Lessons from the field

Oseltamivir storage, distribution and dispensing following the 2009
H1N1 influenza outbreak in Mexico
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Problem During an influenza outbreak or pandemic, timely access to antivirals is essential to reduce disease severity and transmission. Best
practices in antiviral procurement, storage, distribution, prescription and dispensing must be followed for prompt drug delivery.
Approach Mexico implemented a national pandemic preparedness plan in 2006 and created a strategic antiviral stockpile. Oseltamivir
powder was stored centrally in bulk for distribution to all 31 states and the capital district during an influenza outbreak.

Local setting San Luis Potosf, in northern Mexico, was one of the states most intensely affected by the 2009 H1NT1 influenza outbreak.
Relevant changes The oseltamivir powder was meant to be reconstituted locally but had to be reconstituted centrally during the 2009
influenza outbreak. Doubts arose surrounding the shelf-life of the reconstituted product. As a result of these problems, the first supply of
the drug reached San Luis Potosi 11 days after the influenza outbreak had begun. Furthermore, dispensing criteria at the state level had to
be changed in conformity with the availability of oseltamivir.

Lessons learnt Antiviral demand forecasts should be based on clearly defined distribution and dispensing criteria and decentralization of
some of the medication stockpile should be considered. Mexico's national pandemic preparedness plan needs to be updated in accordance
with the lessons learnt in 2009 to improve strategic stockpile management and ensure rapid delivery of oseltamivir to the population.

Abstractsin 4 g H13Z, Franqais, Pycckuii and Espafiol at the end of each article.

Background

In 2009, Mexico was the first country in the world to declare
the outbreak of a novel HIN1 human influenza virus, and
San Luis Potosi was one of the Mexican states with the largest
number of influenza cases.'” The World Health Organiza-
tion (WHO) and its Regional Office for the Americas, the
Pan American Health Organization (PAHO), have pointed
out that a strategic stockpile of antivirals needs to be kept
on hand and ready for rapid distribution to reduce mortality
and serious morbidity.* To achieve timely access to antiviral
medication during an outbreak, best practices in drug pro-
curement, storage, distribution, prescription and dispensing
need to be followed.*

Mexico developed a national pandemic preparedness plan
for influenza in 2006 and created a strategic stockpile of anti-
viral medication. San Luis Potosi, one of Mexico’s 31 states, is
located in the north of the country and has 58 municipalities.
It ranks seventh lowest among the 31 states and capital district
in deprivation index, its population of about 2.5 million being
largely rural and, on average, of low-medium socioeconomic
level.” Antivirals are not generally available locally for use in
the public sector primary care services, but access to a national
stockpile was recommended as part of pandemic planning.

This study was conducted to describe the structures, poli-
cies and processes involved in procuring, storing, distributing
and dispensing antivirals during the influenza outbreak that
occurred in Mexico before WHO’s declaration of a pandemic,
as well as to draw on lessons learnt during the 2009 HIN1
pandemic to inform future pandemic planning and ensure
timely access to antiviral medication in future outbreaks.

We conducted an independent, retrospective analysis
of the distribution of antiviral medication from the federal

to the state level and within the state of San Luis Potosi, and
we assessed the extent to which international and national
recommendations were followed. In 2010, approximately 18
months after the influenza outbreak, we interviewed drug
stockpile managers of the health ministries in Mexico City
and San Luis Potosi and other key informants (15 people in
total) to gather information about how the national pandemic
preparedness plan for influenza was implemented during the
month immediately following the 2009 HIN1 outbreak. We
identified several key informants on the basis of their role
during the outbreak and obtained from them the names of
other key informants through a “snowball” approach. All key
informants were individuals who actively helped to implement
the national pandemic preparedness plan during the April
2009 influenza outbreak at the federal or state level. The study
was approved by the Research Ethics Committee of Mexico’s
National Institute of Public Health.

Procurement, storage, distribution and
dispensing

Strategic stockpile

In 2006 Mexico’s Ministry of Health decided to create a stra-
tegic stockpile of antiviral medication in a central warehouse
in Mexico City. The Ministry purchased 1 381 333 treatment
courses (i.e. enough for 1.28% of the national population)
of oseltamivir from the manufacturer, Roche, and opted for
powder in bulk for reconstitution into oral suspension because
it was cheaper, had a longer shelf-life (up to 10 years) and
occupied less storage space than capsules. Each dose of osel-
tamivir contains 75 mg and the full treatment course consists
of 10 doses (one dose twice daily for 5 days).
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A few days after the outbreak of
H1N1 was announced on 17 April 2009,
Roche, WHO and the governments of
France and the United States of America
supplemented Mexico’s antiviral stock-
pile by donating 700200 treatment
courses of oseltamivir (Tamiflu’), which
were delivered over the ensuing weeks.
In addition, the Ministry of Health
purchased 910 000 treatment courses of
oseltamivir (Tamiflu’) and 100 000 treat-
ment courses of Relenza (zanamivir).
These donations and purchases con-
sisted of pre-packaged product rather
than bulk powder.

Reconstitution of bulk powder

Since Mexico’s entire stockpile of oselta-
mivir was in the form of powder in bulk,
the national pandemic preparedness
plan provided for using the 31 state-level
public health laboratories to reconstitute
the powder. However, after the outbreak
the Ministry of Health realized that
these laboratories were not equipped or
authorized to prepare pharmaceuticals.
The search for a place where the osel-
tamivir could be reconstituted delayed
stock distribution to the states. Finally,
health officials decided to use the cen-
tral health ministry’s only laboratory,
which had a reconstitution capacity
of only 5000 treatment courses daily
and this further delayed distribution
to the states. Additionally, the steps of
the reconstitution process were unclear
and had to be developed ad hoc, before
distribution scale-up. Finally, doubts
surrounding the product’s shelf-life
arose. Although the commercially avail-
able pre-packaged oral suspension of
Tamiflu’ - i.e. the same product obtained
when the powder is reconstituted — has a
shelf-life of only 10 days, the oseltamivir
reconstituted from bulk during the out-
break was labelled as having a shelf-life
of 6 weeks if refrigerated at 4 °C. This
confused some health professionals
and managers and led them to question
the accuracy and trustworthiness of the
information provided.

Distribution of oseltamivir

It took 11days after the national out-
break alert and 30 days after the first
cases of influenza-like illness were re-
ported in San Luis Potosi for the state’s
central warehouse to receive the first
batch of oseltamivir suspension from the
central laboratory. Over the following
three weeks, 16497 treatment courses
(11817 as capsules and 4900 as oral
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suspension made from reconstituting
oseltamivir phosphate in bulk in the cen-
tral laboratory), enough for 0.6% of the
state’s 2009 population, were recorded
in total. Within San Luis Potosi, osel-
tamivir suspension and capsules were
distributed from the central warehouse
to the warehouse of each jurisdiction at
the state capital and from there to pri-
vate, social security and public hospitals,
or to the only two primary care clinics
(of a total of 21 local clinics) that were
authorized to dispense oseltamivir.

No prioritization criteria for distri-
bution were specified under the national
pandemic preparedness plan (Table 1).
An ad hoc decision by the federal Min-
istry of Health was made to prioritize
treatment for patients hospitalized at
the National Institute of Respiratory
Diseases in Mexico City and prophylaxis
for health-care professionals in contact
with patient care. Some key infor-
mants also indicated that 120 treatment
courses of oseltamivir were delivered to
each state’s health ministry and that the
first available treatment courses were
for members of the National Congress,
the army and privileged families. It was
only after these groups had received a
sufficient drug supply that oseltamivir
was made available to the population
requiring antiviral treatment.

Prescription and dispensing

As the national pandemic preparedness
plan provided no prescribing or dis-
pensing guidance (Table 1), the health
ministry in San Luis Potosi decided to
have two public health centres dispense
oseltamivir during the first days of the
outbreak: one to patients who received
prescriptions in the private sector
(health ministry dispensing outlet) and
the other to patients diagnosed at a state
referral centre (Anahuac Health Centre)
for the ambulatory care of patients with
influenza-like illness.

During the first weeks of the out-
break the health ministry in San Luis
Potosi changed its criteria for oseltami-
vir treatment to accord with the number
of treatment courses available at the
state level. At first, only patients with a
risk factor for developing complications
received prescriptions for oseltamivir,
but it was subsequently decided that
all patients with influenza-like illness
or exposed to the virus should receive
a treatment course and post-exposure
prophylactic treatment, respectively.
Moreover, many health-care profession-
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als received treatment or post-exposure
prophylaxis when oseltamivir arrived in
San Luis Potosi.

Evaluation and lessons
learnt

Mexico’s experience is a source of
important lessons for other countries,
particularly middle-income countries
that maintain a strategic stockpile of
antiviral drugs (Box 1). First, interna-
tional organizations have yet to issue
specific recommendations with respect
to the preferred presentation for oselta-
mivir stockpiles (whether bulk powder
or capsules). Balicer et al. argue that
bulk powder has a much longer shelf-
life (up to 10 years) and costs much
less than either capsules or powder in
individual containers for reconstitu-
tion by the patient or client.® However,
the costs of the equipment, suspending
agent and human resources needed for
reconstitution need to be taken into
account when choosing between bulk
powder or a pre-packaged product for
individual administration. During the
2009 influenza outbreak in Mexico, a
strategic stockpile consisting entirely
of oseltamivir in bulk for reconstitution
delayed stock distribution for more than
10 days. Hence, strategic stockpiles of
oseltamivir should preferably consist
of a mix of bulk powder, capsules and
oral suspension. The addition of other
antivirals to the stockpile should also
be considered for the treatment of
patients with resistance to antivirals or
drug allergy.

Second, a portion of the strategic
stockpile should be decentralized at the
state level for rapid distribution as soon
as an outbreak begins. The supply of the
drug could be replenished as necessary
from a large central depot. In 2007, after
a simulation of an influenza outbreak,
Mexico’s Ministry of Health recom-
mended decentralizing the strategic
stockpile to each state to provide a more
rapid response to a possible outbreak.’
However, the recommendation was
never followed or incorporated into the
national pandemic preparedness plan
for influenza."

Third, there is a need to define
quantity and dispensing criteria to im-
prove strategic stockpile management.
Mexico’s strategic stockpile (enough to
cover 1.28% of the national population)
is smaller than the stockpiles of many
other upper-middle-income countries,
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Table 1. Compliance with the national pandemic preparedness plan for influenza in Mexico between April and May 2009, according to
key informants interviewed

Antiviral stockpile
supply stage

Information provided or
not provided

Compliance/non-compliance
during first month of the influenza
outbreak

Positive implications of
compliance/
non-compliance

Negative implications of
compliance/
non-compliance

Purchase and storage

Distribution from the
central level to the
states

Distribution within
San Luis Potosi

Prescription within
San Luis Potosi

Dispensing within San
Luis Potosi

No information on the
type of preparation to be
purchased

No information on the
quantities of antivirals
needed

Recommended
purchasing a mix of
antiviral drugs

Recommended
decentralized storage

Recommended delivery
of the bulk product to
each state

Reconstitution of bulk
powder not explained

Distribution criteria not

defined

Not described

Not described

Not described

Stockpiled oseltamivir only as bulk

Oseltamivir in bulk covered 1.28%
of Mexico's population. Criteria for
quantity purchased unknown to
key informants

Contrary to the national pandemic
preparedness plan, only one
antiviral (oseltamivir phosphate in
bulk) was purchased for stockpile.

Contrary to the national pandemic
preparedness plan, the strategic
stockpile was only centrally stored

Contrary to the national pandemic
preparedness plan, bulk powder
was not delivered to the states

An appropriate site for
reconstituting the bulk powder
had to be found and the
reconstitution process had to be
developed

Priority given to health-care
professionals, military personnel,
patients hospitalized at the
National Reference Centre for
Respiratory Diseases and members
of the National Congress and
Ministry of Health

The Ministry of Health designed
the distribution ad hoc during the
first 4 weeks of the outbreak. Two
outlets at the primary care level
dispensed oseltamivir to anyone
with a medical prescription

The health ministry in San Luis
Potosi designed its own guidelines
and adapted them according to
the availability of antivirals

The health ministry in San Luis
Potosi decided to set up two
dispensing outlets at the primary
care level for patients with
influenza-like illness in the public
or private sector

Compared with
capsules, bulk powder
is cheaper, requires less
storage space and has
a longer shelf-life while
not reconstituted

Less expense if
population coverage
low

Less expense than if
two or more alternative
drugs are stored

Less expense if
stockpile centrally
stored

Central control over
the production of oral
suspension from bulk
powder

Support from Roche
and the National
Medicines Regulatory
Authority in developing
the reconstitution
process

No public outcry over
distribution criteria

No need for
coordination with
the private sector,
which was perceived
as difficult by key
informants

State control over the
use of antivirals

State control over the
dispensing of antivirals

Lack of required
infrastructure and
financial and human
resources during
outbreak

Uncertainty about
priority groups requiring
antivirals first

No alternative treatment
available for cases with
resistance to oseltamivir

11-day delay in drug
distribution during
outbreak

Loss of vital time in
distributing strategic
stockpile

Loss of vital time in
distributing strategic
stockpile

No clear prioritization
criteria and ad hoc
decisions without prior
stakeholder agreement

Complete reliance on
the public sector and
delays in distribution in
this sector affected both
private and public sector
patients

Impossible to cover
everyone with influenza-
like illness from the

start of the outbreak;
prescription guidelines
changed in conformity
with drug availability

Supply bottlenecks
in the public sector
affected both private
and public sector
patients

including Brazil (5%), Romania (7%),
Thailand (7%) and Algeria (25%).""'" If
Mexico should decide to cover 25% of
its population with antivirals, as some
high-income countries have done, it
would have to invest 12.9% of its annual
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health expenditure, in sharp contrast
to the 0.11% invested by developed
countries.” If it should decide to cover
everybody likely to fall ill during an
outbreak, it would have to cover at least
12% of the population and spend 6.2%

of its total health budget."” Otherwise,
criteria should be defined a priori for
priority coverage of specific population
groups, and the general population
should be informed of this. For instance,
PAHO recommends that antivirals be
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given prophylactically to health-care
professionals, firefighters, police officers
and people in age groups at risk, such as
children and the elderly, independent
of other priority groups that a country
might establish.”

Finally, Mexico’s national pandemic
preparedness plan needs to be updated
to incorporate the important lessons
learnt from oseltamivir distribution and
dispensing during the 2009 influenza
outbreak. The plan has not been updated
since 2006. M
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Résumé

Stockage, distribution et administration de I'oseltamivir suite a I'épidémie de grippe H1N1 survenue en 2009 au Mexique

Probléme Lors d'une épidémie ou pandémie de grippe, un acces en
temps opportun aux antiviraux est essentiel pour atténuer la gravité et
réduire la transmission de la maladie. Il convient de suivre les meilleures
pratiques en matiere d'approvisionnement, de stockage, de distribution,
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de prescription et d'administration si l'on veut assurer une délivrance
du médicament la plus rapide possible.

Approche Le Mexique a mis en place en 2006 un plan national
de préparation en cas de pandémie et a créé une réserve antivirale
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stratégique. Un stock d'oseltamivir en poudre était centralisé pour une
distribution a I'ensemble des 31 états et a la capitale en cas dépidémie
de grippe.

Environnement local San Luis Potosi, dans le nord du Mexique,
figurait parmi les états les plus durement touchés par Iépidémie de
grippe HINT de 2009.

Changements significatifs L'oseltamivir en poudre était supposé étre
reconstitué localement, mais il a toutefois d(i Iétre de maniere centralisée
lors de €pidémie de grippe de 2009. Des doutes ont commenceé a se
poser quant ala durée de conservation du produit reconstitué. Suite a ces
difficultés, San Luis Potosi n'a recu sa premiere livraison du médicament

Luis Meave Gutiérrez-Mendoza et al.

que 11 jours apres le début de I'épidémie de grippe. En outre, les critéres
de cet état en termes d'administration ont d@ étre modifiés selon la
disponibilité de l'oseltamivir.

Lecons tirées Les prévisions relatives a la demande de médicaments
antiviraux devraient se baser sur des criteres de distribution et
d’administration clairement définis. Il faut également envisager la
décentralisation de certaines réserves de médicaments. Le plan national
mexicain de préparation aux pandémies doit étre révisé en fonction
des lecons apprises en 2009 afin d'améliorer la gestion stratégique des
stocks et de permettre la livraison d'oseltamivir a la population dans
les meilleurs délais.

Peslome

XpaHeHue, pacnpegeneHue 1 Bbijava npenaparta ocentammsump nocne Bcnbiwky rpunna HIN1 B Mekcuke B

2009 ropy

Mpobnema Bo Bpems BCMbILKM AN NAHAEMUM TPUMNA B CHUXKEHNN
TAXKECTV 3a060MeBaHNA 1 OrpaHUYeHUn ero pacnpocTpaHeHns
BaXKHYIO POJSIb UrPAET CBOEBPEMEHHBIN AOCTYMN K aHTUBUPYCHbIM
npenapatam. [Ina 6bICTPON AOCTaBKY MEANKAMEHTOB HEOOXOAMMO
MCNONb30BaTb NepefoBble METOAbl MPW 3aKyMKe, XPaHeHWN,
pacnpeneneHnn, Ha3HaueH1M 1 OTMYCKe aHTUBMPYCHbIX MPENapaTos.
Mopxop B 2006 rony B Mekcuke Obin peanv3oBaH HaUMOHaNbHbIN
MMaH No roTOBHOCTM K MaHAEMMSM 1 Obln CO3faH CTPaTErMyeckmii
3anac aHTMBMPYCHbLIX NpenapaTos. [Topowok ocentammsmpa 8
607bLUOM OObEME XPaHWACA LIEHTPANN30BaHHO 1 B Cflyyae BCMbILIKM
rpynna NnpeaHasHavanca AnAa pacnpenenena no scem 31 wratam u
CTOSIMYHOMY OKPYTY.

MecTHble ycnoBua LUtat CaH-Jlync-flotocu, pacnonoxeHHbln
B CEBEPHOM YacTn MeKcuKK, Bbl OHMM W3 WTATOB, KOTOPLIE B
Hanbosblel cTeneHy NocTpadany oT BCbiwKK rpunna HINT B
2009 rogy.

OcyulecTB/ieHHble MepeMeHbl 3anac NopolKa ocenTammBmnpa
NOMKEH OblN ObITb MPUIOTOBMEH K UCMONb30BaHMIO Ha MECTHbBIX

YPOBHSAX, HO BO Bpems BCrbiWwKM rpynna 8 2009 rofy ero npuLLioch
MOArOTaB/MBATL K MCMOMb30BAHNIO LI@HTPAIM30BAaHHO. BO3HUKM
BOMPOCHI MO MOBOAY CPOKOB XpaHeHUA MOLIOTOBJEHHOIO K
MCNONb30BaHMIO NMPOAYKTa. B pesynbrate 31X Npobnem nepsble
NOCTaBKM MEAMLMHCKOrO npenapata gocturin wrata CaH-Jlync-
NoTtocr uepes 11 aHern nocne Havyana BCMbILWKM rpunna. bonee Toro,
KpvTepumn OTMyCKa Ha YPOBHE WTaTa MPpULLIOCh U3MEHWUTL, YTOObI
NMPUBECTY MX B COOTBETCTBME C HaIMUviem oceTaMmnBLpa.
BbiBoAbI [1pOrHO3MpPOBaHMe NOTPEOHOCTY B aHTUBUPYCHbIX
npenaparax JOSIXKHO OCHOBbLIBATLCA Ha YETKO ONpefeneHHbIX
Kputepuax pacnpefeneHna v sblgaun, Takxke Heobxo[mMmo
PacCMOTPETh LieNecoobpasHoCTb AeLeHTPanM3aUmny HeKOTOPbIX
MeAMUNHCKMX CKNaAaoB. HaunoHanbHbIM naaH Mekcnku no
FOTOBHOCTY K MaHAEMUAM HEOOXOAMMO OTKOPPEKTMPOBATL B
COOTBETCTBUM C ypOKamu, nonyyerHbiMu 8 2009 rofy, UToosl
YNYYLWMTb CTpaTervyeckoe yrnpaeneHve 3anacammn 1 obecneunTb
ObICTPYIO JOCTaBKY OCENTaMVIBMPA HACENEHMWIO.

Resumen

Almacenamiento, distribucion y dispensacion de oseltamivir tras el brote de gripe HIN1 en México en 2009

Situacion Durante un brote o pandemia de gripe, el acceso a tiempo
a antiviricos es esencial para reducir la severidad y la transmision
de la enfermedad. Han de sequirse las mejores practicas en el
aprovisionamiento, almacenamiento, distribucion, prescripcion y
dispensacion para proporcionar a tiempo los medicamentos.
Enfoque México implementd un plan de preparacion ante la pandemia
en 2006 y cre6 unas reservas estratégicas de antiviricos.| Oseltamivir
en polvo fue almacenado en bruto de forma centralizada para su
distribucion a los 31 estados y el distrito de la capital durante un brote
de gripe.

Marco regional San Luis Potos, en el norte de México, fue uno de
los estados mas intensamente afectados por el brote de gripe HIN1
de 2009.

Cambios importantes Se esperaba que oseltamivir en polvo fuese

reconstituido localmente, pero tuvo que ser reconstituido de forma
centralizada durante el brote de gripe de 2009. Aparecieron dudas
sobre la vida util del producto reconstituido. Como resultado de estos
problemas, el primer suministro de medicamento llegé a San Luis Potosf
11 dias después del comienzo del brote de gripe. Ademds, a nivel estatal
los criterios de dispensacién tuvieron que cambiarse de acuerdo con la
disponibilidad de oseltamivir.

Lecciones aprendidas Las predicciones de demanda antiviral han
de estar basadas en criterios claramente definidos de distribucion y
dispensacion, y ha de tenerse en cuenta la descentralizacion de parte
de las existencias del medicamento. El plan nacional de preparacién
ante la pandemia de México ha de ser actualizado de acuerdo con las
lecciones aprendidas en 2009 para mejorar la gestion estratégica de
existencias y asegurar la rdpida provision de oseltamivir a la poblacion.

References

1. Hernadndez Avila M. Epidemia de influenza A(HTN1) en México: situacion
actual. Mexico City: Secretaria de Salud; 2009. Spanish. Available from:
http://www.cenavece.salud.gob.mx/descargas/pdf/cursoinfluenza01.pdf
[accessed 9 August 2012].

786

2. Gomez-Gémez A, Magana-Aquino M, Garcfa-Sepulveda CA, Ochoa-Pérez
UR, Falcon Escobedo R, Comas-Garcia A et al. Severe pneumonia associated
with pandemic (H1N1) 2009 outbreak, San Luis Potosi, Mexico. Emerg Infect
Dis 2010;16:27-34. doi:10.3201/eid1601.090941 PMID:20031039

Bull World Health Organ 2012;90:782—-787 | doi:10.2471/BLT.11.101733


http://www.cenavece.salud.gob.mx/descargas/pdf/cursoinfluenza01.pdf
http://dx.doi.org/10.3201/eid1601.090941
http://www.ncbi.nlm.nih.gov/pubmed/20031039

Luis Meave Gutiérrez-Mendoza et al.

3. Novel Swine-Origin influenza A (H1NT1) Virus Investigation Team..
Emergence of a novel swine-origin influenza A (H1N1) virus in humans. N
Engl J Med 2009;360:2605-15. doi:10.1056/NEJM0a0903810 PMID:19423869

4. WHO guidelines on the use of vaccines and antivirals during influenza
pandemics. Department of Communicable Disease Surveillance and
Response. Geneva: World Health Organization; 2005 (WHO/CDS/CSR/
RMD/2004.8).

5. Public health use and distribution of antivirals: NACCHO Think Tank meeting
report. St. Paul: National Association of County & City Health Officials, The
National Connection for Local Public Health; 2010. Available from: http://
www.naccho.org/topics/HPDP/IDPC/upload/Antiviral-Report-FINAL.pdf
[accessed 3 August 2012].

6. Drug supply strategies. In: Management Sciences for Health. Managing drug
supply: the selection, procurement, distribution, and use of pharmaceuticals.
2nd ed. Bloomfield: Kumarian Press; 1997.

7. Consejo Nacional de Poblacion. Indice de marginacicn por localidad 2010.
Mexico City: CONAPO; 2010. Spanish.

8. Balicer RD, Huerta M, Davidovitch N, Grotto I. Cost-benefit of stockpiling
drugs for influenza pandemic. Emerg Infect Dis 2005;11:1280-2.
PMID:16102319

9. Centro Nacional de Vigilancia Epidemiolégica y Control de Enfermedades
[Internet]. Ejercicio “Escudo centinela”: simulacro nacional para evaluar la
capacidad de respuesta ante una pandemia de influenza. Mexico City: Comité
Nacional para la Seguridad en Salud, Secretaria de Salud; 2007. Spanish.
Available from: http://www.cenavece.salud.gob.mx/emergencias/interior/
flu-centinela.htm [accessed 13 August 2012].

Bull World Health Organ 2012;90:782-787 | doi:10.2471/BLT.11.101733

Lessons from the field

Antiviral stockpile management in Mexico’s 2009 influenza outbreak

10.

Centro Nacional de Vigilancia Epidemiolégica y Control de Enfermedades
[Internet]. Plan Nacional de Preparacién y Respuesta ante una Pandemia de
Influenza. Mexico City: Comité Nacional para la Seguridad en Salud, Secretaria
de Salud; 2006. Spanish. Available from: http://www.cenavece salud.gob.mx/
emergencias/interior/flu-plannal.htm [accessed 13 August 2012].

. The World Bank [Internet]. How we classify countries. Washington:

WB; 2011. Available from: http://data.worldbank.org/about/country-
classifications [accessed 9 August 2012].

Roche [Internet]. Tamiflu media briefing. Basel: Roche; 2009. Available from:
http://www.roche.com/mb_090907.pdf [accessed 13 August 2012].
Oshitani H, Kamigaki T, Suzuki A. Major issues and challenges of influenza
pandemic preparedness in developing countries. Emerg Infect Dis
2008;14:875-80. doi:10.3201/eid 1406.070839 PMID:18507896

Carrasco LR, Lee V, Chen M, Matchar D, Thompson J, Cook A. Strategies
for antiviral stockpiling for future influenza pandemics: a global epidemic
— economic perspective. J R Soc Interface 2011;8:1307-13. doi:10.1098/
r5if.2010.0715 PMID:21296791

787


http://dx.doi.org/10.1056/NEJMoa0903810
http://www.ncbi.nlm.nih.gov/pubmed/19423869
http://www.naccho.org/topics/HPDP/IDPC/upload/Antiviral-Report-FINAL.pdf
http://www.naccho.org/topics/HPDP/IDPC/upload/Antiviral-Report-FINAL.pdf
http://www.ncbi.nlm.nih.gov/pubmed/16102319
http://www.cenavece.salud.gob.mx/emergencias/interior/flu-centinela.htm
http://www.cenavece.salud.gob.mx/emergencias/interior/flu-centinela.htm
http://www.cenavece.salud.gob.mx/emergencias/interior/flu-plannal.htm
http://www.cenavece.salud.gob.mx/emergencias/interior/flu-plannal.htm
http://data.worldbank.org/about/country-classifications
http://data.worldbank.org/about/country-classifications
http://www.roche.com/mb_090907.pdf
http://dx.doi.org/10.3201/eid1406.070839
http://www.ncbi.nlm.nih.gov/pubmed/18507896
http://dx.doi.org/10.1098/rsif.2010.0715
http://dx.doi.org/10.1098/rsif.2010.0715
http://www.ncbi.nlm.nih.gov/pubmed/21296791

	Table 1

