances that are 

responsible for virus/bacteria synergy will ultimately allow the design of 

effective, broad-spectrum therapeutic approaches for prevention of 

enhanced susceptibility to these pathogens.        J Immunology, 2013, 191: 2047–2052. 

Kinetics of influenza virus infection and susceptibility to bacterial coinfection. 

Dennis W. Metzger, and Keer Sun J Immunol 
2013;191:2047-2052 

Copyright © 2013 by The American Association of Immunologists, Inc. 
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Defining sepsis in 2019… Sepsis is defined as… 

A. Patient with “SIRS” who has infection. 

B. Patient with pneumonia in the critical care 

unit. 

C. Postoperative patient in the critical care unit 

with hypotension following a lithotripsy 

procedure for stones. 

D. Life-threatening organ dysfunction caused 

by dysregulated host response to infection. 

Sepsis-3—The Document 

Craig Coopersmith: New sepsis definitions and qSOFA. 11/14/16. 

A task force (n = 19) with 

expertise in sepsis pathobiology, 

clinical trials, and epidemiology 

was convened by the Society of 

Critical Care Medicine and the 

European Society of Intensive 

Care Medicine 

SOFA* Score 

JAMA 2016; 315: 801-10. *SOFA = Sequential [Sepsis-related] Organ Failure Assessment  

Developing new screening criteria… 

Craig Coopersmith: New sepsis definitions and qSOFA. 11/14/16. 

Tell me again…how do I do this? 

JAMA 2016; 315: 801-10.          SOFA = Sequential [Sepsis-related] Organ Failure Assessment  
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Conclusions and Relevance… 

 These [The Third International Consensus 

Definitions for Sepsis and Septic Shock (Sepsis-

3)] updated definitions and clinical criteria should 

replace previous definitions, offer greater 

consistency for epidemiologic studies and 

clinical trials, and facilitate earlier recognition 

and more timely management of patients with 

sepsis or at risk of developing sepsis. 
  

 

 

 JAMA. 2016;315(8):801-810. doi:10.1001/jama.2016.0287. 

Sepsis Management 

 Review the approach consistent with 2016 guidelines 

issued by the Surviving Sepsis Campaign and the 

Society of Critical Care Medicine (SCCM)/European 

Society of Intensive Care Medicine (ESICM)  

 Such definitions/guidelines are not unanimously accepted 

 The Center for Medicare and Medicaid Services (CMS) still continues 

to support the previous definition of systemic inflammatory response 

syndrome, sepsis, and severe sepsis 

 The Infectious Diseases Society of America (IDSA) does not endorse 

the SCCM/ESICM 2016 guidelines for many reasons, including the 

IDSA does not agree with “one size fits all” recommendations 

Sepsis/Septic Shock Management 

 Therapeutic priorities include securing the airway, 

correcting hypoxemia, and establishing vascular access 

for the early administration of fluids and antibiotics 

 Simultaneously obtaining the following is preferable 

(within 45 minutes) but should not delay the 

administration of fluids and antibiotics: routine laboratory 

studies, serum lactate, arterial blood gases, blood 

cultures (aerobic and anaerobic) from two distinct 

venipuncture sites and from all indwelling vascular 

access devices, cultures from easily accessible sites 

(e.g., sputum, urine), and imaging of suspected sources 

Sepsis/Septic Shock Management 

 Infusion of intravenous fluids (30mL/kg) within the first 

three hours of presentation, rather than vasopressors, 

inotropes, or red blood cell transfusions  
 Fluid boluses are the preferred method of administration and should be 

repeated until blood pressure and tissue perfusion are acceptable, 

pulmonary edema ensues, or there is no further response.  

 Crystalloid solutions (e.g., normal saline or Ringer’s lactate) are our 

preferred resuscitation fluid.  

Sepsis/Septic Shock Management 

 Optimal doses of empiric broad spectrum intravenous therapy with one or 

more antimicrobials be administered, in a prompt fashion (e.g., within one 

hour) of presentation  

 Broad spectrum is defined as therapeutic agent(s) with sufficient activity to 

cover a broad range of gram negative and positive organisms and, if 

suspected, against fungi and viruses.  

 For patients with septic shock, particularly that associated with likely gram 

negative sepsis, we suggest combination therapy, defined as multiple 

antibiotics (at least two) from different classes given with the intent of 

covering a known or suspected pathogen with more than one antibiotic. 

 Agent selection depends upon patient's history, comorbidities, immune 

defects, clinical context, suspected site of infection, presence of invasive 

devices, Gram stain data, and local prevalence and resistance patterns. 

Sepsis/Septic Shock Management 

 Fluid management can be guided using clinical targets including 

mean arterial pressure 65 mmHg to 70 mmHg  and urine output ≥0.5 

mL/kg/hour 

 In addition, while dynamic measures of fluid responsiveness (e.g., 

respiratory changes in the radial artery pulse pressure) are 

preferred, static measures of determining adequacy of fluid 

administration (e.g., central venous pressure 8 to 12 mmHg or 

central venous oxygen saturation ≥70 percent) may be more readily 

available 

 Serum lactate should be followed (e.g., every six hours), until there 

is a definitive clinical response 

 It is prudent that other measures of the overall response to infection 

also be followed (e.g., routine laboratory studies, arterial blood 

gases, microbiology studies) 
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Sepsis/Septic Shock Management 

 For patients with sepsis who remain hypotensive despite 

adequate fluid resuscitation (e.g., 3L in first three hours), 

initiate vasopressors 

 Preferred initial agent is norepinephrine   

 For patients who are refractory to intravenous fluid and 

vasopressor therapy, additional therapies, such as 

glucocorticoids, inotropic therapy, and blood 

transfusions, can be administered on an individual basis 

 Reserve red blood cell transfusion for patients with a 

hemoglobin level <7 g per deciliter 

Sepsis/Septic Shock Management 

 Following initial investigations and empiric antimicrobial 

therapy, further efforts aimed at identifying and 

controlling the source(s) of infection (ideally within 6 to 

12 hours) should be performed in all patients with sepsis  

 In addition, for those who fail despite therapy or those 

who fail having initially responded to therapy, further 

investigations aimed at removal of devices suspected to 

be infected, adequacy of the antimicrobial regimen, or 

nosocomial super infection should be considered 

Copyrights apply 

Sepsis/Septic Shock Management 

 For patients with sepsis who have demonstrated a 

response to therapy, the rate of fluid administration 

should be reduced or stopped, vasopressor support 

weaned, and if necessary diuretics administered 

 Antimicrobial therapy be narrowed once pathogen 

identification and susceptibility data return 

 Antimicrobial therapy should be pathogen- and 

susceptibility-directed for a total duration of 7 to 10 days, 

although shorter or longer courses are appropriate for 

select patients 

Influenza and Sepsis Statistics 

 Seasonal influenza A and B virus epidemics are 

associated with significant morbidity and mortality each 

year in the United States and worldwide 

 For this 2018-2019 flu season, the CDC estimates that 

influenza has caused as many as 26.3 million flu 

illnesses, 347,000 hospitalizations and 31,200 deaths  

(as of 2/24-3/2) 

 

Influenza and Sepsis Statistics 

 This year's flu shot is protecting about half of Americans 

who were vaccinated 

 Interim CDC estimates show the vaccine offers about 47 

percent protection against all flu infections and 46 

percent protection against H1N1 viruses and 44 percent 

protection rate against H3N2 viruses 

 In other words, for every 10 flu infections that occur 

among unvaccinated individuals, four or five would have 

been averted if they'd gotten the flu shot  
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Influenza and Sepsis Statistics 

 In 2014 it is estimated that there was a sepsis incidence of 5.9% among 

hospitalized patients and in-hospital mortality of 15.6% estimated in this 

study would translate into approximately 1.7 million US adult sepsis 

hospitalizations and 270 000 deaths in 2014 

 Rhee et al. report their findings from a retrospective review of 

hospital deaths and discharges to hospice discharges from 3 large 

academic medical centers and 3 affiliated community hospitals 

 For patients who died with or due to sepsis, investigators identified 

potential elements of suboptimal sepsis care, including delays in 

initiating antibiotic therapy, source control, or inadequate fluid 

resuscitation, and made an overall assessment of the 

“preventability” of a sepsis-associated death 

 
                                                                                                                       Rhee C, et al. JAMA 2019.  

 

Influenza and Sepsis Statistics 

 The authors report that sepsis was present in 52.8% of 

hospitalizations leading to death or discharge to hospice 

 Patients with sepsis who died or were discharged to hospice 

frequently had severe underlying diseases such as cancer, 

dementia, or heart failure 

 In addition, in the study cohort, 40.4% of patients who died with 

sepsis had a hospice-qualifying condition on admission, illustrating 

the prominent role of chronic illness as a risk factor for sepsis 

 Suboptimal sepsis care, such as delay in initiating antibiotics, source 

control, or inappropriate initial antibiotic therapy, was found in 22.7% 

of sepsis-associated deaths 

 …yet 88.0% of sepsis-associated deaths were deemed unpreventable on review 

by study investigators.  

                                                                                                Rhee C, et al. JAMA 2019.  

Prevention of Influenza 
Core Prevention Strategies--CDC 

 Administration of influenza vaccine 

 Implementation of hand hygiene and cough 

etiquette 

 Appropriate management of ill persons 

 Adherence to infection control precautions for all 

patient-care activities and aerosol-generating 

procedures 

 Implementing environmental and engineering 

infection control measures 

The Journey to an Universal Flu Vaccine…. Nomenclature 

 Antigen: any substance that can stimulate the 

production of antibodies and combine specifically 

with them 
 Typically proteins, peptides, or polysaccharides 

 Lipids and nucleic acids can combine with those molecules to form more 

complex antigens, like lipopolysaccharide, a potent bacterial toxin 

 Epitope: also known as antigenic determinant, is the 

part of an antigen that is recognized by the immune 

system, specifically by antibodies, B cells, or T cells  
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 Single-stranded RNA virus 

 Glycoprotein “spikes” 

 Hemagglutinin (H) or Neuraminidase (N)  

 17 different H antigens (H1 to H17) and 10 different  

N antigens (N1 to N10) = 170 combinations possible 

 Nomenclature is based on these antigens   

Influenza A Virus 

• Most common Influenza A 

subtypes  circulating in the 

US the past year 

• H1N1 

• H3N2 

  

Universal Influenza Vaccine 

 “Universal" influenza vaccine approaches attempt to 

overcome the drawbacks of the highly changing nature of 

influenza viruses 

 The objective of these vaccines is to induce cross-protective 

broadly neutralizing immunity, which depends on stimulating 

both humoral and cell-mediated arms of the immune system 

 These "universal" vaccines rely on the concept of developing 

immune responses against conserved viral epitopes 

 Most of these strategies show great promise against IAVs and 

IBVs  

Universal Influenza Vaccine 

 The ultimate goal of these strategies is to avoid annual 

vaccine updates while prolonging the breath of immune 

responses and decreasing the need for re-vaccination 

 Broadly protective vaccine candidates that are under 

investigation target either the highly conserved epitopes of the 

HA, the NA or the extracellular domain of the M2 protein 

(M2e) to induce cross- reactive antibodies, and/or target 

internal proteins like NP and M1 to induce cross-protective T-

cell response 

Universal Influenza Vaccine NIAID Strategic 

Plan—3 main areas of influenza research 

 Research Area 1: Improve understanding of 

transmission, natural history, and pathogenesis 

of influenza infection 

 Research Area 2: Precisely characterize 

influenza immunity and correlates of immune 

protection 

 Research Area 3: Support rational design of 

universal influenza vaccines 

The Journal of Infectious Diseases, Volume 218, Issue 3, 28 February 2018, Pages 347–354, https://doi.org/10.1093/infdis/jiy103 

. 

Steps toward a universal influenza vaccine--Breadth 

or coverage of vaccine protection against influenza  
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The Journal of Infectious Diseases, Volume 218, Issue 3, 28 February 2018, Pages 347–354, https://doi.org/10.1093/infdis/jiy103 

. 

Criteria for a universal influenza vaccine 

 

M-001 (Multimeric-001) Vaccine 

 Designed specifically to activate both cellular 

and humoral arms of the immune system 

 It contains conserved and common linear 

influenza B-, T-Helper (Th) and cytotoxic T 

lymphocyte (CTL) epitopes from the 

hemagglutinin (HA), matrix 1 (M1) and 

nucleoprotein (NP) viral proteins, combined as 

triplicates into a single recombinant protein 

easily manufactured in bacteria 

BiondVax M-001 Vaccine 

 Immunogenicity: the selected peptides are immunogenic thus induce 

specific immune responses after exposure to the vaccine. A peptide that is 

immunogenic is also known as an epitope. These responses are reactivated 

following natural infection. 

 Conserved epitopes: the epitopes are “conserved” i.e., they are not 

vulnerable to antigenic changes and remain unchanged despite changes 

that occur in other peptides forming part of the virus’ protein. This quality 

enables the vaccine to induce an immune response to a wide variety of 

virus strains, thus the term “a universal multi-season/multi-strain vaccine”. 

 Combination of epitopes: The specific selection of conserved epitopes 

enhances production of antibodies (by B-cells = humoral arm) and a 

induces a variety of T-cells (= cellular arm). The activation of both arms of 

the immune system is responsible for the enhanced effect of this vaccine. 

BiondVax Pharm. M-001 Vaccine 

 Designed to protect against current, future, seasonal, and pandemic 

influenza strains 

 Reported on August 1, 2018 (Ness Ziona, Israel) the first participant’s initial 

visit in a pivotal clinical efficacy Phase 3 trial of the M-001 universal flu 

vaccine candidate 

 The primary endpoints of the trial are to demonstrate protection from 

influenza and safety of M-001 

 A secondary endpoint will assess reduction in flu illness severity among 

those receiving M-001 versus placebo 

 In six completed clinical trials in Israel and Europe (two Phase 1/2 and four 

Phase 2), M-001 has been shown to be safe, well-tolerated, and 

immunogenic to a broad range of influenza strains 

 An additional Phase 2 trial in the USA, sponsored and conducted by the US 

National Institutes of Health (NIH), is ongoing 

Universal Flu Vaccine 

 The University of Oxford announced that it has signed a 

deal to develop a universal influenza vaccine candidate 

with Blue Water Vaccines, a United States-based startup 

 Targets epitopes that are naturally immunogenic and 

limited in variability 

 Covers all A and B influenza strains and is approaching 

clinical studies  

 It could possibly enter a phase 1 trial before the end of 

2019 

WHAT CAN I DO WHILE I 

WAIT FOR THE UNIVERSAL 

FLU VACCINE IN ADDITION 

TO CORE PREVENTIVE FLU 

STRATEGIES? 
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Take home messages… 

 Seasonal influenza A and B virus epidemics are associated with significant 

morbidity and mortality each year in the United States and worldwide. 

 Sepsis is a life-threatening organ dysfunction caused by dysregulated host 

response to infection. 

 The effectiveness of seasonal influenza vaccine ranges between 10% and 

60%. 

 Universal flu vaccines are being developed and one presently in a phase III 

trial with goals of: being at least 75% effective against symptomatic 

influenza virus infection, protect against seasonal and pandemic influenza A 

viruses, have durable protection that lasts at least 1 year and preferably 

through multiple seasons, and be suitable for all age groups. 

 The ultimate preventive strategies for prevention of influenza and sepsis will 

be centered around lifestyle modifications to restore a functional core 

microbiome and a balanced immune system.   
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