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In 2023, the Global Pertussis Initiative met to assess the burden of and vaccination policies against pertussis in 10 Latin
American countries. Although pertussis is a notifiable disease in the represented countries, poor disease awareness,
underrecognition in older individuals, and limited laboratory capacity and supplies challenge the collection of robust
epidemiological data. Infants in all 10 countries receive a 3-dose primary series followed by >2 boosters. Except for
Paraguay and Venezuela, governments of the represented countries advise or mandate vaccination in pregnancy; however,
coverage rates remain suboptimal. Healthcare providers and the public should be educated on how mothers and other
contacts can serve as asymptomatic carriers of Bordetella pertussis (transmitting disease to vulnerable infants) and of the
potentially unique presentation of pertussis in adolescents and adults. The burden of pertussis in Latin America can be
reduced by improving vaccination coverage of the primary series, increasing vaccination in pregnancy, and instituting

universal vaccination of adults.
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Cases of pertussis (whooping cough) have been increasing in
many countries in recent decades [1-6]. Pertussis is often
perceived as a childhood disease—indeed, infants are at the
highest risk of severe outcomes—but people of any age can
be affected [1, 3, 7-12]. In recognition of this, an expert sci-
entific forum known as the Global Pertussis Initiative (GPI)
was launched in 2001 to assess global trends in and raise
awareness of pertussis [13].

Vaccination remains the most effective strategy to control
pertussis [14], and the GPI endorses several immunization
strategies. These include strengthening coverage rates for
the primary vaccination series; introducing universal booster
doses for preschoolers, adolescents, and adults; promoting
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vaccination in pregnancy (ViP); and, where ViP is not prac-
ticed, selectively immunizing those who come into close con-
tact with unimmunized infants, such as parents, other
household contacts, and childcare workers (ie, cocooning)
[13, 15-17]. However, the need and ability to augment or ex-
pand vaccination policies must be considered in light of local
disease epidemiology; political will, including competing
health priorities; and financial resources.

Despite long-standing vaccination programs, many Latin
American countries began to experience increases in pertussis
cases in the 1990s, with several outbreaks reported since the
2000s [18-21]. To address the challenges of pertussis in Latin
America, the GPI convened meetings focused on this region
in 2008 [22] and 2017 [18]. In 2023, a third meeting was held
in Buenos Aires, Argentina, with GPI steering committee
members and 16 experts from 10 Latin American countries:
Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico,
Paraguay, Peru, Uruguay, and Venezuela. The objectives of
this meeting were to (1) share information on the epidemiolo-
gy, surveillance, diagnosis, and awareness of pertussis in Latin
America since the 2017 GPI meeting; (2) describe current (and
potentially propose new) pertussis vaccination recommenda-
tions, with a focus on pregnant people, adolescents, and adults;
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and (3) discuss the impact of the coronavirus disease 2019
(COVID-19) pandemic on vaccination recommendations and
vaccine coverage rates (VCRs).

SURVEILLANCE AND DIAGNOSIS

Pertussis is a notifiable disease in all 10 Latin American coun-
tries represented at the 2023 GPI meeting. Clinical case defini-
tions of pertussis vary across countries, with some (eg,
Argentina, Brazil, Chile, Colombia, Mexico, Peru) employing
age-based clinical case definitions (Table 1) [23-30]. All coun-
tries use polymerase chain reaction (PCR) to confirm suspected
clinical cases of pertussis. Culture may also be used for labora-
tory confirmation (Table 1).

Argentina

Pertussis has been a notifiable disease in Argentina since 1960,
with cases reported to the National Health Surveillance
System Clinical Surveillance Module since 2009. There are 2
reference laboratories in Argentina: 1 in Buenos Aires
(National Institute of Infectious Diseases, which is part of
the National Administration of Laboratories and Institutes
of Health “Dr Carlos G. Malbrdn”) and 1 in La Plata
(National Pertussis Reference Laboratory in Argentina, La
Plata Headquarters). At these laboratories, suspected clinical
cases of pertussis can be confirmed by culture, real-time
PCR (rt-PCR), and serology.

Brazil

A notifiable disease since 1973, pertussis cases in Brazil are re-
ported to the National Notifiable Diseases Information System.
Through a sentinel network composed of 34 general and pedi-
atric hospitals, pertussis is actively monitored in Sdo Paulo.
Clinical sample testing is performed at the national reference
laboratory (Adolofo Lutz Institute in Sdo Paulo) or at 1 of 12
state reference laboratories.

Chile

Suspected clinical cases of pertussis in Chile are immediately
investigated and treated with chemoprophylaxis and are typi-
cally confirmed by PCR in reference or private laboratories;
however, culture and serology may also be used.

Colombia

The National Institute of Health of Colombia undertakes both
passive and active surveillance of pertussis. Laboratory testing
(culture and PCR) is performed only for hospitalized patients
and as part of active surveillance.

Costa Rica

rt-PCR testing of samples from clinically suspected cases of
pertussis is performed at the national reference laboratory
(INCIENSA); at the Hospital Nacional de Nifos, the only

national pediatric tertiary referral center in Costa Rica; and
in private hospitals.

Mexico

A sentinel network is used to actively surveil pertussis in Mexico
[26]. Samples from suspected clinical cases are collected at first-
level health units and sent to state-level public health laboratories
for analysis by rt-PCR and/or culture. Samples identified as pos-
itive at the state level are then dispatched to the national refer-
ence laboratory (Institute of Epidemiological Diagnosis and
Reference [InDRE]), where the diagnosis is confirmed via
rt-PCR and the bacterium is serotyped. InDRE also performs se-
rologic testing for antibodies against pertussis toxoid.

Paraguay

In Paraguay, cases of pertussis must be reported to the national
surveillance system (General Directorate of Health Surveillance).
Suspected clinical cases are confirmed via PCR or culture.

Peru

In Peru, national disease surveillance falls under the remit of
the Ministry of Health. Samples from suspected clinical cases
are analyzed centrally by the National Institute of Health and
confirmed via PCR and/or culture.

Uruguay

A sentinel surveillance system for pertussis is in place in
Uruguay. All suspected clinical cases must be reported to the
Department of Health Surveillance (DEVISA) and are tested
using PCR, culture, or serology.

Venezuela

Pertussis surveillance in Venezuela is undertaken by the
Epidemiological Surveillance Directorate and the Expanded
Program on Immunization, both of which fall under the aus-
pices of the Ministry of Health. Clinical specimens are tested
via PCR, culture, and direct fluorescent antibody testing.

EPIDEMIOLOGY

Argentina

Argentina experienced outbreaks of pertussis in 2011-2012 and
2016 [20], with incidences of 69 and 38.6 cases per million, re-
spectively [31]. The incidence rate declined to 19.6-21.8 per
million between 2017 and 2019, with further declines observed
during the COVID-19 pandemic (Table 2). Of the 196 cases of
pertussis reported in 2022, 65% occurred in infants [32] and 5%
occurred in those aged >20 years [33].

Brazil

Between the 2017 GPI meeting and the COVID-19 pandemic,
the incidence rate of pertussis in Brazil ranged from 6.7 to 10.6
cases per million (Table 2). Since 2020, the rate has hovered
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Table 2. Burden of Pertussis by Year in Select Latin American Countries

Country 2017 2018 2019 2020 2021 2022 2023

No. of reported cases
Argentina 864 900 G715 162 174 196 605

Brazil 1804 2232 1423 229 143 246 210
Chile 849 682 350 62 29 0 424
Colombia 330 416 347 68 75 111 54
Costa Rica 58 36 51 10 2 5 22
Mexico 827 783 874 251 22 69 188
Paraguay 44 53 26 15 5 4 6
Peru 611 483 414 47 35 4 132
Uruguay 293 187 69 22 44 6 24
Venezuela® 21 144 217 1 0 0
Incidence rate per million
Argentina 19.6 20.3 21.8 3.6 3.8 4.3 13.2
Brazil 8.7 10.6 6.7 1.1 0.7 1.1 1.0
Chile 46.2 36.5 18.4 3.2 1.5 0 21.6
Colombia 6.8 8.4 6.9 1.3 1.5 2.1 1.0
Costa Rica 11.6 7.1 10.0 2.0 0.4 1.0 4.2
Mexico 6.7 6.3 7.0 2.0 0.2 0.5 1.6
Paraguay 6.9 8.2 4.0 2.3 0.7 0.6 0.9
Peru 19.3 15.0 12.6 1.4 1.0 0.1 3.8
Uruguay 85.6 54.6 20.1 6.4 12.8 1.8 7.0
Venezuela® 0.7 4.8 7.5 0 0 0

Data per the World Health Organization. Available at: https:/immunizationdata.who.int/
global/wiise-detail-page/pertussis-reported-cases-and-incidence.

“Epidemiological data have not been consistently reported by the Venezuelan Ministry of
Health since 2017.

around 1 case per million. However, these national estimates
obscure state-level differences in disease burden. Of the ap-
proximately 240 cases of pertussis reported in 2022, 56% oc-
curred in those aged <1 year, and 2.5% occurred in those
aged >20 years [34]. According to the Pan American Health
Organization, the number of suspected cases of pertussis in
Brazil increased from 973 in 2023 to 1465 in 2024 [6].

Chile

Chile experienced a pertussis outbreak in 2012 (incidence rate of
332.3 cases per million) [31]. Disease burden has since declined,
with a low of 1.5 cases per million reported in 2021 (Table 2).
However, in 2023, the rate increased to 21.6 per million.

Colombia

Colombia experienced an outbreak of pertussis in 2013, with
nearly 14 000 cases reported and an incidence rate of 295.9
per million [31]. Since then, the incidence rate has steadily de-
clined, reaching an all-time low of 1 case per million in 2023
(Table 2). However, an outbreak of pertussis, which resulted
in 10 deaths, was reported in the state of La Guajira in March
2022 [35]. Of the 62 confirmed cases, 26% occurred in infants,
48% in those aged 1-4 years, 15% in those aged 5-9 years, 10%
in those aged 10-19 years, and 2% in those aged >20 years.
Most cases were observed in individuals who were unvaccinat-
ed or undervaccinated.

Costa Rica

Costa Rica experienced an epidemic of pertussis beginning in
2006 [36]. In 2007 and 2008, the incidence rate was approxi-
mately 450 cases per million, with >2000 cases reported annu-
ally [31]. During this outbreak, the greatest number of
hospitalizations and deaths occurred in infants [36]. In re-
sponse, the postpartum vaccination of mothers with a
tetanus-diphtheria-acellular pertussis vaccine (Tdap) was in-
troduced nationwide in 2007.

Between 2017 and 2019, the incidence rate of pertussis
ranged from 7.1-11.6 cases per million, declining further to
0.4-2.0 cases per million during the pandemic (Table 2) [31].
During 2018-2021, there were 92 confirmed cases of pertussis
in Costa Rica, with 59% occurring in those aged <6 months,
13% in those aged 6-11 months, 17% in those aged 1-4 years,
and 11% in those aged >5 years [37].

Mexico

Since 2017, the incidence rate of pertussis in Mexico has been
<7 cases per million (Table 2) [31]. Based on data collected
over 2018 and 2019, the greatest number of cases was reported
in children aged 10-14 years and adults aged 20-29 years [38].
This is unique relative to other countries in Latin America,
where most cases are observed in infants. In 2023, a total of
98 cases of confirmed pertussis and 950 cases of pertussis-like
syndrome were reported. By week 40 of 2024, there were 332 cas-
es of pertussis and 1289 cases of pertussis-like syndrome—a
>200% increase relative to the whole of 2023 [39].

Paraguay

Between 2017 and 2019, the incidence of pertussis in Paraguay
ranged from 4.0 to 8.2 cases per million (Table 2) [31]. Since
2021, the rate has been <1 case per million.

Peru

Between 2014 and 2016, the incidence of pertussis in Peru was
<10 cases per million, with <250 cases reported annually [31].
More than 600 cases were documented in 2017, and between
2017 and 20109, the rate of pertussis was 12.6-19.3 cases per mil-
lion (Table 2). Over 2018-2019, the majority of cases occurred
in infants [27]. The burden of pertussis declined sharply during
the COVID-19 pandemic (0.1-1.4 cases per million) and in-
creased slightly to 3.8 cases per million in 2023 [31].
Twenty-four cases of pertussis were reported between epidemi-
ological week 1 and week 22 of 2024, representing a nearly
5-fold increase relative to the same period in 2023 [6].

Uruguay

In Uruguay, pertussis follows an endemic-epidemic cycle,
with outbreaks generally seen every 3-5 years. The last per-
tussis outbreak started in 2015 [18], with a peak incidence
of 228.3 cases per million [31]. By 2017, the epidemic had
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resolved, with declines seen each year between 2017 and 2020
(Table 2). However, there was a 2-fold increase in incidence
rate between 2020 and 2021 (from 6.4 to 12.8 cases per million).
Following a low of 1.8 cases per million in 2022, an uptick was
observed in 2023.

Venezuela

Due to political and socioeconomic unrest [40], disease surveil-
lance in Venezuela has become compromised, such that the
Ministry of Health has not consistently released its weekly ep-
idemiological reports since 2017 [41].

VACCINATION POLICIES

There is no universal vaccination scheme for pertussis, nor is
there uniformity in the type of vaccine used. Instead, each
country, based on its cultural traditions and socioeconomic
conditions, has implemented vaccination strategies that align
with recommendations from international organizations such
as the World Health Organization (WHO). These recommen-
dations have evolved in response to growing knowledge about
the immunity induced by currently available vaccines, includ-
ing whole-cell pertussis vaccines (WP)—the first generation of
vaccines, which are more reactogenic but provide longer-
lasting immunity [42, 43]—and acellular pertussis vaccines
(aP)—the second generation, which are safer but induce
shorter-lasting immunity [43-45]. In its 2015 position paper,
the WHO stated that “the switch from wP to aP for primary in-
fant immunization was proposed as at least partially responsi-
ble for that resurgence” [46]. The WHO further recommended
that the transition to aP vaccines should only be considered if
national immunization schedules can ensure the administra-
tion of multiple doses, including several boosters. Countries
currently using aP vaccines may continue to do so but should
evaluate the need for additional booster doses and implement

strategies to prevent early childhood mortality in the event of
a pertussis resurgence [46]. This section is followed by an anal-
ysis of vaccination policies across various Latin American
countries, highlighting the diversity in approaches and their
alignment with WHO guidelines.

Argentina

Under the National Immunization Program (NIP), Argentinian
infants receive 3 doses of a pentavalent vaccine protecting against
diphtheria-tetanus-pertussis (DTP; whole cell [DTwP]), hepatitis
B virus (HBV), and Haemophilus influenzae type b (Hib) at 2, 4,
and 6 months (Table 3). In terms of boosting, DTwP-Hib is ad-
ministered at 15-18 months, DTwP at 5 years, and Tdap at 11
years. Acellular vaccine formulations are generally reserved for
premature infants in the public sector but are available for pur-
chase in the private sector.

Since 2012, Tdap has been recommended for pregnant per-
sons with a gestational age of >20 weeks. In an analysis per-
formed at the Ricardo Gutiérrez Children’s Hospital in Buenos
Aires, hospitalizations due to pertussis decreased from 22.3 per
10000 discharges in the pre-ViP era (2003-2011) to 11.6 per
10 000 discharges during the post-ViP era (2013-2016), a reduc-
tion of 48% [47]. As only 61% of pregnant persons in Argentina
received Tdap in 2023, the VCR in this target group remains sub-
optimal [33]. Since 2009, there has been a recommendation in
place for healthcare providers (HCPs) who encounter children
aged <1 year to receive Tdap.

Brazil

The Brazilian Public Health System endorses immunization
with DTwP-HBV-Hib at 2, 4, and 6 months of age and booster
doses of DTwP at 15 months and 4 years of age (Table 3).
However, diphtheria-tetanus-acellular pertussis (DTaP) is avail-
able at the Reference Centers for Special Immunobiologicals
for children aged <7 years who are at an increased risk of

Table 3. Overview of Pertussis Vaccine Schedules and Coverage in Select Latin American Countries

Schedule Argentina Brazil Chile Colombia  Costa Rica  Mexico  Paraguay Peru Uruguay  Venezuela
Primary series 2,4, and 6 mo
Coverage®  DTP1 87% 84% 99% 9% 98% 93% 82% 93% 99% 73%

DTP3 81% 77% 96% 87% 95% 83% 69% 82% 94% 56 %
Booster® dose 1 15-18 mo 15 mo 18 mo 18 mo 15 mo 18 mo 18 mo 18 mo 15 mo 15-18 mo
Booster® dose 2 5y 4y 6y 5y 4y 4y 4y 4y 5y 3-6y
Booster® dose 3 1My 12-13y 1My 11-12y
Adults HCP® HCP only (every 10y) HCP®,

Cocoon®

Pregnant persons Yes Yes Yes Yes Yes Yes No® Yes Yes No®

Abbreviations: DTP1, first dose of diphtheria-tetanus-pertussis vaccine; DTP3, third dose of diphtheria-tetanus-pertussis vaccine; HCP, healthcare provider.
2Coverage estimates (2022) derive from World Health Organization reports available at https:/immunizationdata.who.int/dashboard.

PRecommended age at vaccination.

°Only HCPs who come into contact with those <12 months of age (ie, infants).

dParents and/or caregivers of newborns.

°Recommendations are in place in the private sector.
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developing or who previously developed serious adverse re-
actions to DTwP [25].

Tdap is available without cost to HCPs aged 20-59 years and
to pregnant persons. Unfortunately, only 47% of pregnant per-
sons received Tdap in 2022 [48]. Tdap is also available for pur-
chase in the private sector. The Brazilian Immunization Society
recommends universal adolescent (10-19 years) and adult (>20
years) immunization with Tdap [49].

Chile

In 2018, a hexavalent vaccine, DTaP-HBV-Hib-inactivated
polio virus (IPV), was introduced to the NIP in Chile, with
doses for the primary series administered at 2, 4, and 6
months of age and a booster dose administered at 18 months
of age (Table 3). Tdap boosters are recommended for those
aged 6 years and 12-13 years and for those who are pregnant
(>28 weeks of gestation). In 2022, the VCR among pregnant
persons in Chile was 69% [50].

Colombia

The national vaccination schedule for pertussis in Colombia
involves 3 doses of DTwP-HBV-Hib administered at 2, 4,
and 6 months of age and 2 booster doses of DTwP adminis-
tered at 18 months and 5 years (Table 3). Since 2014, Tdap
has been recommended nationally for pregnant persons
with a gestational age of >26 weeks. However, coverage is es-
timated at only 39% [51]. In the private sector, Tdap is avail-
able to those aged 11-17 years.

Costa Rica

Under the NIP, infants in Costa Rica receive DTaP-Hib-IPV
at 2, 4, 6, and 15 months of age and DTaP-IPV at 4 years of
age (Table 3). The switch from wP to aP vaccines for the pri-
mary immunization series and booster occurred in 2010. In
2011, ViP was introduced [36], with a coverage rate of 96%
in 2024 [52]. Between 2012 and 2018 (ie, following the intro-
duction of ViP), there have been only 4 deaths due to pertus-
sis: 3 in infants aged <1 month and 1 in an individual aged
>12 months [36].

Mexico

Under the Universal Vaccine Program, DTaP-Hib-IPV is ad-
ministered at 2, 4, 6, and 18 months followed by DTwP or
DTaP at 4 years (Table 3). The switch from wP to aP vaccines
for the primary immunization series and first booster occurred
in 2007. ViP was introduced in Mexico in 2013. A comparison
of the pre-ViP (2010-2012) and post-ViP (2014-2018) periods
revealed that pertussis incidence and pertussis-related hospitali-
zations and deaths among infants aged <2 months decreased by
50%, 70%, and 82%, respectively. In a national seroepidemiolog-
ical surveillance study performed in 2022, 58% of women of
childbearing age (29-49 years) were estimated to have received

Tdap [53]. The results of this study show that a considerable pro-
portion of women of childbearing age are not protected against
pertussis [53].

Paraguay

Infants in Paraguay are immunized with DTaP-Hib-IPV at 2,
4, and 6 months of age and with DTaP at 18 months and 4
years of age (Table 3). The switch from wP to aP vaccines
for the primary immunization series and boosters occurred
in 2012. Although there is no formal national endorsement,
the Paraguayan Society of Infectious Diseases (SPI), a na-
tional medical society, recommends that pregnant persons
with a gestational age of >20 weeks receive Tdap. SPI also ad-
vises that all individuals aged >19 years receive tetanus-
diphtheria vaccine (Td).

Peru

Peruvian children receive DTwP-HBV-Hib at 2, 4, and 6
months of age and are boosted with DTwP at 18 months and
4 years (Table 3). In 2019, ViP was introduced in Peru, with
Tdap administered between 27 and 36 weeks of gestation.
The estimated VCR among pregnant persons in 2022 was
56% [54]. In a case-control study performed in Peru over
2019-2022, the infants of mothers who received Tdap during
their third trimester had an 81% lower risk of pertussis than
those born to nonvaccinated mothers [55].

Uruguay

Under the NIP in Uruguay, DTwP-HBV-Hib is administered
to infants aged 2, 4, 6, and 15 months; DTwP to those aged 5
years; and Tdap to those aged 11 years (Table 3). Universal
ViP has been recommended since 2012, but Tdap only became
considered mandatory and freely available to pregnant persons
in 2015. Although available to those with a gestational age of
>20 weeks, DEVISA prefers that pregnant persons receive
Tdap at 28-36 weeks of gestation. In a single-center survey per-
formed in 2019, an estimated 55% of pregnant persons received
Tdap, with 18% refusing Tdap outright [56].

Uruguay was the only country represented at the 2023 GPI
meeting to have implemented a cocooning strategy. Following
the birth of a child, parents or up to 4 caregivers can receive
Tdap free of charge. Since 2015, DEVISA has recommended
that HCPs who come into contact with children aged <12
months receive Tdap.

Venezuela

Per the Venezuelan Society of Childcare and Pediatrics, children
should receive DTwP or DTaP at 2, 4, and 6 months of age;
DTaP at 3-6 years; and Tdap at 11-12 years (Table 3). Given
the country’s current situation, it is not surprising that VCRs
for the first dose of DTP (DTP1) and the third dose of DTP
(DTP3) are low (73% and 56%, respectively), increasing
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outbreak potential. In fact, after having been eradicated in 1992,
diphtheria resurfaced in Venezuela in 2016 [57]. Increasing cov-
erage rates for the primary vaccination series should be the top
priority for pertussis control efforts in Venezuela.

Per the Society of Gynecology and Obstetrics of Venezuela,
pregnant persons should receive Tdap at >20 weeks of gesta-
tion. If not, it is mandatory that they receive Tdap in the imme-
diate postpartum period. Pregnant persons are vaccinated in
private practice by their obstetrician/gynecologist.

DISCUSSION

Surveillance

Although pertussis is a notifiable disease in all 10 Latin
American countries represented at the 2023 GPI meeting, there
are challenges associated with robust surveillance in the region.
These include barriers to case notification, poor awareness and
underrecognition of pertussis in older age groups, limited lab-
oratory capacity and supplies, variations in testing strategies,
and lack of a standardized case definition (Table 4) [58-60].
Potential ways to overcome or mitigate these challenges include
the development of reporting platforms that are easier to nav-
igate, such as the inclusion of drop-down menus and mobile
device-friendly applications; strengthening existing laboratory
networks, including adapting test streams developed in re-
sponse to the COVID-19 pandemic [61, 62]; and introducing
a single case definition that reflects the disparate clinical pre-
sentation of pertussis in younger versus older individuals and
that includes the use of anti-pertussis toxin immunoglobulin
G antibody thresholds for case positivity [60].

Additional benefit lies in educating the public and HCPs on
pertussis. The former can focus on “community,” namely how
vaccination protects not only the recipient but those who are
vulnerable (eg, unimmunized neonates, partially immunized
infants). Through its distinct clinical presentation, HCPs

should be educated on the signs and symptoms of pertussis
in adults. This is important because underrecognition of per-
tussis as a potential cause of cough in adults [63-65] leads to
undertesting and underdiagnosis [66, 67], which, in turn, re-
sults in underreporting [13, 66]. Indeed, a Canadian-based
modeling analysis suggested that there could have been as
many as 33 300 unreported cases of pertussis for every reported
case among Canadians aged 20-64 years [66].

The meeting attendees were unanimous in their belief that
HCPs who provide care to adults are less aware of pertussis
than are pediatricians. Thus, the GPI endorses the education of
all HCPs (eg, general practitioners, obstetricians/gynecologists,
midwives) on pertussis, not just pediatricians. Educating future
HCPs at the university level and beyond in pertussis disease
presentation will ultimately aid in gaining insight into the
true burden of pertussis in adults.

Impact of COVID-19

The incidence rate of pertussis across Latin America declined
substantially during the COVID-19 pandemic (Table 2), a con-
sequence of stay-at-home orders, social distancing, travel restric-
tions, and universal masking. The exception lay in Venezuela,
where the incidence rate was 4.8 cases per million in 2019 and
7.5 cases per million in 2020 (Table 2). However, these data
should be interpreted with caution, as turmoil in the country
has caused disruptions to healthcare services and lapses in dis-
ease reporting. Thus, the true impact of COVID-19 on the bur-
den of pertussis in Venezuela cannot be accurately assessed.
Epidemiological data from countries like Argentina, Chile, and
Costa Rica indicate a gradual return to prepandemic levels of
pertussis. Potential factors contributing to this reemergence in-
clude pandemic-related lapses in pertussis vaccination, waning
of natural boosting due to reduced exposure to Bordetella pertus-
sis during lockdown, the lifting of social distancing measures, re-
duced use of face masks, and HCP shortages.

Table 4. Challenges and Potential Solutions to Pertussis Surveillance in Latin America

Challenge

Potential Solution

Barriers to case notification

Develop platforms that are easier to navigate and that are less time-consuming (eg, case reports with drop-down

menus, mobile device—friendly options)

Poor awareness of pertussis

Underrecognition of pertussis diagnostic tests can be run

Incentivize HCPs to complete case reports (eg, reimbursement for completion, penalties for noncompliance)
Educate HCPs on the signs and symptoms of pertussis in adults (and adolescents), so that the appropriate

Limited laboratory capacity/supplies
and variations in testing strategies

Lack of a standardized case definition

Emphasize the importance of accurate diagnoses with decision-makers, so that they can assist with securing
resources for improved testing

Strengthen existing laboratory networks (eg, introduce multiplex testing)

Implement point-of-care testing (eg, rapid antigen tests) to avoid waiting for results from reference laboratories
Harmonize anti-PT IgG antibody thresholds for determining case-positivity via serology

Train HCPs on proper swabbing techniques

Consider a case definition that includes all laboratory-confirmed cases, not just those diagnosed via PCR

Allow for suspected cases to be considered positive through epidemiological linkage and/or the satisfaction of
clinical criteria

Tailor the definition to reflect the disparate clinical presentation of pertussis in infants/children vs adolescents/adults

Abbreviations: HCP, healthcare provider; IgG, immunoglobulin G; PCR, polymerase chain reaction; PT, pertussis toxin.
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Across most Latin American countries, there was a decrease
in immunization against pertussis during the height of the pan-
demic. For example, compared with 2019, the coverage rate for
DTP1 in Paraguay was reduced by 5% in 2020 and by 13% in
2021; the corresponding declines for DTP3 were 9% and 22%
[68]. In Brazil, the VCR among pregnant persons was 63% in
2019, but only 46% in 2020 and 43% in 2021 [48]. In Mexico,
DTP3 coverage for the years 2021 and 2022 was 70.1% and
69.0%, respectively [69]. In contrast, vaccination coverage in
Uruguay was relatively unaffected by the pandemic, with
DTPI rates of 100% in 2019 and 98% in both 2020 and 2021;
as to DTP3, the VCR was 94% in 2019, 92% in 2020, and
91% in 2021 [70]. Similarly, the VCR rate for DTP3 in Costa
Rica in 2019, 2020, and 2021 was 95%, 97%, and 93%, respec-
tively [70]. COVID-19-related factors that likely contributed
to lower VCRs include limited healthcare access and staff avail-
ability, cancellation of immunization visits due to fear of expo-
sure to severe acute respiratory syndrome coronavirus 2, and
vaccine shortages. Catch-up vaccination campaigns against
pertussis are needed to minimize outbreak risk.

Vaccination

In all 10 Latin American countries, infants are immunized with
either a wP- or aP-containing vaccine at 2, 4, and 6 months of
age, with booster doses administered at 15-18 months and 3-6
years (Table 3). However, only the national programs of
Argentina, Chile, Uruguay, and Venezuela endorse a third
booster dose (Tdap) at 11-13 years. VCRs for the primary vac-
cination series vary across countries, ranging from 73% to 99%
for DTP1 and 56% to 96% for DTP3 (Table 3) [71].

Due to the passive transfer of maternal antibodies [72-74],
ViP is effective in protecting infants aged <2 months from per-
tussis [75]. The government health agencies of all represented
Latin American countries advise or mandate ViP, except for
Paraguay and Venezuela (Table 3). However, in Paraguay, an
influential professional society (SPI) recommends that Tdap

be administered during each pregnancy. Among the 8 countries
with national-level ViP policies, the VCRs for pregnant persons
remain suboptimal [33, 37, 48, 50, 51, 54, 56].

Major challenges to the uptake of Tdap among pregnant per-
sons in Latin America include poor awareness of pertussis
among HCPs providing prenatal care, misperception of vac-
cines, and lack of strong provider recommendations (Table 5).
Overall, education is key to improving VCRs among those
who are pregnant. This education should be targeted to obstetri-
cians/gynecologists, midwives, and pregnant persons and
should illustrate how ViP (1) is effective in preventing pertussis
in infants before the start of their primary vaccination series at 2
months [75, 76], (2) reduces the number of infant hospitaliza-
tions and deaths from pertussis [47, 77], and (3) does not affect
pregnancy outcomes in either mothers or infants [72, 74, 78].
ViP guidelines should be clear and easily accessible to HCPs,
who should communicate on the effectiveness and safety of
vaccination. Vaccine access is also a hindrance to high VCRs
for pregnant persons and could be improved by initiating vac-
cination campaigns in primary care centers and hospitals and
by providing home health visits during pregnancy. Switching
from Td, which is often routinely administered during preg-
nancy, to Tdap would also broaden protection against pertus-
sis. When deciding whether to introduce ViP, policy makers
need to consider several factors, including the timing of vacci-
nation (second vs third trimester) and the need to vaccinate in
each pregnancy.

Adult vaccination with Tdap is not universally recommended
in any of the 10 Latin American countries represented at the
GPI meeting. However, specific segments of the adult popula-
tion are advised to receive Tdap in Argentina (HCPs who
come into contact with infants), Brazil (HCPs), and Uruguay
(HCPs who come into contact with infants and parents/caregiv-
ers of newborns) (Table 3). Factors that have hindered universal
immunization with Tdap among adults are the misperception
that childhood vaccines provide lifelong protection against

Table 5. Challenges and Potential Solutions to the Uptake of Tetanus-Diphtheria-Acellular Pertussis Vaccine Among Pregnant Persons in Latin America

Challenge

Proposed Solution

Poor awareness of pertussis among pregnant e Undertake public health campaigns that:

persons and HCPs providing prenatal care
Lack of strong provider recommendations
Misunderstanding of vaccines

o Communicate on the dangers of pertussis (eg, personal stories) and the safety/effectiveness of Tdap
o Emphasize how ViP protects infants when they are most vulnerable (ie, the first 2-3 mo of life)
Engage with medical societies whose members specialize in prenatal care (ie, obstetricians/gynecologists,

midwives) on the importance of ViP

Vaccine hesitancy

Logistics

Incorporate/broaden vaccine education into medical school curricula

Ensure vaccination guidelines are easily accessible to HCPs providing prenatal care

Develop clear and simple talking points on ViP that HCPs could communicate to their patients during
routine prenatal visits

Develop print and television ads that emphasize the dangers of pertussis and the safety/effectiveness of Tdap
Use social media to counter vaccine misinformation

Employ vaccine campaigns in urban and suburban areas

Deploy mobile vaccine units to remote areas

Leverage cold chain and storage solutions employed during disaster situations

Abbreviations: HCP, healthcare provider; Tdap, tetanus-diphtheria-acellular pertussis; ViP, vaccination in pregnancy.
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Table 6. Challenges and Potential Solutions to the Universal Vaccination of Adults With Tetanus-Diphtheria-Acellular Pertussis in Latin America

Challenge

Proposed Solution

Misunderstanding of vaccines

Correct the misperception among the public and HCPs that childhood vaccines provide lifelong

protection against pertussis
* Ensure that medical school curricula address waning immunity

Initiate public health campaigns that showcase how vaccination is part of healthy aging (ie, “vaccines
are not just for kids")
lllustrate the effectiveness and utility of vaccines by showing how they have been used to control

recent pertussis outbreaks

Belief that pertussis is a childhood disease

Undertake local/regional epidemiological studies to characterize the burden of asymptomatic infection

and overt disease in adults

tests can be run

PCR or culture

Lack of community-level knowledge about the ability
of adults to transmit Bordetella pertussis to infants

Cost

Educate HCPs on the signs and symptoms of pertussis in adults, so that the appropriate diagnostic
Advise HCPs of how serology may be more appropriate for the diagnosis of pertussis in adults than

Enhance disease surveillance in older individuals (see Table 4)

Undertake public health campaigns that emphasize how vaccination protects not only the recipient
(directly) but those who are too young to be vaccinated (indirectly)

Perform local/regional health economic studies to evaluate the cost-effectiveness of introducing

universal adult immunization with Tdap
o Consider the direct costs associated with adults who develop severe pertussis and the indirect
costs associated with infants who contract B pertussis from adults

Abbreviations: HCP, healthcare provider; PCR, polymerase chain reaction; Tdap, tetanus-diphtheria-acellular pertussis.

pertussis; belief among HCPs, policy makers, and the public that
pertussis is a childhood disease; lack of knowledge within the
community about the ability of adults to transmit B pertussis
to infants; and cost (Table 6). As a first step, the misperception
that childhood vaccination provides lifelong protection
against pertussis must be corrected. Thus, while new vaccines
that induce a stronger memory response and confer longer-
term immunity are being sought, there is a need to better ed-
ucate on waning immunity in medical school and to initiate
public health campaigns that showcase how vaccination is
part of healthy aging (ie, “vaccines are not just for kids”).
Hopefully, this 2-pronged approach will engender conversa-
tions between adults and their HCPs, such that patients proac-
tively ask for and physicians offer Tdap.

It is important to note that pertussis can also be a notable dis-
ease for adults, particularly for those with asthma and chronic
obstructive pulmonary disease, who are at higher risk for com-
plications [79, 80]. Robust epidemiological data are the only
solution to rectifying the erroneous belief that pertussis exclu-
sively affects children. An analysis of 5 Latin American coun-
tries estimated that the number of pertussis cases among
adults aged >50 years is approximately 100 times higher than
that suggested by passive surveillance [58]. Consequently,
both the burden of asymptomatic infection and overt disease
in adults should be quantified through formal study.
However, to accurately capture the true burden of disease,
HCPs must recognize the signs and symptoms of pertussis in
adults, which could be achieved through webinars, continuing
education courses, and/or the distribution of educational signs
and pamphlets. Given that adults may wait >1 week to seek
medical attention for a persistent cough and the fact that anti-
biotics may be more liberally prescribed in some countries than

in others, single-sample serological testing against predefined
positivity levels is likely the most appropriate diagnostic ap-
proach to detecting a recent infection with B pertussis in this
age group.

Vaccination of the adult population with Tdap will be cost-
ly, irrespective of whether those costs are borne by the recip-
ient or the government. To determine whether such a
broad-reaching vaccination policy is cost effective, country-
level health economic evaluations are needed. To maximize
their real-world value, these evaluations require understand-
ing of the true scope of adult disease (ie, accurate epidemio-
logical data) and consideration of the direct and indirect
costs of infection with B pertussis. However, indirect costs,
such as those associated with infants who contract B pertussis
from an adult and the resulting medical interventions (eg, an-
tibiotics, hospitalization) and outcomes (eg, death, long-term
sequelae, resolution), may be difficult to quantify.

CONCLUSIONS

Pertussis continues to pose a considerable public health chal-
lenge in Latin America, particularly among infants, and efforts
to increase vaccination coverage and strengthen surveillance
are crucial to reducing the burden of disease in this region.
The childhood immunization schedules for pertussis in the re-
gion are robust, with >2 booster doses following the primary
vaccination series in all represented countries. As to the prima-
ry vaccination series, there is a need to maintain high coverage
with DTP for countries whose rates exceed 90% (eg, Chile,
Costa Rica, Uruguay), to bolster coverage for countries whose
rates have historically been low (eg, Venezuela), and to restore
coverage for countries whose rates were adversely affected by
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the COVID-19 pandemic (eg, Paraguay). Although there are
national-level recommendations for ViP in most countries rep-
resented at the 2023 GPI meeting, VCRs among pregnant per-
sons are universally subpar. To remedy this, HCPs providing
antenatal care and pregnant persons should be educated on
(1) how mothers can serve as asymptomatic carriers of B per-
tussis and (2) the increased vulnerability of neonates to pertus-
sis in the first 2-3 months of life. Because pertussis can affect
persons of any age, the GPI recommends boosters for adoles-
cents and adults [13]. However, to justify the expansion of
Tdap recommendations from a scientific, political, and finan-
cial perspective, accurate epidemiological data are needed. To
augment the passive surveillance of pertussis, HCPs caring
for adults in the region need to be educated on the signs and
symptoms of pertussis in older individuals, as the clinical pre-
sentation is often different from that of infants and children.
Ultimately, the burden of pertussis in Latin America can be re-
duced by increasing vaccine uptake among pregnant persons
and HCPs and, if supported by the data, by adopting the uni-
versal vaccination of adults with Tdap.
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