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ABSTRACT
WHO’s 2015 End Tuberculosis Strategy can succeed only through
universal health coverage, social protection, poverty alleviation
and effective multisector actions to tackle social determinants
in general. The pediatric age group is particularly vulnerable to
tuberculosis and historically neglected worldwide. However, this
group is a priority within Cuba’s National Tuberculosis Control Program that has functioned since 1970, and Cuba is considered a
low-incidence country with rates <7 per 100,000 population since
2011. Tuberculosis incidence in children aged <15 years is <1 per
100,000, similar to that reported in high-income countries and representing less than 2% of total cases in Cuba. Since 1999, no
deaths from tuberculosis, coinfection with HIV or resistance to the
two first-line TB drugs have been reported in affected children,

INTRODUCTION
The numbers of people with tuberculosis (TB) and deaths from
the disease worldwide are alarming: in 2017, 10 million people
developed TB, and the disease caused 1.3 million deaths. Of the
total number of people with TB, 1 million were youngsters aged
<15 years.[1]
The objectives of a post-2015 strategy for ending the TB epidemic
were proposed at the World Health Assembly in 2014. WHO’s
End TB Strategy 2015–2035 set as targets a 95% reduction in
TB deaths by 2035 (compared to 2015) and incidence rates of
<10 cases per 100,000 population, without catastrophic costs for
families. The 2050 target is <1 case per million population per
year.[2,3]
According to WHO, this ambitious objective can be achieved with
existing resources only with universal health coverage, social
protection, poverty alleviation and effective multisector actions on
social determinants in general.[1]
In Cuba, the National Tuberculosis Control Program (PNCT) has
functioned since 1970 and Cuba is considered a low-incidence
country (<10 cases per 100,000 population), on track to eliminate
TB by 2050, despite its status as a middle-income, resource-constrained country.[4–6]
Worldwide, the pediatric age group is particularly vulnerable to
TB,[6] yet historically has been neglected.[7–10] Thus, children
constitute a growing reservoir of TB infection with a high risk of
primary TB progression that can, however, be avoided with preventive treatment.[8,10]

IMPORTANCE This article describes Cuba’s approach to
controlling tuberculosis and proposes further actions to
eliminate it, particularly in the pediatric age group.
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and most diagnosed cases correspond to early, primary forms of
the disease. These results place Cuba among the countries on
track to eliminate TB by 2050. This article reviews the pillars and
components of the 2015 End TB Strategy and the strategies developed by the National Tuberculosis Control Program that enabled
Cuba to bring incidence below the 2035 targets of WHO’s End TB
strategy. The article also proposes other actions Cuba can take,
despite limited resources, to eliminate TB, particularly in the pediatric age group.
KEYWORDS Tuberculosis, communicable disease control, disease
control programs, preventive health services, child health, World
Health Organization, Cuba

According to WHO, the burden of TB in children is largely due to
the difculty of making a diagnosis, given the clinical overlap of TB
symptoms with other common childhood diseases, and because
bacteriologic conrmation is rarely obtained.[8,10,11] This problem
is compounded by lack of access to health care and poor quality
health services in many countries. It is not strange, therefore, that
case denitions between and within countries are inconsistent, with
decient disease recording and reporting practices.[8] Estimates
of the burden of childhood TB are usually calculated based on the
percentage of children who are ill with the disease compared to the
adult population, which is obviously inexact.[3,10]
Child health is a priority in Cuba. The National Maternal Child
Health Program has achieved impressive, internationally recognized results, including an infant mortality rate of 4 per 1000 live
births and an under-5 mortality rate of 5.3 per 1000 live births
in 2018.[12] TB incidence in children aged <15 years represents
under 2% of TB cases (Figure 1), similar to proportions reported
in high-income countries . In the USA, TB in children and adolescents accounted for 7% of cases reported annually between 2008
and 2010;[13] whereas in European Union countries, an average
of 4.4% of TB patients in 2011 were children aged <15 years, with
a range of 0–11.1%.[9,14,15]
Since 1999, no child with TB in Cuba has died, suffered coinfection with human immunodeciency virus (HIV), or experienced
multidrug resistance (MDR, resistance to the two rst-line TB
drugs).[6,12,16]
This article reviews the main components of the WHO’s End TB
Strategy and analyzes the strategies developed by the PNCT in
this context. Thanks to their implementation, Cuba has already
brought incidence below WHO's 2035 target. This paper also
examines other actions Cuba can take to eliminate TB, particularly
in the pediatric age group.

CUBA AND THE END TB STRATEGY
WHO’s End TB Strategy is composed of four key principles and
three pillars with their respective components. The principles are:
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Figure 1: Childhood TB cases, percentage of total cases and incidence rate per 100,000 children aged <15
years, Cuba 1980–2017 (selected years)
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by WHO.[4,21] In 2003, the
Stop TB Initiative created
a global working group on
childhood TB[8] that recommended creating childhood
TB groups in each country.
This strategy had been implemented in Cuba eight years
earlier.[16]
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• government stewardship and accountability, with monitoring (Cuba’s primary care system includes two levels, CMFs and polyand evaluation;
clinics, which are community-based multispecialty clinics),[22]
• strong collaboration with civil society and communities;
the municipal epidemiologist and the Provincial Childhood TB
• protection and promotion of human rights, ethics and equity; Commission (CPTB), the latter comprised of pediatricians from
and
hospital respiratory disease services in each province. Suspect• adaptation of the strategy and targets in each country, with ed cases are discussed with the National TB Reference Center
global collaboration.[2]
(CNTB). This approach was implemented in 1995 to strengthen
PNCT activities and address the reemergence of TB.[6,16] A sysCuba’s approach adheres to these principles, although the multi- tematic effort is made to include each child contact of a TB patient
sector comprehensive intervention strategy still needs reinforce- in a CPTB clinical–epidemiologic record, once the child has been
ment.[17,18] Limitations associated with an antiquated housing assessed in their respective health area, in order to avoid errors
stock deteriorated by extreme weather events; population growth detected in operations research, for example: not keeping a reand aging; internal migration to urban areas; and other local prob- cord of primary preventive therapy, delayed initiation of contact
lems still need to be addressed.[16,17]
identication, or failure to conduct all necessary exams (Mantoux
test and chest x-ray) in a timely fashion.[20]
Pillar 1 The rst pillar of the End TB Strategy is patient-centered
prevention and care with these key components: early diagnosis; The CNTB holds annual workshops with all CPTB heads to retreatment of all people with TB; treatment of people at risk and vacciview the country’s childhood TB situation and incorporate the
nation against TB; and collaboration between TB and HIV programs,
PNCT’s new knowledge and practices. The workshop lays the
aimed at simultaneously addressing the risks of both diseases.[2]
groundwork for further systematic training of pediatricians and
family doctors. Given the country’s low incidence rates, medical
Early diagnosis[2] As indicated, childhood TB is difcult to diagstudents have few opportunities to learn rsthand how to evaluate
nose, due in part to low proportion of bacteriologic conrmation
and manage childhood TB cases.[12,23] Instructional activities
(<50%).[8,19] The PNCT has achieved 100% for the process indicator of sample adequacy for diagnostic testing of ill children. about TB using CNTB-created materials are offered as student
Another PNCT process indicator is testing 100% of contacts of electives, providing additional training, and in 2008, a childhood
people with TB, regardless of age, which ideally leads to early TB demonstration clinic was added to the 4th year medical school
diagnosis of 90% of exposed children who develop active TB.[16] pediatrics rotation. When possible, cases diagnosed in a community health area are used as learning opportunities for doctors
Several requirements of early and efcient identication of pa- and nurses,[24] both as scientic activities and published case
tient contacts have not been fully resolved, such as including all reports, respecting condentiality of personal data.[25]
1.6%
0.3/100,000
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frequent contacts within and outside the home, coordinating—
with multisector support—prompt initiation of contact monitoring,
and systematic compliance with the four doctor visits indicated
for monitoring identied contacts.[6,20] Although the goal of
diagnosing at least 85% of cases has not been met,[16] PNCT
actions make possible not only diagnosis of new active TB cases,
but also latent TB infection (LTBI). There is a high risk of developing the disease within 2–3 years after becoming infected, especially in children aged <5 years.[7,11,16,21]
Treating LTBI is a cost-effective strategy that is systematically applied and supervised in children aged <15 years, as recommended
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With the introduction of molecular testing using the Xpert MTB/
RIF assay, priority has been given to rapid positive diagnosis of
childhood cases and rapid antibiotic sensitivity tests.[6,24]
Through efforts of the CNTB and its provincial counterparts, in
2013–2017, 48 of 55 diagnosed cases (87.7%) were early forms
of the disease, none of them serious: 36 primary complexes, 9
cases of adenitis and 3 pleurisies. (Data from the National Medical
Records and Health Statistics Bureau, Ministry of Public Health).
No deaths in children aged <15 years have been reported since
1999.[12,16]
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Treatment of people at risk and vaccination[2] Since 1960, prevention has also involved BCG vaccination of all newborns before
discharge from a maternity hospital (99% of births in Cuba occur
in hospitals). In 2018, BCG vaccination coverage was 99.7%.[12]
Treatment of all people with TB[2] In 1984, Cuba adopted the
DOTS strategy (directly observed treatment, short course, a shortterm treatment strictly supervised by health personnel). Since
1994, all diagnosed cases are reported and treated, even without
microbiological conrmation (the case with most children). In 2014,
Cuba updated national PNCT protocols and expanded its norms
and procedures pertaining to childhood TB, including diagnostic criteria and treatment monitoring.[4] A single, universal public health
system fosters use of standardized intervention protocols.
Drug-resistant cases are few and treated according to their resistance pattern, especially those with MDR (not found in children since 1999). Drug resistance is rare: 20 of 1529 cases in
an analysis of the 2009–2010 cohort, mostly isolated isoniazid
resistance, with only 6 (0.3%) MDR, contributing to successful
treatment.[6,26]
Medications are free for all TB patients, who also receive
government-subsidized healthy foods, supplementing basic food
rations and other foods purchased. Since 1970, adult patients in
the workforce receive their full salary during treatment. Costs to
families are minimal, since medical care is government funded
and free of charge.[5]
Collaborative TB/HIV activities[2] Cuba’s Strategic Plan for the
Prevention and Control of STIs and HIV/AIDS includes communitybased health promotion activities, testing and free antiretroviral
treatment,[27] operating in close collaboration with the PNCT. Coinfected patients are assessed by teams of experts and complete
their treatment at home under supervision.[4,27] Elimination of vertical transmission of HIV in Cuba was WHO-certied in 2015.[18]
In 1986–2016, fewer than 200 childhood cases were reported[28]
with 8 children aged <15 years of a total of 692 cases nationwide
(1.2%). No cases of coinfection in children aged <15 years have
been reported since 1999.[29] However, TB/HIV coinfection has
increased in the general population, especially in young adults, despite educational efforts. This is a challenge to be overcome, since
coinfection threatens the goal of eliminating TB.[6,27]
Pillar 2 The second pillar involves multisector actions, resources
and strategic components to implement Pillar 1. A broad social
determinants approach to early diagnosis and treatment of all
people with TB, including TB/HIV coinfection, demands participation not only of the health sector, but also of other government
agencies and civil society organizations.[2]
Pillar 2’s components are political commitment guaranteeing adequate resources; universal health coverage; regulatory frameworks for case notication, vital registration, quality and rational
use of medicines, and infection control; engagement of communities, civil society organizations, and all public and private care
providers; social protection, poverty alleviation, and actions on
other TB determinants.[2]
Political commitment, universal health coverage and adequate
resources Health care has been a fundamental part of the social
MEDICC Review, October 2019, Vol 21, No 4

transformation begun in Cuba in 1959: a national public health
system was established in the early 1960s, providing free, universal, accessible and equitable coverage, later enshrined in the
constitution and law.[5,30] This commitment responds to the rst
principle of the End TB strategy: a national government-led and
government-nanced program, integrated into all levels of health
care, with periodic monitoring and evaluation.[2]
According to 2014–2015 data, Cuba’s health budget represents
8.9% of its national budget (equivalent to 10.4% of GDP) and
covers 94.7% of health spending.[31] Out-of-pocket health
spending is about 5.3%, the lowest in Latin America.[32] Human
resources are guaranteed with training of doctors, nurses,
technologists and other allied health workers graduated from
Cuban universities, which are also public and tuition free. Cuba
has 13 medical sciences universities with 25 medical faculties.[12]
In 2017, there were 84.8 doctors per 10,000 population, working
in 450 polyclinics, 150 hospitals (22 of them children’s hospitals)
and 10,869 family doctor-and-nurse ofces distributed throughout
the country, including the most remote mountainous regions.[12]
There is a decentralized laboratory network for microbiological TB
diagnosis throughout the country with municipal laboratories (only
bacilloscopy), provincial laboratories (bacilloscopy and cultures),
and a national reference laboratory that is a WHO Collaborating
Center.[6] In 2018, the diagnostic component was strengthened
with the opening of three regional molecular biology laboratories
(western, central and eastern) for rapid TB diagnosis,[12] but this
activity needs reinforcement at the primary care level.
Eliminating TB is a national priority. The National Action Plan of Cuba’s 2016 End TB Strategy proposes, among other goals, speeding
up implementation of new diagnostic technology and guaranteeing
nancial investments to meet the heavy demands of the TB elimination stage.[6] Although Cuba has sought funding support and signed
cooperative agreements with other countries, access to costly new
technologies needed to bolster the national laboratory network
(Xpert, liquid culture media, LED microscopy, etc.) is hampered by
the US trade and commercial blockade on Cuba’s economy.[6]
Regulatory frameworks for case notification, vital registration,
quality and rational use of medicines, and infection control TB
case notication has been mandatory since 1962,[5] and all information is received and processed by the Ministry of Public
Health’s National Medical Records and Health Statistics Bureau.
Health statistics have been certied as reliable.[33] Case notication follows 2014 WHO recommendations.[3]
Each birth is registered before the baby is discharged from a maternity hospital.[34] Imported medicines, tuberculin reagents and
vaccines are analyzed by Cuba’s regulatory agency (the Center for
State Control of Medicines and Medical Devices) upon entering the
country.[35] When a person with latent or active infection is identied, the health team determines and prescribes full treatment, adjusting the dose to that person’s needs, and the family doctor takes
charge of administering and monitoring the prescribed treatment.[4]
Engagement of communities, civil society organizations During the
2009–2013 PNCT enhancement project, nanced by the Global
Fund to Fight AIDS, Tuberculosis and Malaria,[6,18] special attention was given to training facilitators and engaging the public
in activities aimed at TB prevention and early detection. Student
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groups in all Cuban universities were trained as facilitators to
work at all educational levels and in communities with the highest
rates of TB.[36,37] Educational posters and brochures were also
distributed, and television spots and documentaries were created
and used in community forums. Nevertheless, greater mobilization of social actors is needed, including participation by members of religious groups that provide support to patients’ families.
Contact tracing also needs to be strengthened to maximize the
benets of prevention and early diagnosis.[11,16]
Social protection Social services provide care and subsidies to
patients with a variety of social problems that may put them at
risk of TB.[32] TB elimination requires improved living conditions,
a priority for Cuba’s government even in the context of limited
resources.[38]
Pillar 3 The third pillar calls for development and rapid uptake
of new tools, interventions and strategies, along with research to
optimize their impact.[2]
Development and rapid uptake of new tools, interventions and
strategies Cuba participates in surveillance of TB drug resistance in the Latin American region[26] and applies internationally
established strategies, despite economic obstacles to rapid uptake of new technologies.[4,6] At the November 2017 Congress of
the International Union Against Tuberculosis and Lung Disease,

Cuba joined the Ibero-American Network for Infantile TB, formed
to highlight the historical neglect of TB in children, describe the
problem in country members, and strengthen multicenter collaboration.[39] Cuba is currently part of a comparative study among
participating countries to characterize TB in youngsters who were
aged <15 years in 2013–2017.
Research to optimize implementation and impact, and promote innovation Operations research is conducted at primary, secondary
and tertiary care levels on fundamental problems identied in the
PNCT, such as efcacy in case detection and guaranteed adherence to treatment, risk factors in the population, associations between TB and other health problems (diabetes, alcoholism, etc.),
and use of synthetic indicators to evaluate process quality, among
others.[6,35] Recommendations are applied in PNCT updates.[6]

CONCLUSIONS
PNCT’s results, especially in the pediatric age group, show that
political will in a context of universal access to health care services at the primary care level can have a major impact on health
indicators. These results are the fruit of actions aimed at social
protection of populations most vulnerable to TB, with children as
top priority, and designed in the framework of the PCNT, which
functions despite economic difculties and makes TB elimination
possible in line with the WHO End TB Strategy 2015–2035.
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