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A.  SUMMARY AND RECOMMENDATIONS OF THE  WORKING GROUP
Information to help decision making about whether or not, and how, to ensure availability to SC staff and their dependants of appropriate antiviral agents is complex and evolving.  The recent development of widespread H1N1 seasonal flu virus resistance to Tamiflu has increased concern about the possibility of a rapid development of resistance of a future pandemic virus to this antiviral drug.  However, in spite of this and several other important uncertainties and constraints (noted below), the following scenario still appears possible:

· A pandemic does hit in the next few years; 

· With substantially higher case fatality rates (CFRs) than for the seasonal flu (although a very different scenario with similar numbers of deaths as during each annual flu season also remains a possibility); 

· In which Tamiflu started soon after illness onset is at least somewhat effective in reducing severity/CFR; 

· In which mortality is lower among groups of people with good access to Tamiflu, than among those with poor access to it.
· Though access to appropriate antibiotics (for secondary bacterial pneumonia, which likely killed at least as many people in 1918 as did primary viral infection) and other medical interventions, may be as or more important, than access to antivirals.
Most of this document assumes that most Tamiflu would be used for treatment, partly because prophylaxis in a pandemic would require larger amounts of the drug.
  
Recommendations of SC’s Influenza Working Group (IWG)
The issue of insuring access for SC staff and their dependents and/or household members to antivirals, either through existing health providers or by stockpiling, should be considered with regard to 2 different groups of persons:
1. Any SC staff members (worldwide), who may, currently or in the future, be at increased risk of influenza infection, because of their work for the Agency.  This would include staff whose work for SC involves:

· Providing care for persons who may be infected with influenza (most likely after pandemic onset); and

· Close contact with birds (dead or alive) which may be infected, or with potentially contaminated bird products or materials (currently and/or after pandemic onset).

There is currently a strong rationale for SC ensuring the availability of appropriate care, including antivirals for treatment and/or preventive purposes, for this group of persons, because this (presumably small) group is at an increased risk of infection compared to others, and because their association with the Agency has put them at this increased risk.  
The  Working Group recommends that all SC offices (worldwide) identify any SC staff in this group and ensure that appropriate care, including antivirals, are available to them (if the potential exposure is to birds) and/or will be available in the event of a pandemic (if the potential exposure is to infected patients).  
2. The Working Group believes that it is appropriate for SC offices to explore local options for ensuring access to health care services during a pandemic, including antivirals, and for staff to discuss health care services during a pandemic, including antivirals, with their health-care providers.  However, at this time, the IWG does NOT recommend that SC stockpile Tamiflu or other antiviral drugs for a larger group of SC staff and their dependents or household members (beyond those whose work for SC is likely to put them at increased risk of infection), for the following reasons:

Constraints to Stockpiling (Several constraints are now being addressed by Roche – see below):
1. It would be illegal for SC to stockpile and/or distribute Tamiflu in the US, where it is a prescription drug.  This constraint may apply in other countries as well.

2. We would be stockpiling a drug of uncertain effectiveness, for a virus (or strain of virus) that does not yet even exist (as, for all or nearly all staff and their families, the risk is NOT from avian flu in its current form, but rather from pandemic flu, which has yet to evolve from avian flu). 
3. Dose, duration of treatment, and how soon treatment needs to be started in relation to the time of infection, are (according to WHO) all still under review by WHO (as current recommendations for Tamiflu are based on seasonal flu).

4. Stockpiling would need to be at/for every SC office, worldwide, as the relationship between geographic location and risk of infection will not be known until well after the end of the pandemic, and geographic association with severity of illness is also unpredictable.  (Geography will be mainly associated with the timing of how the pandemic moves around the world.  Tamiflu will likely not be easily available once a pandemic starts.)
5. Because treatment should be started as soon after infection as possible, every SC staff member may need to receive their Tamiflu supply from their SC office as soon as possible after sustained human-to-human transmission has been confirmed.  (After this time, there are likely to be substantial security concerns in maintaining any SC stockpile if pandemic mortality is substantial.)  

6. Cost for all staff worldwide (+/- 6,000 persons?), and for all members of their households (+/- an additional 18,000 persons?) would be substantial.  (Cost for a seasonal flu treatment course of 10 x 75mg is about $14.50 from Roche for NGOs – see below.  According to WHO and others, dosage and duration of treatment for H5N1 has not yet been determined.  Stockpiling for +/- 30% of staff and household members, with distribution to ill persons only, is an appropriate strategy for seasonal influenza, and may be appropriate in pandemic flu for persons who will have rapid access to health professionals and a secure stockpile, but only if the drug is found to be efficacious when treatment is initiated many hours after symptoms of illness initially present themselves, as is the case with seasonal flu (a very different disease than that currently caused by H5N1).  The alternative of using Tamiflu for prevention would require much more of the drug than for treatment.)
7. The supply would need to be replaced after it expires (currently set at 5 years after the date of manufacture).
8. Cool (and safe) storage is required.
9. As SC does not directly provide health services to our staff & their families, as the UN and State Department do, our obligations to staff & families may be different (along with our liabilities?).
10. Figures below illustrate Tamiflu treatment challenges.  Left:  High levels of virus are present before onset of symptoms (suggesting that treatment needs to start very quickly).  Right:  Levels of H5N1 virus in the body may be much higher than those of seasonal flu, and persist for longer periods of time (Osterholm, 2/14/06). 
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Countries Presumed | Survivors/ | Survivors/ P-value
clade treated (%) | not treated
(%)
Vietnam 1 8127 (30%) | 2/14 (14%) P=NS
(southern),
Thailand,
Cambodia
Indonesia 2.1 19/65 (29%) | 1/29 (4%) P=0.005
Turkey 2.2 417 (57%) 0/1
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Tamiflu Availability for SC Globally & in the Westport Area:
· June 26, 2008:  Roche unveils plan to boost employer antiviral stockpiling (CIDRAP News):  “With an endorsement from US health officials, Roche, maker of the antiviral drug oseltamivir (Tamiflu), today unveiled a program to encourage more businesses to stockpile the drug to protect employees in case of an influenza pandemic.  Roche officials, speaking at a press conference, said the program is designed to remove some of the obstacles that have made many businesses hesitate to stockpile the drug, which is recommended as first-line treatment in a pandemic.  For an annual fee, companies can secure a supply of Tamiflu, which will be stored, secured, rotated, and kept current by Roche.  If and when the company requests its supply, Roche will guarantee delivery within 48 hours in most instances.  ………..  The annual fee for the program is $6 per 10-tablet treatment course, or roughly one-sixth the purchase cost.  The minimum order is 2,500 courses.”  (http://www.cidrap.umn.edu/cidrap/content/influenza/biz-plan/news/jun2608tamiflu.html.  June 26 Roche press release:  http://www.rocheusa.com/newsroom/current/2008/pr2008062601.html) 
· Roche (Tamiflu producer):  Tamiflu is available to NGOs at a price of Euros 12 (about $14.50) per course of ten 75 mg capsules, & “small quantities can be filled within a fairly short time” (exact quantities & timeframes are uncertain).  “The easiest way would be for us to deliver to a central location and for you to do the import into the specific countries.  This depends however on the ordered quantities.”  Caroline Benedek caroline.benedek@roche.com - handles orders from NGOs at Roche Basel (though an e-mail to her at this address by a WWO IPP in early May 2006, requesting a short phone conversation, was never answered).  NGOs can also contact Isabel Burckhardt, International Product Manager Tamiflu – at isabel.burckhardt-batista@roche.com.
· United Nations Security Management Team:  One SC country office has made arrangements in-country through the UN (which is stockpiling).

· Occupational Health Services Department, Norwalk Hospital:  This department has provided seasonal flu shots to SC staff in the Westport office over the last several years.  According to the Director, Linda Morgan (contacted on 2/23/06 at 852-2417), Tamiflu is part of the “chem packs” provided by the government, for distribution to hospital staff only, as determined by the CDC and state health department. 
· Westport Weston Health District (local health department, www.wwhd.org/, 227-9571):  According to the Director of Health, Sue Jacozzi (contacted 2/23/06), Tamiflu, after it becomes available, will be provided first to first responders.  She offered to keep us in the loop.  (Eric sent her an e-mail, c.c.ed to Adam & Kathryn.)
B.  RELEVANT PLANNING ASSUMPTIONS 
Please see SC’s Avian and Pandemic Influenza Planning Assumptions and Westport / Washington Summary Preparedness Matrix.
C.  RECENT LITERATURE ON TAMIFLU (OSELTAMIVIR) (Ordered by date)
1. September 29, 2005, Writing Committee of the WHO Consultation on Human Influenza A/H5:  Avian Influenza A (H5N1) Infection in Humans:  ….. “early initiation of antiviral agents appears to be beneficial.  Cultivable virus generally disappears within two or three days after the initiation of oseltamivir among survivors, but clinical progression despite early therapy with oseltamivir and a lack of reductions in pharyngeal viral load have been described in patients who have died.”  (New England Journal of Medicine, http://content.nejm.org/cgi/reprint/353/13/1374.pdf) 
2. November 2005, 2005, WHO:  Antivirals drugs: their role during a pandemic:  “Pending the availability of vaccines, several antiviral drugs are expected to be useful for prophylaxis (prevention of illness) or treatment purposes.  Two drugs (in the neuraminidase inhibitors class), oseltamivir (commercially known as Tamiflu) and zanamivir (commercially known as Relenza), have been shown, in laboratory studies, to reduce the severity and duration of illness caused by seasonal influenza.  The efficacy of the neuraminidase inhibitors depends on their administration within 48 hours after symptom onset.  For cases of human infection with H5N1, the drugs may reduce the severity of disease and improve prospects of survival, if administered early, but clinical data are limited.  The H5N1 virus is expected to be susceptible to the neuraminidase inhibitors. (http://www.who.int/csr/disease/avian_influenza/antivirals2005_11_3/en/print.html) 
3. December 22, 2005, New England Journal of Medicine:  Oseltamivir Resistance during Treatment of Influenza A (H5N1) Infection:  “Influenza A (H5N1) virus with an amino acid substitution in neuraminidase conferring high-level resistance to oseltamivir was isolated from two of eight Vietnamese patients during oseltamivir treatment.  Both patients died of influenza A (H5N1) virus infection, despite early initiation of treatment in one patient.  Surviving patients had rapid declines in the viral load to undetectable levels during treatment.  These observations suggest that resistance can emerge during the currently recommended regimen of oseltamivir therapy and may be associated with clinical deterioration and that the strategy for the treatment of influenza A (H5N1) virus infection should include additional antiviral agents.”  (http://content.nejm.org/cgi/content/full/353/25/2667) 

4. Accessed January 23, 2006, Fluwikie.com:  “The neuraminidase inhibitors are oseltamivir (Tamiflu) which is a tablet, and zanamivir (Relenza) which is an inhaler.  ……….  Both these drugs are effective against the known strains of H5N1 in mouse models although Tamiflu has been disappointing in recent real world use in human H5N1 infection due to (1) delays in treatment and (2) the emergence of resistance.  Relenza has not yet been tried in human H5N1 infection.  (http://www.fluwikie.com/index.php?n=Consequences.NeuraminidaseInhibitors  This link provides a nice updated introduction to the issue, though it does not mention a 3rd new drug in the class, injectable/IV Peramivir, which is still being tested.)
5. January 2006, WHO:  “Limited evidence suggests that some antiviral drugs, notably oseltamivir (commercially known as Tamiflu), can reduce the duration of viral replication and improve prospects of survival, provided they are administered within 48 hours following symptom onset.  However, prior to the outbreak in Turkey, most patients have been detected and treated late in the course of illness.  For this reason, clinical data on the effectiveness of oseltamivir are limited.  Moreover, oseltamivir and other antiviral drugs were developed for the treatment and prophylaxis of seasonal influenza, which is a less severe disease associated with less prolonged viral replication.  Recommendations on the optimum dose and duration of treatment for H5N1 avian influenza, also in children, need to undergo urgent review, and this is being undertaken by WHO.”  (Avian influenza (" bird flu") - Fact sheet,  www.who.int/csr/disease/avian_influenza/avianinfluenza_factsheetJan2006/en/index.html)
6. January 19, 2006, The Lancet Early Online Publication:  Antivirals for influenza in healthy adults: systematic review:  “We searched various Databases to October, 2005, and contacted manufacturers and corresponding authors.  We included randomised controlled trials comparing prophylactic (n=27) or treatment (n=27) efficacy against symptomatic or asymptomatic influenza.  We did a meta-analysis and expressed prophylactic efficacy as a proportion (1–relative risk [RR]). ……..  We included 51 reports of 52 randomised controlled trials. ……….  Oseltamivir at 150 mg daily was effective in preventing lower respiratory tract complications in influenza cases (OR 0·32, 0·18–0·57).  We could find no credible data on the effects of oseltamivir on avian influenza.”  (They reported an average 68% reduction in complications in “influenza cases,” which refers to “seasonal” flu, not H5N1. www.thelancet.com/journals/lancet/article/PIIS0140673606679701/abstract?iseop=true)
7. January 20, 2006, Roche:  “New evidence suggests that the oral antiviral drug Tamiflu (oseltamivir) is effective against the currently circulating H5N1 avian influenza virus when administered early, according to an animal study presented today ……………….  The results suggest that Tamiflu can prevent H5N1 mortality in animals; however, further studies are needed to identify the optimal dose of Tamiflu administered later (24 and 48 hours) after infection with the virulent H5N1 virus…………  The study evaluated the efficacy of 5mg/kg oseltamivir for 5 days (equivalent to the approved human treatment dose of 75 mg twice daily) in ferrets 4 hours post infection with currently circulating H5N1.”  (http://www.roche.com/med-div-2006-01-20)
8. January 23, 2006, Infectious Diseases Society of America & Center for Infectious Disease Research and Policy (CIDRAP), University of Minnesota:  Pandemic Influenza:  “Even though antiviral stockpiles are considered to be an important strategy for pandemic preparedness, a number of caveats exist regarding their use during a pandemic.  First, it is not clear that such agents would be effective against the emergent pandemic strain.  Second, even if antiviral agents are shown to be effective, the dose and duration of treatment may be dependent on the virulence of the pandemic strain.  Current antiviral treatment recommendations for influenza are based on studies using circulating H3N2 strains and not on potentially more virulent pandemic strains.  For example, since H5N1 strains can be highly virulent, higher doses of antiviral agents given for a longer period of time may be necessary for effective treatment.  This was recently demonstrated in a mouse model using and H5N1 strain from Vietnam (see References: Yen 2005).  Early treatment may also be critical for a successful outcome.” (http://www.cidrap.umn.edu/idsa/influenza/panflu/biofacts/panflu.html)
9. February 14, 2006, Presentation by Dr. Michael T. Osterholm, Director, Center for Infectious Disease Research and Policy (CIDRAP), University of Minnesota:  “Use of Oseltamir Treatment for H5N1 Infection:  H5N1 and 1918 H1N1 cause very different disease than H3N2.  Virus storm leads to cytokine storm.  If antiviral therapy works in H5N1 infections, it will likely need to be given very early in the infection (even before), at higher doses and for prolonged period.”  (ppt of presentation attended by SC’s Jo-Ann Simmons, available from estarbuck@savechildren.org)
10. Updated February 21, 2006.  CDC Interim Guidance about Avian Influenza A (H5N1) for U.S. Citizens Living Abroad:  “The H5N1 viruses are susceptible to the antiviral medications oseltamivir (Tamiflu®) and zanamivir, but the effectiveness of these drugs when used for treatment of H5N1 virus infection is unknown.  For more information about influenza antiviral drugs, see www.cdc.gov/flu/professionals/treatment/.  ……….  The U.S. Department of State has decided to provide the drug oseltamivir (Tamiflu®) at its embassies and consulates for eligible U.S. government employees and their families serving abroad who become ill with avian influenza.  For more information about this policy, see http://travel.state.gov/travel/tips/health/health_1181.html.  Other Americans living in affected areas or planning long-term travel to these areas may wish to discuss antiviral medication with their health-care providers.”  (www.cdc.gov/travel/other/avian_flu_ig_americans_abroad_032405.htm) 
11. 17 March 2006, WHO, ADVICE ON USE OF OSELTAMIVIR:  “The evidence for effectiveness of oseltamivir in human H5N1 disease is based on virological data from in vitro, animal models, and limited human studies and extrapolation from the results of trials in patients with ordinary human influenza.  There is no direct clinical trial evidence that shows that oseltamivir is effective in human H5N1 disease.  The optimal dose and duration of treatment is uncertain in H5N1 disease.  The clinical course, and, presumably, some aspects of the immunopathogenesis, of human H5N1 disease (in particular the severe form) appear to be different from normal seasonal influenza, so the validity of such extrapolations must be demonstrated or refuted through prospective clinical studies.  The doses that are currently recommended are those used for ordinary influenza.  At present, there is no clear evidence to support use of doses higher than the approved ones in patients with H5N1.  It is possible that severely ill patients might benefit from longer duration of therapy (e.g. 7-10 days) or perhaps higher doses (e.g. 300mg/day) depending on clinical course, but prospective studies are required.” (www.who.int/csr/disease/avian_influenza/guidelines/useofoseltamivir2006_03_17A.pdf) 
12. May 2006, WHO Rapid Advice Guidelines on pharmacological management of humans infected with avian influenza A (H5N1) virus:  “Oseltamivir treatment may be of net clinical benefit in H5N1 patients.  However, there are no clinical trials directly dealing with human H5N1 infection; based on the GRADE quality criteria, the evidence is of very low quality.  Clinical Recommendation:  In patients with confirmed or strongly suspected H5N1 infection, clinicians should administer oseltamivir treatment as soon as possible (strong recommendation, very low quality evidence).  Remarks:  This recommendation places a high value on the prevention of death in an illness with a high case fatality.  It places relatively low values on adverse reactions, the development of resistance and costs of treatment.  Despite the lack of controlled treatment data for H5N1, this is a strong recommendation, in part, because there is a lack of known effective alternative pharmacological interventions at this time.  The recommendation applies to adults, including pregnant women and children.  Until further information becomes available, the current treatment regimen for H5N1 is as recommended for early treatment of adults, special patient groups (e.g. those with renal insufficiency) and children with seasonal influenza.” (page 14)  “If neuraminidase inhibitors are available and especially if the virus is known or likely to be susceptible, clinicians might administer a combination of neuraminidase inhibitor and M2 inhibitor to patients with confirmed or strongly suspected infection with avian influenza A (H5N1) virus (weak recommendation, very low quality evidence).  This should only be done in the context of prospective data collection.” (page 23)  (The above recommendations apply to avian flu rather than pandemic flu.  This document also includes a case management flow chart & dosage tables: www.who.int/csr/disease/avian_influenza/guidelines/pharmamanagement/en/index.html.  Combination anti-viral therapy was reportedly used in the management of cases in Turkey in January 2006, to address concerns related to H5N1 resistance to Tamiflu – see #3, above.)
13. November 23, 2006, Robert Webster & Elena Govorkova, New England Journal of Medicine, H5N1 Influenza — Continuing Evolution and Spread:  “All H5N1 viruses that have been tested are sensitive to the neuraminidase inhibitors; these drugs may be effective when used prophylactically, but the window for effective treatment will probably be limited to 1 to 2 days after initial infection.” (http://content.nejm.org/cgi/content/full/355/21/2174?query=TOC  Note that if this does turn out to be true, & remains so, we can kiss Tamiflu goodbye as an efficacious treatment in most cases, as 1 – 2 days after infection is within the 1 – 4 day, average 2 day, incubation period for human flu – ie., before symptoms appear.  The authors’ note that all tested viruses are sensitive to the NIs appears to refer to testing before antiviral treatment is commenced, & exclude the reported development of resistance in some people after the onset of treatment.  See #3, above.)
14. August 15, 2007, WHO, Clinical management of human infection with avian influenza A (H5N1) virus:  “Oseltamivir remains the primary recommended antiviral treatment.  Observational data on treatment with oseltamivir in the early stages of the disease suggest its usefulness in reducing A(H5N1) virus infection-associated mortality.  Furthermore, evidence that the A(H5N1) virus continues to replicate for a prolonged period indicates that treatment with oseltamivir is also warranted when the patient presents to clinical care at a later stage of illness.  Modified regimens of oseltamivir treatment, including two-fold higher dosage, longer duration and possibly combination therapy with amantadine or rimantadine (in countries where A(H5N1) viruses are likely to be susceptible to adamantanes) may be considered on a case by case basis, especially in patients with pneumonia or progressive disease.”  (www.who.int/csr/disease/avian_influenza/guidelines/ClinicalManagement07.pdf) 
15. September 2007 WHO slide (showing limited evidence, from case series rather than clinical trials, of limited Tamiflu benefit)
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16. June 3, 2008:  US Department of Health & Human Services:  Proposed Guidance on Antiviral Drug Use during an Influenza Pandemic:  ………  “Implementation of recommendations for prophylaxis of healthcare and emergency services workers who have high-risk exposures and for PEP in recommended settings will depend largely on private sector organizations and businesses purchasing and stockpiling antiviral drugs for their employees.  The working group encourages governments, healthcare organizations and other employers, and families and individuals as appropriate, to purchase and stockpile sufficient antiviral drug supply to support recommended antiviral drug use strategies and to plan for effective implementation at the time of a pandemic as part of comprehensive pandemic planning and preparedness.  In addition to the proposed national recommendations on treatment and prophylaxis, businesses that provide goods or services essential to community health, safety, or well-being (“critical infrastructure” sectors) should strongly consider antiviral prophylaxis for critical workers as part of comprehensive pandemic preparedness planning, especially those workers who are individually critical and whose absence would jeopardize provision of essential services.  Other employers may consider antiviral prophylaxis for workers to maintain business continuity or protect employees.”  ……….  (http://aspe.hhs.gov/panflu/antiviraluse.pdf) 
17. June 3, 2008:  US Department of Health & Human Services:  Proposed Considerations for Antiviral Drug Stockpiling by Employers In Preparation for an Influenza Pandemic:  ………  “Employers that provide frontline healthcare and emergency services must plan to protect their employees who will be exposed to ill persons during a pandemic.  This guidance recommends providing antiviral prophylaxis to these very high risk and high risk employees for the duration of community pandemic outbreaks to prevent illness.  Businesses that provide goods or services essential to community health, safety, or well-being have an obligation to plan and prepare for continued operations in the event of a pandemic.  These critical infrastructure employers should strongly consider providing antiviral prophylaxis for the small number of employees who are critical to essential operations as part of comprehensive pandemic preparedness planning.  In addition, other employers may consider antiviral prophylaxis for workers in order to maintain business continuity.  ……..  Employers should work with their company or contracted occupational health providers/services to plan for stockpiling antivirals.  This guidance does not establish the requirement or expectation that all employers stockpile antiviral drugs.  Any employer that chooses to stockpile antivirals should do so as part of comprehensive pandemic preparedness and response activities in coordination with State and local pandemic preparedness plans and in conjunction with other measures to protect workers and maintain continuity of operations.  …………  Despite expanding recommendations for antiviral drug use, there are no current plans for a commensurate expansion of public sector stockpiles and employers will have to take the lead role for protection of their workforce if these recommendations are to be implemented.  ……….  Antiviral drugs are only one tool that should be counted on to help mitigate a pandemic influenza, as their ultimate effectiveness in treating pandemic illnesses cannot be predicted in advance.  ……….  The Federal Government encourages employers to consider stockpiling antivirals for use during an influenza pandemic if stockpile plans are consistent with their overall pandemic preparedness plan and they have carefully considered the legal, ethical, regulatory, logistical, and economic implications of stockpiling antiviral medications.  ……….  Treatment – Although public sector stockpiles are targeted for treatment of those who have pandemic illness and may benefit from therapy, employers may consider stockpiling antiviral drugs for treatment if concerned about the availability or timeliness of treatment using this supply.  This may particularly be a concern for employers with overseas operations.”  (http://aspe.hhs.gov/panflu/stockpiling.pdf) 
18. August 2008:  Resistance to oseltamivir (Tamiflu) in some European influenza virus samples:  “The proportion of A(H1N1) viruses that are oseltamivir resistant varied significantly across Europe.  The highest proportion of resistant viruses to date have been in Norway where 184 (67%) of the 273 samples are resistant to oseltamivir, whereas no resistant viruses have been detected in five of the 25 countries.  …………..  Surveillance in previous years by the Virgil Project found <1% of circulating viruses to be resistant.  ………..  Global surveillance started immediately after the detection in Europe and is being coordinated by WHO, and evidence has been found of similarly resistant viruses in North America and the Far East.  ………  At the global level the most recent notable finding was from South Africa where now all 107 influenza A/H1N1 specimens gathered since the start of the second Quarter 2008 showed the marker of resistance.  ………  At this stage the significance of these findings remains uncertain.  The emergence of drug resistance in the context of limited drug use is unexpected, and the extent of future circulation is difficult to predict.”  (http://ecdc.europa.eu/en/Health_Topics/influenza/antivirals.aspx  Note:  H1N1 is one of the two sub-types of influenza A, along with H3N2, which cause seasonal/normal human flu.)

19. September 2008:  US Department of State, Avian Flu Fact Sheet:  HHS/CDC research shows that antiviral medications such as oseltamivir and zanamivir (commonly known by their brand names of Tamiflu® and Relenza®) may be effective in treating avian influenza type A (H5N1) if taken early in the infection, although their efficacy will not be known with certainty until a pandemic strain emerges and is analyzed.  As with all prescription medications, side effects may occur, and rare but serious side effects have been reported with both oseltamivir and zanamivir.  For more information, Americans should consult their healthcare provider or see the package insert approved by the U.S. Department of Health and Human Services/Food and Drug Administration (HHS/FDA).  Expired medications must not be taken.   These influenza antiviral medications can be obtained by prescription from a healthcare provider in the United States.  If such medications or adequate medical treatment are not readily available at an overseas location or travel destination(s), Americans should consider discussing with their personal physicians the advisability of obtaining an advance supply of appropriate medication for a trip or period of stay overseas.  More information is available at wwwn.cdc.gov/travel/contentDiseases.aspx#influ.  The U.S. Department of State has pre-positioned supplies of antiviral medications at its embassies and consulates worldwide for eligible U.S. Government employees and their dependents.  However, due to legal restrictions and a lack of sufficient resources, the U.S. Department of State is not in a position to provide private American citizens traveling or living abroad with medications or supplies, or medical treatment, in the event of a pandemic.  Americans should also be aware of the potential health risk posed by counterfeit drugs, including those represented as oseltamivir or zanamivir, by scam artists who sell products on the Internet or in countries with lax regulations governing the production and distribution of pharmaceutical products.  For more information on counterfeit drugs, please visit HHS/FDA’s web site (http://travel.state.gov/travel/tips/health/health_1181.html) 
20. December 19, 2008, CDC HEALTH ADVISORY:  CDC Issues Interim Recommendations for the Use of Influenza Antiviral Medications in the Setting of Oseltamivir Resistance among Circulating Influenza A (H1N1) Viruses, 2008-09 Influenza Season:  “Although influenza activity is low in the United States to date, preliminary data from a limited number of states indicate that the prevalence of influenza A (H1N1) virus strains resistant to the antiviral medication oseltamivir is high.  Therefore, CDC is issuing interim recommendations for antiviral treatment and chemoprophylaxis of influenza during the 2008-09 influenza season.  When influenza A (H1N1) virus infection or exposure is suspected, zanamivir or a combination of oseltamivir and rimantadine are more appropriate options than oseltamivir alone.”  … (www2a.cdc.gov/HAN/ArchiveSys/ViewMsgV.asp?AlertNum=00279) 
21. March 2, 2009:  Center for Infectious Disease Research and Policy (CIDRAP), University of Minnesota:  H1N1 viruses gain Tamiflu resistance without losing fitness:  “Studies published today confirm that influenza A/H1N1 viruses have become widely resistant to oseltamivir (Tamiflu), the leading flu drug, without losing their ability to make people sick—thereby underlining the need for new antiviral drugs.  The findings also underscore the possibility that H5N1 avian influenza could gain resistance to oseltamivir, calling into question the value of stockpiling the drug in preparation for a potential flu pandemic, according to two experts who comment on the latest findings in an accompanying editorial.  The research reports and editorial were released online today by the Journal of the American Medical Association.  To the surprise of many, H1N1 resistance to oseltamivir rose sharply last year, reaching 12.3% in the United States and 16% worldwide.  So far this season, it is far higher: more than 98% (321 of 325) of H1N1 isolates tested by the Centers for Disease Control and Prevention (CDC) were resistant to the drug.  None of the H1N1 isolates have shown resistance to zanamivir (Relenza), the other flu drug in the neuraminidase inhibitor class.  H1N1 is one of three flu subtypes that circulate each season, along with A/H3N2 and influenza B.  …………  One corollary of the new studies, according Weinstock and Zuccotti, is that "oseltamivir resistance is likely to develop during the treatment of other N1-containing strains, including avian influenza A(H5N1).  Thus, stockpiles to mitigate an influenza pandemic should not be limited oseltamivir."  ………  Dr. Keiji Fukuda, director of the World Health Organization's Global Influenza Programme, called H5N1 resistance "a theoretical possibility.  So far, oseltamivir resistance has been rarely reported in H5N1 human isolates (three in Vietnam with H275Y mutation, two in Egypt with N294S mutation which confers mild reduction of oseltamivir susceptibility)," he commented by e-mail. "This is another situation where monitoring is essential." (The resistance mutation is sometimes called H275Y, depending on the naming system.)” (www.cidrap.umn.edu/cidrap/content/influenza/panflu/news/mar0209osel.html) 
D.  SC (US) COUNTRY OFFICES STOCKPILING TAMIFLU
Vietnam Field Office, Avian Influenza Preparation and Action Plan (11/05 draft)

The VNFO has successfully purchased and stockpiled Tamiflu in safe storage site ……..  This stockpile will include enough Tamiflu for treatment courses (2 doses for 5 days) for all staff and dependents in the event of a major AI outbreak.  When Tamiflu is distributed and indicated for use, an information sheet will be provided in English (Appendix D) and Vietnamese (Appendix E).

Actions taken upon upgrade to Phase V:  Tamiflu will be distributed to all VNFO staff in sufficient quantities to treat 2 family members (infection rates are not expected to exceed a maximum of 30% of the total population).  Staff members showing AI symptoms or may have been exposed to AI are strongly encouraged to visit a doctor immediately and only proceed with Tamiflu treatment according to a physician’s instructions.  It is expected that at this pandemic stage, Tamiflu will be in high demand and short supply and accordingly, VNFO staff members are strongly encouraged to only use Tamiflu when indicated by a physician.

Georgia Field Office (February 2006 e-mails)  

Making preparations to stockpile Tamiflu.  Have a local health insurance provider who provides regular health insurance for Georgia staff.  In the event of any outbreak, staff would be sent to their doctors for diagnosis and recommended treatment.  If the treatment prescribed called for use of medicines which GFO have stockpiled, then GFO would have the doctor actually dispense the medicines from GFO stocks.  GFO would not simply hand out the medicines.

E.  WHAT OTHER ORGANIZATIONS ARE DOING / ADVISING
International SOS webinar, Nov. 2, 2006:  Of 50 companies recently responding to the SOS survey, 32% reported that they were stockpiling Tamiflu, down from 41% in May 2006.  Companies are “re-thinking” their strategy.  Before stockpiling, companies should conduct a feasibility study (which SOS notes is complex and challenging), to:
1) Review country laws, regulations, availability, costs, licensing

2) Identify and contract with local providers to purchase, store, and distribute

3) Review global policies to ensure compatibility
InterAction notes from April 7, 2006 meeting:  “Most NGOs have now decided NOT to pursue a broad stockpile of Tamiflu.  Several are permitting regional offices to make individualized decisions on Tamiflu stockpiling and procurement, and at least one is pursuing regional pre-positioning.  ………  The issue seems to turn on triggers and percentage coverage.  The inability to ensure 100% coverage presents important dilemmas of equity, triage, timing, and legality.  ……….  In response to a specific inquiry, USAID has clarified that the purchase of Tamiflu is not allowable with USAID funds.”
United Nations Medical Services Staff Contingency Plan Guidelines for an Influenza Pandemic, 27 September 2005:  “UN offices each should stockpile enough oseltamivir to provide for a 5-day course of treatment for approximately 30% or more of all their staff and their dependants.  ……  In addition, stockpile enough oseltamivir to provide prophylaxis for 6 weeks for all persons who are needed to maintain all functions identified as “essential” by the specific UN Organization.  ……  WHO's procurement Service has negotiated a price of approximately US$17 (€13) for one 5-day treatment course of oseltamivir.  …….  Antivirals will become a very valued commodity during a pandemic and therefore plans should be developed for their secure storage locally.  ………..  Stocks of medications should be under the responsibility of the UN Medical Service physician at post.”  (Pages 16 – 17.  The UN is also stockpiling antibiotics.)

US Department of State:  “Based upon limited data, the CDC has suggested that the anti-viral medication Oseltamivir (brand name-Tamiflu) may be effective in treating avian influenza.  Using this input, the Department of State has decided to pre-position the drug Tamiflu at its Embassies and Consulates worldwide, for eligible U.S. Government employees and their families serving abroad who become ill with avian influenza.  We emphasize that this medication cannot be made available to private U.S. citizens abroad.  Because of this, and because Tamiflu may not be readily available overseas, the State Department encourages American citizens traveling or living abroad to consult with their private physician about obtaining Tamiflu prior to travel, or whether Tamiflu is readily available in the country where they reside.  Americans should also be aware of the potential health risk posed by counterfeit drugs, including those represented as Tamiflu, by internet scam artists or in countries with lax regulations governing the production and distribution of pharmaceuticals.”  (Avian Flu Fact Sheet, December 29, 2005, http://travel.state.gov/travel/tips/health/health_1181.html)

Notes on Comments by State Department at Feb. 1, 2006 InterAction meeting                                                       
Overview (Nancy Carter Foster)

o     NGOs may not have access to the resources that others think that they have.  There is some concern that people may perceive that just because we are Americans, we have access to Tamiflu, medical services, etc.  This could be a security threat and State encourages us to consider this in planning.  

Doug Allison (Security)

o     State also highlighted that during SARS, military and national forces did come and take over some American businesses to obtain their pharmaceuticals.  

F.  DOCUMENTS ATTACHED
1. CARE (undated) internal document:  Considerations on Antiviral Drug Stockpiling for NGOs (attached below, received 11/17/05)
2. InterAction Avian Flu Working Group Meeting Minutes, 12/14/05 

Considerations on Antiviral Drug Stockpiling for NGOs

Background

Two classes of influenza antiviral drugs are licensed in the U.S.: M2 inhibitors (amantadine, rimantadine) and neuraminidase inhibitors (NIs) (oseltamivir, zanamivir).  Antiviral resistance develops rapidly when M2 inhibitors are used for treatment and most H5N1 strains that have infected people have been resistant to these drugs.  Although these drugs may provide an option for prophylactic use, given their wide availability and low cost, their potential value in a pandemic is uncertain.  Thus, the focus of pandemic planning and stockpiling has been on the NIs, particularly oseltamivir (Tamiflu) which is more widely available, is taken orally, and has few side effects.  

Oseltamivir treatment for annual influenza, when started within 48 hours of symptom onset, has been shown to decrease the duration of illness by about 1-2 days, and to decrease hospitalizations and lower respiratory complications (pneumonia and bronchitis) by about 50%.  Uncontrolled studies in high-risk populations such as nursing home residents and bone marrow transplant recipients also showed a decrease in influenza associated deaths (randomized trials were not of sufficient size to assess this outcome in healthy adult or elderly patients).  Therapy started earlier in the course of illness (e.g., within the first 12 hours after symptoms begin) is more effective than treatment started later.  Oseltamivir has in vitro activity against H5N1.  A recent study in mice, suggested that treatment may need to be longer than the licensed twice-daily, 5-day course for optimal effectiveness. Data on treatment outcomes for H5N1 infected persons in Asia are anecdotal.

Oseltamivir prophylaxis is between 70% and 90% effective in preventing clinical influenza disease when taken once daily for the period of prophylaxis (licensed by FDA for up to 6-weeks).  Although preventing infection would be optimal, the amount of drug needed for prophylaxis is much greater than that needed for treatment.  Assuming that prophylaxis is given for 6 weeks and that one-third of people would be infected in a pandemic, the same amount of drug used for prophylaxis of one person would be sufficient to treat 12 people.  Thus, national recommendations for oseltamivir use generally focus on providing early treatment and very limited use of the drug for prophylaxis.

Oseltamivir availability, cost, and shelf-life

Oseltamivir is available from the manufacturer (Roche), distributors, and U.S. pharmacies.  Supplies are greatest before annual influenza seasons (about 2 million courses available) and decrease as drug is prescribed for infected patients.  Cost per treatment course ranges from about $60 to $90 commercially in the US, although lower prices have been negotiated by large organizations and governments.  The licensed shelf-life of oseltamivir capsules is currently 5 years; however, drug purchased from distributors or pharmacies may have been manufactured much earlier and have shorter dating.  Testing of oseltamivir maintained in appropriate conditions after 5 years shows that it retains more than 97% of its potency.  The FDA shelf-life extension program can extend dating on product maintained in a national stockpile but there is no provision to extend dating on stockpiles maintained elsewhere.  Oseltamivir pediatric suspension has a shelf life of only 2-years and is unlikely to retain potency for longer periods.

Oseltamivir use during a pandemic

· Because treatment (two capsules per day for 5 days) is most effective when started early after the onset of infection, drug would need to be distributed and available locally at the time of the pandemic outbreak.

· Before a pandemic, most respiratory illness will not be influenza, so a clinical or laboratory diagnosis of influenza should be made before treatment.  Rapid diagnostic tests are one option for diagnosis although sensitivity is not optimal meaning that some cases may be missed.  During a pandemic, when influenza-like illness is more likely to be caused by the pandemic influenza strain, treatment on the basis of clinical illness without laboratory diagnosis is reasonable.

· Post-exposure prophylaxis (one capsule per day for 10 days) is effective in preventing infection in close contacts of cases and could be considered in families or for persons at high-risk of severe infection following a known exposure.

· Prophylaxis (one capsule per day) for the duration of the pandemic outbreak is effective but a less efficient approach to using limited supplies of antiviral drug.  Prophylaxis of those at particularly high-risk or who are most critical for program activities may be considered.

· If drug is available for NGO staff but not available in the surrounding community, it is likely that ill persons will seek treatment from the NGO.  This may include community leaders, military, police, etc.  Relationships with important groups and security of staff and antiviral drug supplies may be at risk. 

Considerations for antiviral stockpiling

· The timing of the next pandemic is unknown.  Stockpiled antiviral drugs may pass their expiration date before the pandemic occurs.  If drugs are stored appropriately and if FDA extends dating on nationally stockpiled drug based on potency testing results, potency could be inferred but use would be off-label.

· If a stockpile is purchased, plans need to be developed for its storage, distribution to affected countries, and in-country distribution and security.  Guidelines for its use will need to be developed and personnel educated and trained.   

· The following assumptions and estimates may be helpful in determining the amount of drug to stockpile.

· Assume a disease attack rate of 30%

· Determine the target population – whether all ill employees, high-risk persons only, family members, local collaborators, etc.

· Determine the proportion of persons who may present for care during the 48 hour period when treatment may be effective

· Estimate potential wastage.  This may occur if drug is used for illnesses that are not influenza; for persons not intended to receive it; or from other misallocation or misuse.  

As a sample calculation, assume 1000 persons in the target group.  If the proportion presenting for treatment within 48 hours was 50% and wastage was 20%, then 300 people would become ill; 150 present for treatment; an additional 30 courses needed for wastage; and 180 total courses would need to be stockpiled.  At $60 per treatment course, the total cost would be $10,800.  Drug use for post-exposure or outbreak prophylaxis would add to the total courses and cost.        

InterAction Avian Flu Working Group 

MINUTES - Wednesday, December 14th
TAMIFLU

PACT suggested key issues include: who, when, storage, liability, procurement.

Coverage

· PACT suggested Vietnam is where the most thinking is moving along. Early conversations about the percentage of stockpiling were based on 30% of the population getting ill, and thus started at 30% coverage. However, once the pandemic reaches Phase IV or Phase V, they are not going to be able to get out and about or make reasoned evaluations about who needs the courses. Thus, many NGOs have moved toward 100% coverage where they are able to purchase Tamiflu.

· PACT is Planning for treatment coverage for staff and dependents and household members. PACT noted there is a hard line between dependents and household members. 

· CARE did a household census to estimate need.

· ADRA Cambodia wants to cover 30%; the country office must operationalize this. Vietnam is trying to procure more Tamiflu.

Procurement

· PACT informed of a joint NGO procurement in Cambodia 1 month ago – they submitted a large request, and the order is in process. That order would cover most of their SE Asia staff. Otherwise, they don’t know how they will acquire Tamiflu; there are too many people waiting for Tamiflu. Evolving availability will necessarily alter the policies.
· CARE was part of the joint NGO order, as was Partners for Development. CARE Australia did obtain a small stockpile of drugs in Vietnam, which they have already distributed to individual staff members.

· The Red Cross suggested that in Vietnam they were able to procure Tamiflu, but that window has now closed and the government won’t allow prescriptions. Roche has given permission for manufacture in Thailand, Cambodia, and Indonesia. Apparently, India will be soon producing generics, too. 
· Save the Children inquired how they would pay for Tamiflu. PACT suggested that in working with country offices on budgets, they are asking the budget preparers to identify potential sources to pay for cost -- e.g. local personnel fringe rate (some flexibility); can some be direct charged to projects? 

Storage

· PACT has asked each office to put a thermometer in their safe, to find if the temperature is OK. They are being encouraged to measure and budget if need be for a safe to potentially store Tamiflu and 3 months’ salary. 

Utilization

· PACT is planning for treatment coverage for staff and dependents and household members. CARE and ADRA are also conducting educating that Tamiflu should be used for treatment, not prophylaxis

· PACT recounted that local medical providers are saying, in effect: “When we hit Phase IV, don’t expect to find me.” Unless PACT wants to keep prepared medical personnel full-time on staff, they would therefore have to be lightning quick with distribution.

· Instead, they are identifying medical providers to begin a series of in-house workshops and trainings with respect to AI. They would then distribute in Phase IV to staff and adult dependents.

· PACT’s educational messages focus on: this is an enemy; when it comes close, don’t fire the bullet until you can fully identify it. What you do with the Tamiflu is your business. We recommend you take it when you believe you have been exposed and are showing symptoms. We encourage you to do this under the advice of a medical provider. We will only have one course to provide you.

Liability

· PACT General Counsel has a draft “Release of Liability” coming from the US – it will be tailored for each country - that would cover liability for USA and that country. They are thinking to have staff sign the release at the time of the education, since there would be no time during the pandemic.

· World Vision expressed serious concern about Tamiflu distribution liability. 

This document provides information, current as of the date above, for SC health professionals, including SC Influenza Point Persons, to advise decision makers regarding antiviral stockpiling.  


SC’s Influenza Working Group (IWG) recommends that all SC offices worldwide identify SC staff members who may, currently or in the future, be at increased risk of avian or pandemic influenza infection, because of their work for the Agency, and ensure that appropriate health services, including antivirals, are available to them.  The IWG believes that it is appropriate for SC offices to explore local options for ensuring access to health services during a pandemic, including antivirals, and for staff to discuss health services during a pandemic, including antivirals, with their healthcare providers.  However, at this time, the IWG does NOT recommend that SC stockpile Tamiflu for a larger group of SC staff for the reasons described in this document.  


Please send comments, suggestions for improvement, and questions to � HYPERLINK "mailto:estarbuck@savechildren.org" ��estarbuck@savechildren.org�.
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� However, an interesting strategy which involves using limited amounts of antivirals as prophylaxis, rather than treatment, to support protective home sheltering, was webcast Jan. 11, 2007 from the University at Albany, Center for Public Health Preparedness.  This involves as many families as possible staying home 24/7 (the “hibernators”), eliminating all contact with outsiders, except for contact with those persons designated to keep them supplied & supported (the “gofers”), who are themselves protected by prophylactic Tamiflu (or possibly, by their immunity after having recovered from pandemic flu illness, or by pan flu vaccine, once this becomes available).  (See Grand Rounds Series, Engaging the Public in Pandemic Flu Planning, PDF of presentation:  � HYPERLINK "http://www.ualbanycphp.org/SiteCoordinators/01_11_07/Media/Handouts.pdf" ��http://www.ualbanycphp.org/SiteCoordinators/01_11_07/Media/Handouts.pdf�)  The strategy appears attractive, in part because there are reasons to believe that Tamiflu may be more effective for prophylaxis than for treatment of a virus resembling the current H5N1, but the strategy also appears to currently lack documentation beyond the presentation PDF.  Potential constraints, in addition to some of those cited in the section below, include:


Tamiflu efficacy (~85% in community prophylactic trials of Tamiflu for lab-confirmed seasonal flu?);


Limited applicability for families with persons who lack the option of hibernation (such as those providing important services in person); &


Potentially limited community availability of goods & services in a nasty scenario.
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