Influenza: New Strains, New Approaches
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Washington, DC; Tuesday, November 2, 2004 -- Influenza is characterized by 2 patterns: (1) annual epidemics and (2) rare but devastating pandemics that occur every 10-30 years. The last pandemic occurred in 1968, meaning that there have been no major influenza pandemics in 36 years.[1]In that time, however, there have been 15 "events" with pandemic potential. The present scare is influenza A (HSN), which has been seen as the greatest risk in those 36 years. The HSN strain has been implicated in 5 epidemics in birds in 9 countries. In 2 countries, there have been 345 cases in humans, with a 70% mortality rate. This virus shows unusual virulence properties that include unique species distributions, such as tigers, pigs, domestic ducks, and humans.

Spanish flu of 1918 (HINI) was associated with 20 million deaths, and this strain has been sequenced to study virulence.[2] The pathologic changes on autopsy showed severe peribronchial hemorrhage. The studies show that the hemagglutinin of HINI has unique properties for rapid replication, with the implication that the 1918 influenza epidemic was associated with deaths due to influenza -- not bacterial superinfection.

Studies of M2 inhibitors (amantadine and rimantadine) showed 70% efficacy in preventing influenza.[3] The comparative results with oseltamivir are 85% to 91% efficacy. For treatment, M2 inhibitors show some benefit if given early, but the data are limited. A comparison of outcomes for these agents when used for treatment follows:

	 
	Amantadine/Rimantadine
	Zanamivir
	Oseltamivir

	Symptom relief
	Yes
	Yes
	Yes

	Reduced antibiotics use
	?
	28%
	24%-40%

	Reduced hospitalization
	?
	?
	50%

	Reduced complications
	?
	Yes
	Yes


The current concern focuses on H5NI, with the following experience:

	Year
	Location
	Cases
	Deaths

	1997
	Hong Kong
	18
	6

	2003
	China
	2
	1

	2003-2004
	Vietnam
	27
	20

	2003-2004
	Thailand
	17
	12

	Total
	 
	74
	39


The M2 inhibitors and neuraminidase inhibitors are potentially useful in prevention of H5NI but show substantial differences. The main difference is the higher rate of resistance to M2 inhibitors, which can be transmitted. These and other comparisons are shown as follows:

	Resistance Issue
	M2 Inhibitors
	Oseltamivir

	Primary resistance
	1%-2.5%
	None

	Frequency with treatment
	High
	Low

	Rapid resistance
	Yes
	Variable

	Person-person transmission
	Yes
	Not shown

	Pathogenicity of resistant strains
	Yes
	Reduced


Resistance to oseltamivir occurs with a single nucleotide substitution, which confers a reduction in in vitro activity by > 400 fold and occurs with a frequency of up to 4% in adults. These strains show reduced pathogenicity in ferrets.

These data indicate that oseltamivir is the preferred antiviral for therapy in the event of pandemic influenza A (H5N1). The target population for the vaccine is about 50 million persons in the United States. The current supply is about 1 million treatment courses, or about 2% of the target. The cost is about $40/course, and the drug is stable for 8 years. Dr. Hayden argued for stockpiling oseltamivir, which would deal effectively with the supply need, but the logistics of distribution would still be a concern. In terms of alternatives to oseltamivir, Dr. Hayden noted 5 other anti-influenza drugs that are in development. Ribavirin is one agent that is currently marketed and shows good in vitro activity, but it is not used for influenza.

In summary:

1. Neuraminidase inhibitors are the preferred agents for treatment of a pandemic influenza; 

2. M2 inhibitors would be acceptable for prophylaxis; 

3. The current supply of oseltamivir is limited; 

4. There needs to be planning for the logistics of distribution; and 

5. There is a need for new agents.

Dr. Wendy Keitel[4] of Baylor College of Medicine, Houston, Texas, opened her presentation with a review of the 1918 pandemic of influenza A (H1N1), which was said to have killed 50 million (previously estimated at 20-25 million); this is viewed as the largest lethal epidemic in medical history.

The current planning process is for a timely implementation of a global immunization plan. This will require surveillance with early identification and characterization of strains with pandemic potential, followed by development of reagents for vaccine production. The anticipated method is reverse genetics to produce attenuated strains of seed strains in large volumes. The highest priority now for strains considered to have pandemic potential are H2 H5, and H9; other strains with a high priority are H6 and H7.

Immunization factors that need to be sorted out with these new vaccines are variable for the vaccine and the host. For the vaccine: requirements for priming, number of doses and dosing interval, the route of administration, and product issues, such as whole virus or subunit. For the host the variables are: age, safety with immunologic defects, and efficacy with chronic diseases. Another concern is the regulatory requirements; the US Food and Drug Administration will require full clinical trial data with a vaccine produced by new techniques. Flexible guidelines for pandemic vaccine licensing have been proposed.

The current plan is for clinical trials with an inactivated live vaccine for influenza A (H5N1) developed by reverse genetics; this is to be tested in 2004.

Dr. Kathleen Henzil[5] of the University of Washington, Seattle, lamented the sorry state of influenza vaccine usage in the United States and the world. There are several unique issues:

1. Manufacturers don't want to produce vaccines due to low profits and liability;

2. Influenza vaccine is the vaccine that changes every year, so it cannot be stockpiled; unused supplies are waste; and

3. Influenza vaccine is incredibly effective, but it also is the most underused vaccine that is commonly recommended.

Some statistics regarding the influenza toll in the United States: (1) attack rate of 10% to 20%/year; (2) 36,000 deaths/year; (3)100,000-200,000 hospitalizations/year; (4) billions of dollars in economic losses. The target population in the United States is about 188 million persons, or 67% of the US population. In the high-risk category, it is about 85 million persons, primarily persons older than age 65 years (35 million), those with chronic medical conditions (39.5 million), pregnant women (4 million), children aged 6-23 months (5.9 million), and healthcare workers (7 million). The secondary priority list includes healthy persons aged 50-64 years (20 million) and contacts of persons at risk (76 million). Nevertheless, the data show poor uptake even for the high-priority group. For example, vaccinations are given to only 64% of persons older than 64 years, only 15% of pregnant women, only 38% of healthcare workers, and only 30% of children aged 6-23 months. This represents the lowest coverage for any recommended vaccine. The rest of the world is no better, except Canada; European countries are similar to the United States, and there is virtually no vaccine delivery in developing countries.

This year will be complicated by the anticipated reduction in supply. In view of this, the Centers for Disease Control and Prevention issued a modified priority list within 254 hours of the announced supply limit:

	Target Group
	Number
	Comment

	> 65 years, chronic medical conditions, pregnancy, children 6-23 months
	85 million
	All risks are considered equal

	Healthcare workers (HCW)
	5 million
	Now restricted to HCW with direct patient care

	Contacts of children < 6 months
	5 million
	Rationale is that this is the only protection that these children have


The supply currently anticipated: Aventis (58 million doses) plus FluMist (3 million doses), totaling 61 million doses expected by December or January. (Both Aventis and MedImmune increased supplies due to this shortage). There are negotiations with foreign suppliers. In addition, "antigen-sparing" studies are being done to determine the utility of lower doses or intradermal vaccination to double the current supply of doses. In terms of distribution, the highest priority is given to nursing homes.

In conclusion, influenza has been a central issue of this meeting -- possibly the most important non-HIV issue. The concerns are avian influenza and its potential for a global pandemic, and the current crisis in the influenza vaccine supply in the United States for the 2004-2005 season. The review left little doubt that influenza is the major anticipated infectious disease crisis for the foreseeable future, with influenza A (H5N1) as the major threat. Reverse genetics appears to be the scientific answer for rapid production of an attenuated vaccine strain, but there are great problems in specific guidance in vaccine strategies, licensing, stockpiling, and deployment. For the season at hand, it looks like we will have 61 million doses of flu vaccine by year's end; the priority list is established, and this will account for about 40-50 million doses given the historic acceptance rate. There are ongoing plans to identify additional suppliers or methods to extend the current supply. Oseltamivir will be expected to fill in the gaps for both the pandemic threat and the current supply crisis

