LETTERS

Maximizing the
Value of Drug
Stockpiles for
Pandemic Influenza
To the Editor: Tamiflu (oseltamivir; Roche, Indianapolis, IN,
USA) is destined to be one of the
few branded drugs to develop instant street recognition because of its
status as 1 of only 2 licensed drugs
shown to be active against the influenza A pandemic (H1N1) 2009 virus.
Tamiflu is the major drug stockpiled
by governments around the world
in preparedness against an influenza
pandemic. More than 70 governments
have placed orders for Tamiflu, and
at least 220 million treatment courses
have been stockpiled since 2003 at a
cost of $6.9 billion (1). Roche is producing 110 million courses for the 5
months from May to fall 2009 and
will produce up to 36 million courses
per month by year’s end if necessary.
Given the estimated world population of 6.8 billion, it is clear that, on a
global basis, stockpiles are woefully
inadequate. For the United Kingdom,
official estimates indicate sufficient
stocks currently exist for half of the
population (2).
Given the high cost of these stockpiles, every effort should be made to
maximize usage of the drug. Most
of us are aware of shelf-life assignment to foods, a concept first applied
to drugs well before its adoption by
food manufacturers. Shelf-life extension could potentially yield significant
cost savings in the event stockpiled
drugs are not required for use within
the typical 5-year shelf life. We use
Tamiflu as a case example to suggest
how this could be done through careful evidence-based risk assessment.
The chemical integrity of any
medicine, including Tamiflu, is important because decomposition may lead
to loss of activity or formation of toxic
products. For formulated products,
decomposition may lead to impaired
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bioavailability. As it became obvious
that there were inadequate drug stockpiles even in affluent countries, one of
our authors (A.L.W.P., who had served
as a member of the UK Committee on
Safety of Medicines [3,4]) wrote to
his local member of parliament (coauthor N.P.) to suggest that the government institute a program to extend the
shelf life of drug stockpiles. A.L.W.P.
argued that the relatively minor development work necessary to implement
a shelf-life extension program would
be highly cost-effective. The UK Department of Health then initiated a collaboration with Roche to extend the
shelf life of Tamiflu. On May 8, 2009,
the European Medicines Agency independently advised that new batches of
Tamiflu would have a shelf life of 7
years instead of only 5 years (5).
Oseltamivir is a prodrug that
needs metabolic activation (Figure)
(6). Prodrugs are used typically to
reduce toxicity caused by functional
groups such as the carboxylate ion, to
alter release properties (e.g., prolonging action of antipsychotic agents), or
to improve absorption (bioavailability)
by making the drug more lipophilic.
Oseltamivir carboxylic acid has
poor bioavailability; <5% orally compared to 80% for oseltamivir, the parent drug (7). The carboxylate is the
only major metabolite and the principal degradation product (7,8). Therefore, with poor storage the major risk
is reduced activity through reduced
absorption rather than formation of
toxic by-products.

Health agencies also stockpile
other drugs (9), most notably antimicrobial drugs and vaccines. Shelf-life
extension would need to be assessed
on a product-by-product basis. For
example, antimicrobial drugs are often quite unstable and the toxicologic
implications are less clear; some evidence suggests that allergenic polymers could be formed while the drugs
are in storage. On the positive side, antimicrobial drugs are considerably less
expensive than neuramidase inhibitors
such as Tamiflu, making antimicrobial
stockpiles less costly to replenish.
Products with more complicated
delivery systems, such as zanamivir in
inhalers, would require more validation. For biological products in complex formulations such as vaccines,
stability validation may not be costeffective.
Given the high costs involved in
maintaining adequate drug stockpiles,
attempts should be made to optimize
the value of drugs; shelf-life extension
is one of the easiest and most cost-effective ways of doing this. We suggest
that governments undertake a systematic program for iterative shelf-life
extension, ideally cooperatively. The
considerable financial savings could
mitigate drug shortages of expensive
antiviral drugs. The chemical profile of
oseltamivir and its degradation pathway suggest that extending the shelf
life of Tamiflu to >20 years should be
feasible. Storage in dry airtight containers should be able to maintain the
integrity of the product for >7 years.

Figure. Metabolic activation of oseltamivir to carboxylic acid.
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During a pandemic, when supplies are
unavailable, the balance of benefit to
harm would favor using the expired
product.
The 1918 influenza pandemic is
estimated to have killed 50 million
persons worldwide (10), many in developing countries. By better safeguarding available drug stockpiles,
more drugs could be made available to
poorer countries that have few drugs
stockpiled.
Alain Li Wan Po, Peter Farndon,
and Nick Palmer
Author affiliations: National Genetics Education and Development Centre, Birmingham,
UK (A. Li Wan Po, P. Farndon); and House
of Parliament, London, UK (N. Palmer).
DOI: 10.3201/eid1510.090844

8.

9.

10.

Brewster M, Smith JR, Dutkowski R,
Robson R. Active metabolite from Tamiflu solution is bioequivalent to that from
capsule delivery in healthy volunteers: a
cross-over, randomised, open-label study.
Vaccine. 2006;24:6660–3. DOI: 10.1016/j.
vaccine.2006.05.080
Radonovich LJ, Magalian PD, Hollingsworth MK, Baracco G. Stockpiling supplies for the next influenza pandemic. Emerg Infect Dis [serial on the
internet]. 2009 Jun [cited 2009 Jul 29].
Available from http://www.cdc.gov/EID/
content/15/6/e1.htm
Taubenberger JK, Morens DM. 1918 influenza: the mother of all pandemics. Emerg
Infect Dis. 2006;12:15–22.

Address for correspondence: Alain Li Wan Po,
National Genetics Education and Development
Centre – Pharmacogenetics, Morris House,
Birmingham Women’s Hospital, Birmingham
B15 2TG, UK; email: a.liwanpo@talk21.com

References
1.

2.

3.

4.

5.

6.

7.

Jack A. Roche steps up production of
Tamiflu. The Times; 2009 May 12 [cited
2009 May 29]. Available from http://
www.ft.com/cms/s/0/f7ca6e42-3f1d-11de-ae4f-00144feabdc0.html
Department of Health UK. Pandemic flu
drug stockpiles are set to double [cited
2009 Jul 29]. Available from http://www.
medicalnewstoday.com/articles/137256.
php
Mroso PV, Li Wan Po A, Irwin WJ. Solid-state stability of aspirin in the presence of excipients: kinetic interpretation, modeling, and prediction. J Pharm
Sci. 1982;71:1096–101. DOI: 10.1002/
jps.2600711004
Li Wan Po A. Too much, too little, or
none at all: dealing with substandard and
fake drugs. Lancet. 2001;357:1904. DOI:
10.1016/S0140-6736(00)05092-3
European Medicines Agency. European
Medicines Agency recommendations on
extension of shelf life for Tamiflu. 2009
May 8 [cited 2009 Jul 29]. Available from
http://www.emea.europa.eu/humandocs/
PDFs/EPAR/tamiflu/28497109en.pdf
Li W, Escarpe PA, Eisenberg EJ, Cundy
KC, Sweet C, Jakeman KJ, et al. Identification of GS 4104 as an orally bioavailable prodrug of the influenza virus
neuraminidase inhibitor GS 4071. Antimicrob Agents Chemother. 1998;42:647–53.
He G, Massarella J, Ward P. Clinical pharmacokinetics of the prodrug oseltamivir
and its active metabolite Ro 64-0802. Clin
Pharmacokinet. 1999;37:471–84. DOI:
10.2165/00003088-199937060-00003

Intrafamilial
Transmission of
Methicillin-Resistant
Staphylococcus
aureus1
To the Editor: Community-acquired methicillin-resistant Staphylococcus aureus (CA-MRSA) infection
was first described in our region over
15 years ago (1). More recently, CAMRSA has become a global concern
and is now a common cause of skin
and soft tissue infections in the United States (2). An association between
severe CA-MRSA infection (e.g.,
necrotizing fasciitis and pneumonia)
and the synergohymenotrophic exotoxin Panton-Valentine leukocidin
(PVL) has been made (3,4). Reports
have documented CA-MRSA transmission among household members;
however, most cases have been mild
or moderate infections or asymptomatic colonization (5–7). We describe
intrafamilial transmission of a PVL-

containing CA-MRSA clone common in Australia (ST30-MRSA-IV)
between a nurse who experienced
recurrent abscesses and her husband,
who died of severe pneumonia.
In July 2006, a 61-year-old previously healthy nurse (Mrs A) sought
treatment for an infected seborrheic
cyst of the scalp. Culture of pus yielded MRSA that was susceptible to clindamycin. She was treated with oral
clindamycin. After resolution of the
infection, topical MRSA decolonization therapy with 3% hexachlorophane
body wash (daily), 20% cetrimide
shampoo (3×/wk), and 2% mupirocin
nasal ointment (3×/d) was administered for 10 days, as per our institutional protocol for MRSA-colonized
healthcare workers. Subsequently,
MRSA surveillance swabs from the
nose, throat, and scalp obtained weekly for 10 weeks and cultured on selective MRSA chromogenic agar and in
selective broth enrichment media were
negative. Household members were
not screened for MRSA colonization.
Six months later, in January 2007,
the patient’s husband (Mr A), a 60year-old smoker who was her only
household contact, was admitted with
a 1-day history of dyspnea, pleuritic
chest pain, cough with sputum, fever,
vomiting, and diarrhea. On admission,
he was unwell, with tachycardia (pulse
rate 132 bpm), hypotension (95/60
mm Hg), tachypnea (40 breaths/min),
and hypoxia (oxygen saturation 93%
on 15 L O2/min). A chest radiograph
showed bilateral infiltrates and a right
pleural effusion. He was diagnosed
with community-acquired pneumonia
and treated with intravenous ceftriaxone and azithromycin as per local
protocol. However, within 12 hours,
his condition deteriorated, necessitating admission to the intensive care unit
for ventilation and inotropic support.
Results presented in part at the
Australasian Society for Infectious Diseases
Annual Scientific Meeting, Sunshine Coast,
Queensland, Australia, 2008 April 2–5.
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