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Development 

✓ Epidemiology - ¿ Is there reemergence of the disease?

✓ Vaccination policy and programs

✓ Current vaccination guidelines and recommendations

✓ Immunization in children, pregnant women and other 

recommendations

✓ Challenges, barriers and obstacles for effective implementation

✓ Prioritization of vaccination strategies to regional  resources



Pais Nombre

Argentina Angela Gentile

Argentina Daniela Hozbor

Brasil Luiza H F Arlant

Brasil Eitan Berezin

Colombia Cristina Marino

Costa Rica Rolando Ulloa

El Salvador Maria Lourdes Dueñas

Mexico Abiel Mascarenas

Peru Alfredo Guerreros

Puerto Rico Fernando Ysern

Uruguay Monica Pujadas

Venezuela Maria Graciela Lopez

2017 Global Pertussis Initiative

Pertussis in The Americas and Global 

Challenges 



In 2010, Argentina, Mexico, and Panama worked together to form 

the Latin American Pertussis Project (LAPP)—a collaboration 

between 

▪ the CDC

▪ the Sabin Vaccine Institute, 

▪ the Pan American Health Organization (PAHO), and 

▪ the Ministries of Health in select Latin American countries. 

Brazil, Chile, and Colombia were incorporated into a 2nd phase 

between 2012 and 2015. 

The goal of LAPP is to expand understanding of current pertussis 

epidemiology in Latin America in order to guide national and 

regional pertussis prevention and control strategies.



Global Situation

Australia Epidemic since 2008 
>38.000 cases in 2011 (a)

Latin America 
(Argentina, Brazil, Colombia, 
Chile and Uruguay)

Epidemics reported 2011 y 2012 (b)

Nueva Zelandia Currently in an epidemic 
> 8800 cases since 2011 (c)

United Kingdom >8000 cases in 2012 (d)

USA >40.000 cases in 2012 (e)

Recent Epidemics

Pertussis generally results in most severe disease in the very young; however, 
it continues to be a problem in all age groups.

A resurgence in pertussis has been observed in many countries across the 
globe—including countries that use wP and aP vaccines



Pertussis Surveillance
• Pertussis notification is mandatory in many countries in the Americas  

• Cases should be reported to the National Ministry of Health (MoH) in 
each country. 

• Different countries have considered adaptations in clinical criteria, 
including age stratification and cough duration. 

• The laboratory criteria for diagnosis are based mainly on the isolation 
of B. pertussis from clinical specimens, and/or through PCR for B. 
pertussis. 

• Pertussis is still underreported, particularly in                                    
adolescents and older individuals 

• The number of deaths due to pertussis  is also                                                 
underestimated







Pertussis Diagnosis

Region of the Americas 2015



Epidemiological Data in Latin 

America

¿Is there reemergence of the 

disease?

http://www.paho.org/data/index.php/en/mnu-topics/immunizations/300-

vaccine-preventable-disease.html



USA 2012

48.277

USA 2014

32.971

Colombia 2013

13.682
Brazil 2014

8338Chile 2012

5762

Number of Cases per Country in the Americas



2015

Cases 1107

Year 2012

Cases 978

2011 

Cases 252

MEXICO

2007-2008

Cases 2024

Post-partum Cocoon

vaccination- May 2007

COSTA RICA



El Salvador

2012

37 cases

Guatemala

Honduras

2012

Cases 2073

2010

Cases 135



Nicaragua

2011

Cases 87

2010

Cases 24

Panama

dpaT

2006

Cases 132

2012

Cases 47
2014



Argentina 2008

Cases 3085
2011

Cases 3186

2010

Cases 794

2012

Cases 5762

Chile





Brazil

2014

Cases 8338

2010

Cases 477

2012

Cases 4744





Colombia
2013

Cases 13682

2012

Cases 3209
2010

Cases 344

Ecuador
2008

Cases 125

2012

Cases 54



13278

11339

Pertussis in Colombia 2004 -2013





Perú

2011

Cases 56

2013

Cases 1373

2012

Cases 0

2013

Cases 31

2014

Cases 75

Bolivia





Paraguay
2013

Cases 81
2012

Cases 44

2010

Cases 1

2011

Cases 639

2012

Cases 596 

2014

Cases 791
Uruguay



Venezuela

Data for pertussis information on the PAHO website for Venezuela are sparse 
and it is unlikely that they reflect the real situation in the country.

The PAHO website reports either no data or zero cases of pertussis for the years 
2007–2010, 3 cases for 2011, 8 in 2012, and 6 in 2013.



Países que reportaron brotes de tos ferina. 
Región de las Américas. 2012-2016

2012 2013 2014 2015 2016

1. Argentina
2. Belize
3. Brazil
4. Canada
5. Chile
6. Colombia
7. Costa Rica
8. Ecuador
9. Guatemala
10. Mexico
11. Paraguay 
12. Perú
13. Suriname

1. Argentina
2. Belize
3. Bolivia
4. Brazil
5. Colombia
6. Guatemala
7. Panama
8. Paraguay
9. Perú
10. Suriname

1. Brasil
2. Canadá
3. Colombia
4. Dominican

Republic
5. Guatemala
6. Panamá
7. Paraguay
8. Perú
9. Surinam
10. USA

1. Canada
2. Chile
3. Colombia
4. Guatemala
5. Mexico
6. Panama
7. Peru
8. Saint Lucia

1. Argentina
2. Aruba
3. Canadá
4. Chile
5. Colombia
6. El Salvador
7. Guatemala
8. México
9. Perú

Source: EPI Tables, PAHO-WHO/UNICEF Joint Reporting Form (JRF) , and country reports.



Classification of Pertussis Cases per 

Age Group in Latin American 

Countries







Argentina

N= 76

89,5% (68 casos) < 4 meses

92,1% (70 casos) < 6 meses

In 92% of the deaths infants had not been vaccinated

5% had receives only 1 dose and 3% had received

only 3 doses







Classification of Whooping Cough Cases per 

Age Group Notified in 2013

Colombia

Source: Sivigila 2013
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Tasa de incidencia de tos ferina en países seleccionados. 2006-2015
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Costa Rica
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Chile
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Uruguay

Source: EPI Tables, PAHO-WHO/UNICEF Joint Reporting Form (JRF) , and country reports.
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Who was the Source?

Mexico
192 confirmed cases . 434 contacts *

111  Mother 48.2% positive PCR

71   Father 16.9% positive PCR

46   Siblings 14.1% positive PCR

74   Grandparents 9.4% positive PCR

92   Uncles/Aunts 12.9% positive PCR

36   Cousins 1.2% positive PCR 

El Salvador

Madre, 23
Cuidador, 5

Padre, 2

Hermano, 2 Sin especificar, 
2

DISTRIBUCION CONTACTOS CERCANOS COLOMBIA



Vaccination Schedules





Vaccination  During Pregnancy 2012

Country Pregnant Postpartum HCW

Argentina Tdap Tdap Tdap

Brazil NO NO NO

Chile NO NO NO

Colombia Tdap N0 NO

Costa Rica Tdap Tdap NO

El Salvador NO NO NO

Guatemala NO NO NO

Honduras NO NO NO

Mexico Tdap NO NO

Panama Tdap Tdap Tdap



Vaccination during Pregnancy 

2014 - 2017

Country Pregnant Postpartum HCW

Brasil Tdap NO If treat patients <1

Chile Postpartum

5/15 regions

No ( outbreak if

treat patients < 1)



Vaccination  Schedules - DPT

postpartum cocoon vaccination was 

introduced in May 2007

Costa Rica switched from wP vaccine to DTaP in 2010.

switched to vaccination during 

pregnancy in 2013.

Adults:
Pregnancy (>20 wks) (Tdap)

HCW’s at nurseries: Mandatory …

Adult HCW’s recommended

▪ Most countries in Latin America use wP vaccines for primary 
vaccination and the 4th and 5th doses.

▪ The use of booster doses (and coverage rates) for adolescents, 
pregnant/postpartum women, and HCWs varies quite widely, 
but countries have introduced, or are introducing, adult 
boosters

Costa Rica

Schedules   - DPaT



Vaccination  Schedules – DTaP  schedule

Vaccination during pregnancy since 2012.

Mexico Pentavalent vaccine, which contains DTaP, IPV, and Hib, 

administered at 2, 4, 6 months, and a booster at 18m 

months. DTP vaccine (whole cell pertussis component) at 4 

years of age

changed in 2014 from a pentavalent vaccine which 

contained DTP ,HB, and Hib, to a hexavalent, which contains 

DTaP, IPV, HB, and Hib, administered at 2, 4, and 6 months. 

booster doses at 18 months (DTP/Hib) and 4 years (DTP).

Tdap for children at 10 years.    Catch up in>5years

HCW and adults in contact with children

Vaccination during pregnancy since 2012.

Panama



The Current Pertussis Situation Across the Americas

▪ Several countries in the Americas region have reported pertussis 
outbreaks over the past 6 years.

▪ The majority of countries have challenges with surveillance; pertussis is 
underreported and underdiagnosed.

▪ Reasons for this include 
▪ the clinical diagnosis definitions used
▪ inconsistent laboratory confirmation
▪ lack of uniformly accessible detection techniques, and
▪ incomplete epidemiologic notification.

▪ The laboratory criteria for diagnosis are based mainly on the isolation of                 
B. pertussis from clinical specimens, and/or through PCR. Most countries 
in LA use conventional PCR, or real-time PCR  
Serology is used in only 3 countries of the region.



The Current Pertussis Situation Across The Americas

Vaccination

▪ Data from 1978–2012 show that the overall DTP3 vaccination coverage has 
never been higher than 95%. The coverage for DTP4 has always been <90%. 

▪ Data on pertussis incidences during the same period show a clear decrease in 
the number of cases following the introduction of mass vaccination

▪ While the introduction of vaccines has led to a clear decrease in pertussis,  
since 2004, an increase in the number of cases  has been reported 

▪ There has been resurgence in many countries. In particular, Argentina, Brazil, 
Canada, Colombia, El Salvador, Peru, and Uruguay all reported outbreaks in 
2011 and/or 2012.

▪ Country-specific data for 2013–2015 show that the coverage for DTP3 is 
generally improving and has reached ≥95% in a few countries.



• Maternal immunization was introduced in 2012 in several Latin America 
countries, and Brazil and Chile introduced maternal immunization 2 years 
later. Coverage is generally  good in this population group within the region.

• From 2006–2015, most reported pertussis cases were in infants <1 year, but 
increases have been seen in all age groups. In recent years, the number of 
pertussis-related deaths was highest in 2009 and 2012.

• The most frequent source of pertussis in infants are mothers and other 
household contacts 

• Between 2006–2015, Argentina, Chile, Costa Rica, and Uruguay had the 
highest incidence of pertussis.

Many South American countries using Pw experienced a pertussis outbreak in 
2011–2012. Other countries (eg, Canada and United States) were using aP
vaccines during the outbreak in 2011–2012, so the occurrence of this outbreak 
did not seem to be dependent on which vaccine was being used.

The Current Pertussis Situation Across the Americas



✓ Higher sensitivity of the surveillance systems, and the 
improvements in diagnosis tests.

✓ Suboptimal coverage rates of vaccination

✓ The implementation of new diagnostic technologies (PCR) have 

largely contributed to the detection and confirmation of 

pertussis cases

Possible Causes of the Increase in 

Pertussis Cases:

✓ There is NO lifelong immunological protection (evanescent 

immunity)

▪ Immunity is lost even after natural disease, it is estimated that 

the loss of immunity is between 4-20 years of age

▪ Immunity also disappears after vaccination; its protection is 

estimated at least for 4-12 years off to vaccination, be it with 

DPwT or DPaT



¿What are the vaccination strategies 

considering this Epidemiological 

Panorama?



Control of 

Pertussis

Vaccination 

During Pregnancy

Infancy

Primary Scheme

Pre-Scholar and 

Scholar Booster

Adolescent 

Booster

Adult Booster

Healthcare Workers 

(selective)

Cocoon Strategy

Parents, Grandparents, 

Siblings

Vaccination across “ The Life Course”



After 4 years of introducing the vaccination in pregnant 
women, a remarkable effect begins to be
registered as it is the reduction of the lethality in 
infants



Maternal Vaccination

o Maternal immunization should form a key part of a 

country’s vaccination schedule.

o Many countries reported a reduction in pertussis 

cases and pertussis-related mortality following the 

introduction of maternal immunization.

o Recommendations are inconsistent and several 

countries, including Brazil, Costa Rica, El Salvador, 

Mexico, and Uruguay, noted that implementation of 

maternal immunization needs drastic improvement.

o Currently, the  implementation is suboptimal, and in 

some countries it is not recommended yet.







After the implementation of Tdap

maternal immunization

strategy a significant reduction in 

hospitalization rate was

observed.





Study in the United Kingdom 

Effectiveness in under 3 months of age was 91% CI (84%-

95%) www.thelancet.com Vol 384 October 25, 2014

✓ 90% protection against confirmed Pertussis in infants
✓ 95% effective in reducing deaths due to Pertussis 





RESULTS

✓ Prenatal vaccination induces high concentrations of antibodies in pregnant 

women → effective transfer to the fetus transplacentally

✓ The safe strategy without evidence of adverse effects during pregnancy or in 

the fetus
CONCLUSIONS

Quantity of evidence that supports  safety, immunogenicity and effectiveness of 

prenatal vaccination to reduce morbidity and mortality due to Pertussis in NB and 

lactating infants before they initiate their primary scheme

Gkentzi D, et al. Arch Dis Child Fetal Neonatal Ed 2017;



Strategies for the Control of

Bordetella pertussis Infection

Immunization of Infants and Prescholars

Strategy Objectives

▪ Reinforce and/or improve 
the immunization strategy 
in infants and preschool 
children at 4–6 years old

▪ Reduce morbidity and
mortality in infants and
children
• Reduce the circulation of
pertussis in general



✓ The most severe cases of the disease occur during the first 

months of life

✓ Study in the USA  de >45,000 of whooping cough in children 

1999 – 2008

✓64% of the 258 deaths were presented before 6 weeks of 

age

✓All occurred before 34 weeks

✓Recieve > 1 dose of the vaccine at > 6 weeks of age

Protection against death, hospitalization and pneumonia



Other Strategies

Immunization of 

Healthcare Workers

Immunization of 

Adolecents and 

Adults



Strategies for the Control of B. pertussis 

Infection

Strategy Objectives

✓ Universal immunization of the
adolescent

✓ Reduce morbidity in adolescents and 
Young adults

✓ Development of herd immunity
✓ Reduce transmission to young children

✓ Selective immunization (new 
mothers and family contacts)

✓ Cocoonin

✓ Decrease mortality and morbidity in 
newborns and small infants

✓ Reduce transmission to younger 
infants

✓ Selective immunization of
health care workers

✓ Reduce patient transmission and 
bidity in health workers



➢ Surveillance systems  are  deficient and irregular in some 

countries

➢ The medical staff needs continuous and better training in 

pertussis

➢ There is also poor awareness of pertussis among HCWs and the 

general population  

➢ Lack of knowledge about vaccination in medical training 

programs

➢ The diagnostic methods such as PRC-RTC are not available in all 

of the countries and in those in which they are available are only 

done in a few centers where there is uniformity in the same 

country

Obstacles to Vaccination in Latin America



▪ Under-reporting of vaccine coverage 

▪ There could be low vaccine coverage within the 

same country (difficult access, internal conflicts, 

immigrants etc.)

▪ HCWs should be vaccinated against pertussis 

(this is only achieved in a few countries)

▪ Complicated access to special populations                        

( indigenous, and to areas of conflict)

▪ Inequity between rural and urban areas

▪ Several Latin American countries have high 

numbers of immigrant children with an unknown 

immunization status; there is no consistent 

system to manage this issue.

Obstacles to Vaccination in Latin America



Challenges in LA

✓ Case definition must be the same everywhere;

✓ Offer the best quality medical attention to reduce mortality

✓ Improve the infrastructure for laboratory diagnosis; introduction of PCR –
RTC in all of the countries of the region and increase reference laboratories 
in the countries

✓ Some countries need to improve their vaccine coverage records

✓ Continue to monitoring the pertussis burden and  assessing vaccine 
effectiveness 

✓ Impact of pregnancy-Tdap implementation should be measured

In general, better surveillance is needed, coverage has increased, 
but is prone to operational and acceptance problems; infant 

mortality should be more closely monitored.



Challenges to Vaccine Uptake

• Maintaining vaccine coverage in children in the face of 
vaccine hesitancy and nonmedical exemptions

• There is, in general, a lack of booster dose recommendations 
in many countries; in those countries that do have booster 
recommendations, there is a relatively low uptake rate.

• Optimizing coverage with 4 and 5 doses

• Enhancing uptake in adolescent populations

• Circumventing the financial and demographic factors 
contributing to decreased vaccine rates in certain 
populations

• Maintaining regional supply of the Tdap vaccine

• Evaluating new approaches to boost waning immunity

• Increase vaccination coverage in pregnant woman



GPI Vaccination Recommendations

✓ Reinforce and/or improve current infant and toddler 
immunization strategies

✓ 4th or 5th dose for all preschool children (4–6 years old)

✓ Immunization of pregnant women and cocoon strategies—
ie, immunization of, new mothers, family and close contacts 
of newborns

✓ Universal immunization of adolescents

✓ Immunization of healthcare workers

✓ Immunization of childcare workers



▪ Maternal immunization should form a key part of a 

country’s vaccination schedule, as a reduction in   

pertussis cases and pertussis-related mortality                 

following its introduction was widely reported. 

▪ The administration of adolescent boosters needs              

to be introduced in some countries; in countries  

where it is already available the implementation             

needs to be optimized.

• However, the GPI only recommends adolescent 

boosters when 

• it is known that there is optimal use in maternal 
vaccination and in younger ages  

• there is a problem with adolescent disease, 
• the country has aP in widespread use.

RECOMMENDATIONS



Future Challenges at a Global Level

• B. pertussis clinical isolates circulating different from those used 
for the current vaccines - Changes have been observed in             
B. pertussis populations post vaccination introduction

• Basic research on the genetics and evolution of circulating                         
B. pertussis strains is needed

• Clear need for more data on the impact of vaccination on the 
innate and adaptive immune responses following both acellular 
and wP vaccination

• Focus should remain on using what is currently                   
available to the best of its ability 

• Strategies employing the vaccines we have                                 
must be reconsidered (boosting, cocooning,                                               
and maternal immunization etc)



To provide maximum vaccine coverage we propose a schedule that incorporates

▪ immunization of infants, preschoolers, adolescents, adults, and pregnant 

women. 

▪ Uptake of vaccines may also vary between populations due to a variety of 

causes, including hesitancy to vaccinate, so any national strategy to control 

pertussis should also include 

▪ sustaining public and healthcare provider confidence in vaccination. 

▪ Addressing and improving regional variations in surveillance will also 

help better monitor annual incidence and outbreaks. 

▪ Looking towards the future, the development of new pertussis 

vaccines with longer duration of protection would be advantageous.




