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•
 

Drift
–

 
Cambios menores

•
 

Shift
–

 
Cambios mayores

–
 

Nuevo subtipo
–

 
Potencial pandémico
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(Nov 2004)

World surveillance identifies antigenic variants

Epidemiologic behavior is assessed

Variants are sequenced and characterized immunologically

Specific strains for inclusion in vaccine are selected on the 
basis of the degree of difference from previous strains and 
evidence of epidemiological significance

Viruses are manipulated for high-yield growth in eggs and 
distributed to manufacturers

Reference reagents are generated for characterization of 
the vaccine product

Seed pools are expanded and inoculated into large 
numbers of embryonated hen’s eggs

Allantoic fluids are harvested and virions concentrated by 
centrifugation

Virions are chemically inactivated and disrupted with 
detergent, and subunit hemagglutinin and neuraminidase 
proteins are purified

Individual monovalent pools are blended, and content of 
trivalent preparation verified

Vaccine is packed, labeled, and delivered
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Desafíos para las intervenciones con vacuna 
pandémica

•
 

Oportunidad de la disponibilidad de vacuna (Tiempo de 
desarrollo y fabricación desde el inicio de la pandemia)

•
 

Capacidad de producción
 

(Volumen suficiente para la 
población mundial)

•
 

Inmunogenicidad
 

de la vacuna (Eficacia homogenea? 
Inmunidad pre-existente?)

•
 

Equidad de la distribución
 

(Distribución
 

según riesgos y 
vulnerabilidad de las poblaciones en los países) 

•
 

Rechazo cuando pasa el miedo (Epidemiología 
emocional)



Antecedentes de Seguridad de la vacuna 
contra influenza pandémica. USA, 1976

•
 

1976:
•

 
Vacuna A/NJ/1976/H1N1 se asoció

 
con 

aumento del Síndrome de Guillain-Barré
 (SGB) entre adultos vacunados 

•
 

(8 semanas post vacunación): 4.9 a 5.9 
x millon

 
de vacunados, RR: 3.96 a 7.75.

•
 

Razones para asociación Vacuna 
A/NJ/1976/H1N1 -

 
SGB desconocidas.

•

 

Langmuir

 

AD, et al. An

 

epidemiologic

 

and

 

clinical

 

evaluation

 

of

 

Guillain-Barré

 

Syndrome

 

reported

 

in association

 

with

 

the

 

administration

 

of

 

swine

 

influenza vaccines. 
Am J Epidemiol. 1984;119:841-879. http://aje.oxfordjournals.org/cgi/reprint/119/6/841?ijkey=af5636f63e15b116d9fb2ed2718fd976322681d2

•

 

Nachamkin

 

I. Anti-ganglioside

 

antibody

 

induction

 

by swine

 

(A/NJ/1976/H1N1) and

 

other

 

influenza vaccines: insights

 

into

 

vaccine-associated

 

Guillain-Barré

 

syndrome. J Infect

 

Dis. 2008 Jul 15;198(2):226-33.

 

http://www.journals.uchicago.edu/doi/abs/10.1086/589624?url_ver=Z39.88-

 

2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dncbi.nlm.nih.gov
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(Alexander D Langmuir. Guillain-Barrd syndrome: the swine influenza virus vaccine incident in the United States of America, 1976-77: preliminary communication. Journal ofthe Royal Society ofMedicine Volume 72 September 1979



The four months from October 1976 to January 1977 were in two respects unique in the annals

of epidemiology in the United States of America. First, more than 40 million adult citizens

were vaccinated with swine influenza virus vaccine, a remarkable response to a nationally

sponsored programme based on the prediction of the probability of an impending epidemic

(Schonberger et al. 1979). Second, during the same period more than 500 cases of Guillain-

Barre syndrome (Landry 1859, Guillain et al. 1916) occurred among the vaccinated persons,

with 25 deaths.



From the standpoint of epidemiological surveillance, the country had never been so

thoroughly organized for the investigation and reporting of vaccine reactions as it was at the

beginning of October 1976, when the programme of vaccination was initiated. This

organization was put to effective use when vaccine-associated cases of Guillain-Barre

syndrome were recognized to be occurring with more than expected frequency. A moratorium

on further use of the vaccine was declared on 16 December 1976.



http://aje.oxfordjournals.org/cgi/reprint/119/6/841?ijkey=af5636f63e15b116d9fb2ed2718fd976322681d2
http://www.journals.uchicago.edu/doi/abs/10.1086/589624?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub=ncbi.nlm.nih.gov
http://www.journals.uchicago.edu/doi/abs/10.1086/589624?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub=ncbi.nlm.nih.gov


Vacunas contra influenza A (H1N1) 2009nv 
aprobadas por FDA. Sept. 2009

•
 

15 septiembre 2009

•
 

FDA aprobó
 

4 vacunas contra influenza A(H1N1) 2009nv

•
 

Inyectables (sub
 

unidades inactivadas):
–

 
Influenza A (H1N1) 2009 Monovalent

 
Vaccine

 
(CSL Limited)

–
 

Influenza A (H1N1) 2009 Monovalent
 

Vaccine
 

(Novartis
 

Vaccines
 

and
 Diagnostics

 
Limited)

–
 

Influenza A (H1N1) 2009 Monovalent
 

Vaccine
 

(Sanofi
 

Pasteur, Inc.)

•
 

Intranasal
 

(viva atenuada):
–

 
Influenza A (H1N1) 2009 Monovalent

 
Vaccine

 
(MedImmune

 
LLC)

FDA -

 

Food

 

and

 

Drug Administration. Influenza A (H1N1) 2009 Monovalent. http://www.fda.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ucm181950.htm
FDA. Influenza A (H1N1) 2009 monovalent. http://www.fda.gov/biologicsbloodvaccines/vaccines/approvedproducts/ucm181950.htm. 

http://www.fda.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ucm181975.htm
http://www.fda.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ucm181973.htm
http://www.fda.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ucm181973.htm
http://www.fda.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ucm181971.htm
http://www.fda.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ucm181970.htm
http://www.fda.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ucm181950.htm
http://www.fda.gov/biologicsbloodvaccines/vaccines/approvedproducts/ucm181950.htm


•
 

Diseño del estudio: 
–

 
Ensayo clínico, fase 2, prospectivo

•
 

Adultos sanos. 
–

 
2 grupos paralelos.

•
 

Intervención: 
–

 
Vacuna inactivada, monovalente, sin adyuvante.

–
 

Esquema de 2 dosis de antígeno de 
hemaglutinina IM.

–
 

Grupo 1: 15μg,
–

 
Grupo 2: 30μg 

–
 

n = 240 sujetos (50% < 50a y 50% > 50a)
•

 
Evaluación de Inmunogenicidad (Basales y a 21 días) 
–

 
Títulos de anticuerpos por inhibición de 
hemaglutinación

–
 

Ensayos de micro-aglutinación 

Michael E. Greenberg. Response after

 

One

 

Dose

 

of

 

a Monovalent

 

Influenza A (H1N1) 2009 Vaccine

 

-

 

Preliminary

 

Report. N Engl

 

J Med

 

2009;361.
http://content.nejm.org/cgi/reprint/NEJMoa0907413.pdf

Inmunogénicidad y seguridad de vacuna 
pandémica en adultos: CSL, Australia

Una sola dosis de vacuna 
H1N1 de 15μg  es 

inmunogénica

 

en adultos

http://content.nejm.org/cgi/reprint/NEJMoa0907413.pdf


ESAVIS en la actual campaña de vacunación 
contra la influenza A (H1N1) 2009nv 

Efectos adversos comunes:
•

 
Edema, enrojecimiento o dolor en el sitio de la 
inyección,

•
 

Con menos frecuencia fiebre, dolor de cabeza, fatiga 
y dolores musculares.

Síndrome Guillain-Barre:
•

 
Menos de 50 casos sospechosos de SGB reportados 
en vacunados,

•
 

No reportes de casos fatales entre los sospechosos o 
confirmados de SGB detectados. 

Investigación de muertes:
•

 
Pocas muertes en personas vacunadas. En todas se 
ha descartado vínculo con la vacuna como la causa 
de la muerte.

WHO. Safety

 

of

 

pandemic

 

vaccines. Pandemic

 

(H1N1) 2009 briefing

 

note 16, 19 november

 

2009 -

 

Geneva

 

http://www.who.int/csr/disease/swineflu/notes/briefing_20091119/en/index.html



 

Información de 
16/40 países 
conduciendo 
campañas

 

de 
vacuna pandémica 



 

180 millones de 
personas 
vacunadas contra  
influenza A(H1N1) 
2009nv

Presenter
Presentation Notes
Campañas iniciaron en septiembre en: Australia y la Republica Popular China.

En China, más de 11 millones de dosis de vacuna contra la pandemia se han administrado; 15 casos de ESAVIS graves y 2 muertes tras la vacunación. Investigación de muertes y autopsia, determinaron que las condiciones médicas subyacentes son la causa de la muerte, y no la vacuna. 

http://www.who.int/csr/disease/swineflu/notes/briefing_20091119/en/index.html


Eventos Temporalmente Asociados a la Vacunación con A H1N1

Sexo ETAV Porcentaje
M 51 30.72
F 115 69.28

Total 166 100.00

Grupo de edad ETAV Porcentaje
< 1 año 6 3.61
1-4 años 19 11.45
5-9 años 4 2.41

15-19 años 4 2.41
20-49 años 104 62.65
50-64 años 26 15.66
> 65 años 3 1.81

Total 166 100

Clasificación 
epidemiológica ETAV %

Leve 132 79.52

Moderado 28 16.87

Grave 6 3.61

166 100.00

DISTRIBUCIÓN DE ETAV POR EDAD

DISTRIBUCIÓN POR CLASIFICACIÓN CLÍNICA

DISTRIBUCIÓN DE ETAV POR GÉNERO



Recomendaciones del CDC para la vacunación 
contra influenza A (H1N1) 2009nv

•
 

USA:
–

 
305 millones de habitantes

–
 

159 millones de dosis

•
 

Grupos objetivo:
–

 
Gestantes

–
 

Personas viviendo con o cuidando niños 
< 6 meses

–
 

Personal de salud y de emergencia -
 respuesta

–
 

Niños y adultos jóvenes (de 6 meses a 
24 años)

–
 

Adultos de 25 a 64 años con 
condiciones medicas subyacentes

CDC. Use of Influenza A (H1N1) 2009 Monovalent

 

Vaccine -

 

Recommendations of the Advisory Committee on Immunization Practices (ACIP), 2009. MMWR 
Recommendations and Reports , August

 

7, 2009 / Vol. 58 / No. RR--9 / Pg. 1 -

 

13 http://www.cdc.gov/mmwr/PDF/rr/rr5810.pdf

Presenter
Presentation Notes
On July 29, 2009, ACIP reviewed epidemiologic and clinical data to determine which population groups should be targeted initially for vaccination. ACIP also considered the projected vaccine supply likely to be available when vaccine is first available and the expected increase in vaccine availability during the following 6 months. These recommendations are intended to provide vaccination programs and providers with information to assist in planning and to alert providers and the public about target groups comprising an estimated 159 million persons who are recommended to be first to receive influenza A (H1N1) 2009 monovalent vaccine. The guiding principle of these recommendations is to vaccinate as many persons as possible as quickly as possible. Vaccination efforts should begin as soon as vaccine is available. State and local health officials and vaccination providers should make decisions about vaccine administration and distribution in accordance with state and local conditions. Highlights of these recommendations include 1) the identification of five initial target groups for vaccination efforts (pregnant women, persons who live with or provide care for infants aged <6 months, health-care and emergency medical services personnel, children and young adults aged 6 months–24 years, and persons aged 25–64 years who have medical conditions that put them at higher risk for influenza-related complications), 2) establishment of priority for a subset of persons within the initial target groups in the event that initial vaccine availability is unable to meet demand, and 3) guidance on use of vaccine in other adult population groups as vaccine availability increases. Vaccination and health-care providers should be alert to announcements and additional information from state and local health departments and CDC concerning vaccination against novel influenza A (H1N1) virus infection. 



http://www.cdc.gov/mmwr/PDF/rr/rr5810.pdf


•
 

Personal de salud

•
 

Grupos vulnerables

–
 

Mujeres embarazadas y a cargo de niños 
<6m

–
 

Enfermedad crónica
–

 
Inmunosupresión

Recomendaciones en México



•
 

Supuestos:
–

 
Población Suecia: 18 millones

–
 

Epidemia: Moderada
–

 
Población mas susceptible: 
Niños y adolescentes 

–
 

Ro
 

= 1.4

–
 

Fecha de inicio: Día 0
–

 
Espectro clínico: Asintomático 
16%, Moderado 34%, 
Enfermedad típica 40%, Severo 
10%

–
 

Fecha inicio vacunación: día 30

•
 

Resultados:
–

 
Total casos: 1`170,505 (sin 
intervención) 

–
 

Pico: 16 a 20 semanas
–

 
Duración 1era ola: 180 días

Brouwers

 

L, et. Al. Economic

 

consequences

 

to

 

society

 

of

 

pandemic

 

H1N1 influenza 2009 –

 

preliminary

 

results

 

for

 

Sweden. Euro Surveill. 2009;14(37):pii=19333. 
http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19333

Personas infectadas por SE: escenario sin intervención

Total de casos (según nivel de cobertura de vacunación) 

Costos de la epidemia y  ahorros asociados a 
la vacunación anti pandémica

http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19333


Costos de la epidemia y  ahorros asociados a 
la vacunación anti pandémica 

•
 

Supuestos:
–

 
1 día ausencia laboral: US$288.54 
(promedio salario / d US$216.41, 
imp. US$

 
72.14)

–
 

Manejo medico en atención 
primaria: US$

 
288.54

–
 

Hospitalización / d: US$
 

1154.18
–

 
Decesos: US$

 
3`173,985

–
 

Letalidad 0.005%

–
 

Vacuna antipandemica
 

y gastos 
de operación: US$

 
43.28 / dosis

•
 

Resultados:
–

 
Costos totales: US$

 
794,939 

millones
–

 
Ahorro: US$

 
367`624 millones 

(cobertura vacunación 60%)
–

 
Costos de ausentismo son los 
mas elevados

Costos (según cobertura de vacunación)

Brouwers

 

L, et. Al. Economic

 

consequences

 

to

 

society

 

of

 

pandemic

 

H1N1 influenza 2009 –

 

preliminary

 

results

 

for

 

Sweden. Euro Surveill. 2009;14(37):pii=19333. 
http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19333

Desagregado de costos (según cobertura vacunación)

http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19333


•
 

Diseño del estudio: 
–

 
Hospital INDRE. Ciudad de México, Marzo a 
mayo 2009 

–
 

Caso –
 

control pareado por edad (<5, 5-20, 21-40, 
41-60, y >60) y nivel socioeconómico

–
 

Caso: H1N1 confirmado por RT PCR
–

 
Control: (seleccionados randomizadamente

 
de 

lista de casos atendidos en el hospital)
–

 
Relación caso –

 
control 1:3   

–
 

n ca

 

= 60; n co

 

= 180

•
 

Resultados:
–

 
Análisis de regresión logística condicional

–
 

Influenza A(H1N1) independientemente asociada 
con vacuna estacional (TIV): OR 0.27 (IC95% 
0.11 –

 
0.66)

–
 

Efectividad de vacuna: 73% (IC95% 39 –
 

89%)

Lourdes Garcia-Garcia. Partial protection of seasonal trivalent inactivated vaccine against novel pandemic influenza A/H1N1 2009: case-control study in 
Mexico Cit. BMJ 2009;339:b3928

Inmunidad pre – existente y repuesta cruzada: 
Evidencias de México 

Evidencia preliminar de 
protección de TIV 2008 –

 
2009 particularmente sobre 

formas severas de la 
enfermedad

Presenter
Presentation Notes
Lourdes Garcia-Garcia. Partial protection of seasonal trivalent inactivated vaccine against novel pandemic influenza A/H1N1 2009: case-control study in Mexico City.



In the multivariate model, vaccination status and

underlying conditions were independently associated

with influenza A/H1N1 (table 4). When the association

of influenza A/H1N1 with vaccine status for each

age group was modelled, the adjusted odds ratio continued

to show a protective effect, although this was

statistically significant only for the age group 41-60

(table 3). Vaccine effectiveness against laboratory confirmed

cases of influenza A/H1N1 was 73% (95% confidence

interval 34% to 89%).



When only the subset of cases (n=59) and controls

(n=61) admitted to hospital was analysed the association

between confirmed cases of influenza A/H1N1

and vaccination status was significant (table 4). Vaccine

effectiveness was 77% (22% to 93%). When the

association between influenza A/H1N1 cases and vaccination

status was modelled among the subset of cases

(n=45) and controls (n-60) without high risk underlying

conditions, it continued to be significant (table 4). The

estimated vaccine effectiveness for this subset was 86%

(50% to 96%)









•
 

Diseño del estudio: 
–

 
Ensayo de microneutralizacion

–
 

Respuesta inmune cruzada a a virus pandémico 
en muestras de suero almacenadas de: donantes 
de sangre, vacunados contra influenza porcina 
A/New Jersey/1976 y personas con vacunas 
estacionales recientes

•
 

Resultados:
–

 
Vacunas de influenza estacional generaron 
reacción cruzada escasa o nula

–
 

34% de nacidos antes de 1950 quienes 
probablemente fueron expuestos a la pandemia 
1918 tuvieron los titulos mas altos contra H1N1 
2009

–
 

Solo 4% de los nacidos despues de 1980 tuvieron 
respuesta inmune cruzada a influenza 
A(H1N1)2009

Kathy

 

Hancock, Cross-Reactive Antibody

 

Responses to

 

the

 

2009 Pandemic

 

H1N1 Influenza Virus. N Engl

 

J Med

 

2009;361. 

Respuesta inmune cruzada al 
virus de la influenza A(H1N1) 2009nv

Vacunas recientes para 
influenza estacional 

inducen una pequeña o 
ninguna respuesta inmune 
a la influenza pandémica.

Adultos mayores tuvieron 
una respuesta inmune 
cruzada preexistente

Presenter
Presentation Notes
Lourdes Garcia-Garcia. Partial protection of seasonal trivalent inactivated vaccine against novel pandemic influenza A/H1N1 2009: case-control study in Mexico City.



In the multivariate model, vaccination status and

underlying conditions were independently associated

with influenza A/H1N1 (table 4). When the association

of influenza A/H1N1 with vaccine status for each

age group was modelled, the adjusted odds ratio continued

to show a protective effect, although this was

statistically significant only for the age group 41-60

(table 3). Vaccine effectiveness against laboratory confirmed

cases of influenza A/H1N1 was 73% (95% confidence

interval 34% to 89%).



When only the subset of cases (n=59) and controls

(n=61) admitted to hospital was analysed the association

between confirmed cases of influenza A/H1N1

and vaccination status was significant (table 4). Vaccine

effectiveness was 77% (22% to 93%). When the

association between influenza A/H1N1 cases and vaccination

status was modelled among the subset of cases

(n=45) and controls (n-60) without high risk underlying

conditions, it continued to be significant (table 4). The

estimated vaccine effectiveness for this subset was 86%

(50% to 96%)









¿Por que no se vacunan los pacientes?

Influenza

Neumococo

%
MMWR 48:886-90, 1999



¿Por que no se vacunan los pacientes?



Viruela:  Un gran inicio para las vacunas
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