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Introduction 

The Government of El Salvador has been heralded in the region for its leadership in fighting and 
containing tuberculosis (TB). Within the general population, both TB incidence and the number 
of reported cases has remained largely flat over nearly two decades (see Figure 1). At the same 
time, El Salvador has made significant achievements in the areas of  detection and treatment. It 
has achieved high rates of treatment success (94%) and case detection (92%), well above 
regional averages of 75% and 82%, respectively (including North America, South America, and 
the Caribbean) and is one of the few countries to achieve the Pan American Health Organization 
(PAHO) target of 90% treatment success (Global Fund, 2018; PAHO, 2018a; World Bank, 2019).  
 
However, further progress toward TB elimination in El Salvador 
faces a significant challenge. While TB as an epidemic and 
public health threat has largely been brought under control 
within the general population, it has grown into a crisis within 
the country’s prison system. Over the past decade, the number 
of notified TB cases among persons deprived of liberty increased 
by 25 times, with more than 5% of persons deprived of liberty 
diagnosed with TB in 2018. Since 2015, more than 100 deaths 
among persons deprived of liberty have been attributed to TB, 
and many more deaths, of which the cause was not specified, are 
likely related to TB.1 The current or past gang affiliation of many persons deprived of liberty 
contributes to challenges in accessing patients and follow-up when they are released. This 
outflow of TB cases risks causing a spike in TB incidence among the general population. 

Figure 1. TB Cases and Incidence, General and Prison Populations (2002–2018) 

 

Sources: MINSAL, 2017 and unpublished data 

                                                        

1 Between 2015 and 2019 there were 459 total deaths within the penitentiary system. An additional 58 
deaths have occurred in the first half (January to June) of 2019.  
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Purpose of the Analysis 

While the Government of El Salvador has taken key steps to contain the TB crisis in prisons, 
most notably scaling up and modernizing screening, there remains a need for investment of 
greater resources to reduce the prevalence of active TB and prevent a spillover of cases into the 
general population. The General Directorate of Penal Centers (referred to in El Salvador as 
Dirección General de Centros Penales) is currently responsible for the provision of all health 
services within the penitentiary system but is severely under-resourced. Consideration is being 
given to transferring responsibility for all health service provision within the penitentiary system 
to the Ministry of Health (Ministerio de Salud or MINSAL). This would require an 
understanding of cost and budget implications for the Ministry of Health and the National 
Tuberculosis Program. As TB is now a major cause of morbidity and mortality within the 
penitentiary system, accounting for at least 25% of all deaths among persons deprived of liberty 
over the 2016–2018 period, it is a key cost driver for all prison health services.  
 
To understand these cost implications, the National Tuberculosis Program requested support of 
the Health Policy Plus (HP+) project, funded by the U.S. Agency for International Development 
and U.S. President's Emergency Plan for AIDS Relief and in collaboration with the Global Fund 
to Fight AIDS, Tuberculosis and Malaria, to cost TB service provision within the penitentiary 
system and estimate the potential benefits of increased funding.  
 
This report summarizes the current epidemiological and financing trends related to TB in El 
Salvador’s prison system and examines the costs associated with further scale-up and 
maintenance of TB services based on variable projections of TB prevalence within the 
penitentiary system. The analysis looks at four key questions:  
 

• What will be the need for TB screening and treatment, through 2025, under a range of 
prevalence scenarios?  

• What are the costs (in terms of human resources, laboratory testing, and drugs) 
associated with the provision of TB services to persons deprived of liberty through 2025 
under current protocols? 

• What are the anticipated impacts of ensuring all TB cases among persons deprived of 
liberty are screened and initiated onto treatment, in terms of deaths avert and reduced 
spillover of transmission into the general population?  

 
In answering these questions, this report presents the case for the allocation of additional 
resources to the TB response within the penitentiary system. It also provides evidence to the 
Ministry of Health and General Directorate of Penal Centers on the resources that need to be 
mobilized to effectively address the current TB crisis in El Salvador’s prison system.  
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Situation Analysis 

An Emerging Challenge: The Rise of Tuberculosis in Prisons  

The progression of the TB epidemic in El Salvador’s prisons over the past decade has coincided 
closely with an increase in the number of persons deprived of liberty in the country. In 2007 
there were 81 cases of TB detected in prisons (MINSAL, 2017). While these cases accounted for 
just 5% of known cases nationally, they represented a notification rate of 675 (per 100,000), 26 
times higher than among the general population. From 2007 to 2011 the notification rate grew 
by an average of just 8% per year to 896. However, over this period the number of persons 
deprived of liberty more than doubled from 12,000 to 25,000 and the number of notified TB 
cases grew to 221 (Dirección General de Centros Penales, 2019).  
 
A lack of any TB incidence surveys made it impossible to know how many cases were being 
missed. However, in 2011 a package of new interventions for case detection and diagnostics were 
introduced (Ayala et al., 2016). These included the use of a mobile X-ray unit to screen 
presumptive TB cases and introduction of GeneXpert as a first-line test for diagnosis and drug 
resistance. During the subsequent three-year period, the notification rate doubled to 1,779—an 
annual increase of 26%—and, by 2014, there were 504 notified TB cases among persons 
deprived of liberty.  
 
Between 2014 and 2017, El Salvador experienced another surge in incarceration rates. The 
number of persons deprived of liberty grew by 11,000 to more than 39,000. Over this period, the 
TB notification rate continued to grow at a rate of more than 20% annually before surging by 
83% in 2017 to nearly 5,000 cases (per 100,000). According to PAHO, in 2017 the incidence of 
TB among persons deprived of liberty in El Salvador was 3.5 times the regional average and 99 
times higher than among the general population—twice the relative risk of any other country in 
the region (PAHO, 2018a). The total number of notified TB cases among persons deprived of 
liberty doubled between 2016 and 2017 alone, from 957 to 1,869 and, for the first time, 
surpassed the number of cases notified among the general population (1,797). The notification 
rate began to plateau in 2018, while the number of cases surpassed 2,000, representing 55% of 
all cases nationally.  

Risk Factors for TB in the Penitentiary System  

Although improved detection has been a major factor in increasing the TB notification rate 
among persons deprived of liberty, worsening prison conditions have also likely made a 
significant contribution through increased transmission and more rapid activation of cases (see 
Box 1). El Salvador experienced a more than three-fold increase in the number of persons 
deprived of liberty between 2007 and 2017, from 12,000 to more than 39,000. As a result, the 
country’s prisons are severely overcrowded. The Salvadoran Foundation for Economic and 
Social Development reported that, as of 2018, El Salvador’s prisons had an intended capacity of 
just 18,000 inmates and police holding cells were at nearly four times their capacity 
(Department of State, 2018). In these circumstances, sick inmates are kept in close quarters 
with others. This—coupled with poor ventilation, malnutrition, and unhygienic conditions—is a 
major contributor to the transmission of TB.  

The transmission and incidence of TB is further exacerbated by significant social- and security-
related barriers to seeking and accessing health services within the penitentiary system. As of 
2017, 46% of persons deprived of liberty in El Salvador were current or former gang members 
(Department of State, 2018). Members may be prohibited by gang leadership from seeking 
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services or interacting with prison personnel, resulting in 
undiagnosed cases and missed treatment doses. On the 
supply side, cautionary measures are taken when 
attending to gang members, including ensuring that 
prison health workers are accompanied by adequate 
security personnel. This need creates bottlenecks as 
security personnel may not be available to accompany 
health workers.  
 
Finally, there are critical gaps in retention of patients 
who have been deprived of liberty, both when they are 
abruptly moved between prisons—as is common practice 
to disrupt gang activity—and when they are released into 
the general population. Many persons deprived of liberty 
who are released fail to check in at their assigned health 
center (typically the one closest to their previous place of 
residence) because of current or previous gang 
affiliations, which prevent them from moving freely 
through areas controlled by rival gangs. The 
reintroduction of active, untreated cases to the general 
population presents a major threat to maintenance of 
program achievements and further progress toward TB 
elimination.  

The Tuberculosis Response in the Penitentiary System  

All TB cases within El Salvador’s penitentiary system are managed by nurses who are employed 
by the General Directorate of Penal Centers. Cases are overseen by a general practitioner (Ayala 
et al., 2016). Each prison has an onsite clinic that provides primary care services and nurses 
rotate in teams of three in 24-hour shifts.  
 
The current protocol followed by the directorate for testing and treatment reflects the Ministry 
of Health algorithm for at-risk and vulnerable groups, however implementation of these 
protocols requires more intensive resources than those for other populations. According to these 
protocols, TB screening should be provided to all persons deprived of liberty who are respiratory 
symptomatic as well as to all newly admitted persons deprived of liberty. Screening is primarily 
done through molecular testing using GeneXpert although X ray screening is also used for select 
patients suspected of pulmonary TB. In addition, the algorithm calls for simultaneous testing 
using Acid-Fast Bacilli culture, although currently this test is not being done. 

If persons deprived of liberty are positively identified by GeneXpert as having TB in any form, 
they are initiated onto treatment. The treatment regimen is based on the results of the 
GeneXpert rifampicin resistance test. Patients sensitive to rifampicin (99.9% of patients 
deprived of liberty in 2018) are initiated on first-line treatment, consisting of a combination of 
drugs: isoniazid, rifampin, ethambutol, and pyrazinamide (INH/RIF/EMB/PZA). Patients 
deprived of liberty with identified resistance to rifampicin are referred to the Saldaña Hospital 
(in 2018, there was only one such case).  

Isoniazid preventive therapy (IPT) is not currently being provided to persons deprived of liberty 
with latent TB infection except those who are HIV-positive for whom TB infection has not been 
ruled out. During the first half of 2019, there were just six notified cases of persons deprived of 
liberty with HIV/TB coinfection, according to the General Directorate of Penal Centers. 

Box 1. Key Exacerbating Factors 

for TB Transmission in Prisons 

• Overcrowding of detention 

areas, inadequate isolation of 

those who are symptomatic, and 

poor ventilation. 

• High rates of malnutrition 

among the prison population. 

• Gang control of prisons, 

inhibiting health-seeking 

behavior and treatment 

adherence.  

• Security restrictions to due to a 

high number of gang-affiliated 

persons deprived of liberty and 

inadequate security personnel, 

resulting in service provision 

bottlenecks.  
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However, IPT has been shown to be highly effective in preventing the advance of latent TB 
infection to active disease. Other studies evaluating strategies to reduce TB transmission in and 
beyond the prison system have recommended the provision of IPT to newly admitted persons 
deprived of liberty with latent TB infection (Mabud et al., 2019). The broader introduction of 
IPT in El Salvador’s penitentiary system may help to reduce incidence in the short term and 
overall TB prevalence over time.   

Financing the Prison Tuberculosis Response  

The General Directorate of Penal Centers, which falls under the Ministry of Justice and Public 
Safety and operates El Salvador’s penitentiary system, is responsible for ensuring that prisons 
are adequately staff, equipped, and supplied to provide medical services to persons deprived of 
liberty. At the same time, the Ministry of Health is considered responsible for all communicable 
diseases and the status of TB as a public health priority has led to the ministry to take a more 
central role in all aspects of TB service provision. Partly as a result, the General Directorate of 
Penal Centers has relied on the Ministry of Health to provide many testing commodities for 
priority public health programs, including TB. This includes the procurement of first- and 
second-line treatment regimens and laboratory supplies, specifically GeneXpert cartridges to 
test for the presence of TB bacteria and resistance to the first-line drug rifampicin, and the 
salaries of staff in the Ministry of Health laboratories where some samples are from personas 
deprived of liberty are processed . For the TB program, the General Directorate of Penal Centers’ 
contribution is limited primarily to financing salaries of clinical staff (i.e., nurses) who are 
responsible for patient consultations, collection of samples, provision of treatment, and case 
monitoring and reporting, and for staff in the La Esperanza prison laboratory. 

The Ministry of Health’s Measurement of Expenditure on Tuberculosis in El Salvador 2017 
report estimated that the General Directorate of Penal Centers’ financial contribution to the TB 
response was $1.2 million in 2017 (MINSAL et al., 2018). This represents just 9% of the total 
public expenditure on TB (see Figure 2), despite the fact that persons deprived of liberty 
accounted for more than 50% of notified cases in 2017. The ministry’s report noted severe 
inequity in expenditure per case between the Ministry of Health and the Salvadoran Social 
Security Institute, which provides TB services to formal sector employees enrolled in social 
security. This inequity is even more severe for the General Directorate of Penal Centers, which 
spends an estimated $615 per patient compared to $3,414 by the Ministry of Health and $8,403 
by the Salvadoran Social Security Institute in 2017, according to HP+ calculations (see Figure 3). 

Figure 2. Financing for El Salvador's TB 

Response, by Source (2017) (USD Million) 

 

Figure 3. TB Expenditure Per Notified 

Case, by Domestic Provider (2017) 
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The major challenge for the General Directorate of Penal Centers is the lack of adequate funding 
for health in light of competing priorities, particularly the need for improved security and 
increase prison capacity. The overall budget for the penitentiary system has been severely 
stretched in recent years. Between 2015 and 2018, government budget allocations for the 
penitentiary system as a whole have remained largely unchanged at slightly less than $45 
million despite a 20% increase in the number of persons deprived of liberty. As a result, the total 
budget per person in the penitentiary system has decreased from approximately $1,350 to 
$1,100. Similarly, while the  General Directorate of Penal Centers’ expenditure on TB increased 
from $500,000 to $1.15 million between 2013 and 2017, the number of persons deprived of 
liberty diagnosed with TB increased five-fold (MINSAL et al., 2018). Total reported health 
expenditure by the General Directorate of Penal Centers in 2017 was just $1.73 million—
increasing to $2.29 million in 2018—implying that TB accounts for roughly two-thirds of prison 
health expenditure.  

Most spending on health within the penitentiary system does not come from the general budget 
allocated to the General Directorate of Penal Centers. In 2018, just $1.02 million (34%) came 
from general government revenue: $627,000 (27%) from the regular budget and an additional 
$391,000 (17%) in supplementary budget support.2 According to unpublished data from the 
General Directorate of Penal Centers, in 2018 nearly half (46%) of prison health spending—and 
the majority (57%) of spending on human resources for health—came from revenue generated 
by the association of prison commissaries (Asociación Yo Cambio or ASOCAMBIO). The 
primary source of revenue for ASOCAMBIO is commissary sales to persons deprived of liberty, 
often at inflated prices. Reliance on this as the primary source of financing for health services 
undermines the General Directorate of Penal Centers’ ability to provide health services “by 
adequate personnel in a free and timely manner,” as required by the revised 2016 penitentiary 
law (chapter 3, article 9). 
 
Instead, the Ministry of Health has had to divert an increasing share of its resources to subsidize 
TB service provision in prisons. This has inhibited the ministry from using its own resources to 
cover costs and services that have been previously paid for by the Global Fund, including 
procurement of laboratory equipment, training, and promotion and prevention of TB for the 
general population. If the General Directorate of Penal Centers were able to adequately finance 
all TB services, in accordance with its legally mandated responsibility, the Ministry of Health 
could cover the costs previously paid for by the Global Fund.  
 
Alternatively, there are discussions around the possibility of the Ministry of Health assuming 
formal responsibility for the provision of health services in the penitentiary system. This 
delegation of responsibility should be accompanied by the allocation of appropriate additional 
resources. Such a shift may also help to improve prioritization both of health within the prison 
system and of persons deprived of liberty within the TB response.  

  

                                                        

2 An additional $230,000 (10%) came from other sources including $79,000 in external financing from 
the Central American Bank for Economic Integration.  
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Costing Estimates, Projections, Needs, and Impacts  

Model, Assumptions, and 

Scenarios  

To understand the future costs of TB service 
provision with El Salvador’s penitentiary 
system, HP+ developed a model to estimate 
the need for screening, treatment, and 
prevention services among persons deprived 
of liberty. This model considers need based 
on six variables, the parameters of which 
determine the number of services needed and 
can be used to test sensitivity to potential 
changes in epidemiological trends and 
programmatic decisions. Using this model, 
HP+ developed a baseline scenario 
considering current guidelines and practice 
as well as assumptions about the number of 
persons deprived of liberty and 
epidemiological trends (see Box 2). Then, 
HP+ considered the additional cost of 
introducing screening for latent TB infection 
and IPT for the entire prison population in 
2020 and, after that, for all people entering 
the penitentiary system.  

The model’s baseline scenario assumes no 
change in the prevalence of TB through 2025. 
Limited information on the dynamics of TB 
transmission in prison settings and the 
absence of existing epidemiologic models 
make it difficult to estimate the impact of the 
scale-up of screening, treatment, and 
prevention among the prison population. 
However, to consider the potential cost 
implications of potential reductions in 
prevalence as a result of high rates of 
screening and treatment, HP+ also 
considered a moderate and ambitious 
scenario in which prevalence declines linearly 
by 25% and 50%, respectively, by 2025.  

Baseline Prevalence Scenario 

Screening and Laboratory Costs 

Under the baseline scenario, screening costs 
were primarily attributed to the 
implementation of GeneXpert testing among 
symptomatic current and entering persons 

Box 2. Key Baseline Assumptions  

Population and Epidemiology  

• Number of persons deprived of liberty: 

Based on the three-year trend from 2017 to 

2019; increases from 40,501 in 2020 to 

42,571 in 2025.  

• Prevalence of TB among persons deprived of 

liberty: Assumed to remain constant at 2018 

levels from 2020 to 2025 (approximately 

6% among persons deprived of liberty).   

• Prevalence of multi-drug resistant 

tuberculosis: Based on three-year average of 

0.2% of all TB cases. 

Program Implementation  

• Effective screening rate for active TB cases: 

90% of active cases are screened among 

both current and new persons deprived of 

liberty. 

• Diagnostic method for symptomatic cases: 

GeneXpert for all symptomatic cases and 

persons deprived of liberty entering the 

prison system. X-ray screening for 10% of 

patients with negative GeneXpert results.  

• Screening and preventive therapy for latent 

TB infection: All newly admitted persons 

deprived of liberty are screened and latent 

TB infection cases are put on six months of 

IPT. 

Impacts 

• Case fatality rate (lifetime): Assumed to be 

0% for treated cases and 28% for untreated 

cases.* 

• Loss-to-follow-up among persons deprived of 

liberty released from custody: 8% based on 

the most recent data from the Ministry of 

Health  

• Reproduction number for cases among the 

general population: Assumed to be five.  

* Lower-bound estimate from Spectrum TB Impact Model 

and Estimates. 
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deprived of liberty, as well as X-ray screening for some symptomatic patients. The total number 
of GeneXpert tests required increases modestly from 16,250 in 2020 to 16,377 in 2025, while the 
number of X-rays performed remains constant between 1,247 and 1,248 annually. The total cost 
of screening increases from $645,637 in 2020 to $650,619 in 2025. Of this cost, commodities 
(primarily GeneXpert cartridges) account for 64% of the annual, or $415,372 in 2020 and 
$418,580 in 2025 (see Figure 4).  

The human resource need for these tests is the equivalent of four full-time nurses and four full-
time doctors for sample collection and review of test results, 12 full-time laboratory technicians 
to process tests, and one part-time X-ray technician. The total cost of these human resources 
increases from $230,265 in 2020 to $232,039 in 2025, with 60% of this cost attributable to 
laboratory staff.  

Figure 4. TB Screening Costs, by Cost Type and Scenario (2020–2025) 

 

Treatment Costs 

In the baseline scenario, the cost of TB treatment for persons deprived of liberty is estimated to 
be $379,861 in 2020 and increase to $399,506 in 2025 (see Figure 5). These costs correspond to 
an increase in the number of treated cases from 2,264 in 2020 to 2,381 in 2025. Clinical human 
resources account for, on average, 85% of the annual cost of treating these cases or $322,686 in 
2020 and $339,374 in 2025. These costs correspond to a need for the equivalent of 42–45 full 
time nurses (increasing annually) and one full-time doctor to provide and oversee treatment for 
persons deprived of liberty on a daily basis during the six-month course of treatment. The cost 
of treatment commodities increases only modestly from $67,172 in 2020 to $70,646 in 2025. Of 
this cost, 15% or approximately $10,000 annually is for second-line regimens for multidrug 
resistant-patients who make up just 0.2% of patients.  

Figure 5. TB Treatment Costs, by Cost Type and Scenario (2020–2025) 
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Latent TB Infection Screening and Preventive Therapy  

Introducing screening and IPT for latent TB infection among persons deprived of liberty results 
in an estimated additional cost of $604,050 over 2020–2025. More than half (58%) of this cost 
is incurred in 2020 to screen and rule out TB among the currently incarcerated population (see 
Figure 6). Of the total cost of detection and treatment for latent TB infection, 74% corresponds 
to the need for clinical staff, primarily nurses, to conduct TB skin tests and administer IPT daily 
to patients with latent TB infection. The remaining 26% of cost is for procurement of TB skin 
tests and IPT regimens, with skin tests accounting for 89% of the commodity cost.  

Figure 6. Latent TB Infection Screening and Preventive Therapy Costs (2020–2025) 

 

IPT is expected to contribute to reduced TB prevalence by preventing the progression of latent 
infection to active TB disease. HP+ did not directly consider the impact of introducing IPT on 
TB prevalence among persons deprived of liberty due to a lack of information around activation 
of latent cases in El Salvador’s prison setting. However, by exploring variable scenarios for the 
prevalence of TB disease in the following section, HP+ considers how increased investment in 
prevention might affect cost for testing and treatment over the 2020–2025 period.       

Moderate and Ambitious Prevalence Scenarios  

If the scale-up of a combination of screening, treatment, and prevention activities leads to a 
decline in prevalence of active TB cases, as might be expected, the cost of TB service provision 
within the penitentiary system may be less than estimated. However, the effect of even an 
ambitious 50% decline in TB prevalence results in a reduction in screening costs of only 3% 
($128,298) below the baseline estimate over the 2020–2025 period (see Figure 7). This is 
primarily due to the persistent higher number of respiratory symptomatic cases, even when the 
number of such cases due to TB decline. Therefore, the resource requirement for screening, in 
terms of human resources and consumables (i.e., GeneXpert cartridges), will remain relatively 
consistent over the projection period regardless of the overall trend in TB prevalence among 
persons deprived of liberty. 

On the other hand, treatment costs respond significantly more to variations in prevalence. A 
moderate 25% reduction in prevalence over the 2020–2025 period, corresponds to a 20% 
reduction in annual treatment costs from $389,858 in 2020 to $312,126 in 2025 (see Figure 8). 
An ambitious 50% reduction in prevalence by 2025 results in a reduction of almost one half 
(47%) in annual costs from 2020 to 2025 and an annual cost of $208,322 in 2025.  
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Figure 7. TB Screening Costs, by 

Prevalence Scenario (2020–2025) 

 

Figure 8. TB Treatment Costs, by 

Prevalence Scenario (2020–2025) 

 

If the introduction of IPT is a major contributing factor to a reduction in prevalence, it is 
worthwhile to compare the cost of the investment to its potential return. The estimated savings, 
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over the 2020–2025 period is equal to 56% of the estimated cost of introducing screening and 
preventative therapy for all newly admitted persons deprived of liberty. The cost savings realized 
from an ambitious 50% reduction in TB prevalence over the same period is more than the cost of 
latent TB infection screening and IPT. Therefore, such an impact, if realized, would produce a 
positive return on investment. Further epidemiological research into TB transmission and 
activation rates within the prison setting will be needed to determine the prevalence reduction 
that should be expected from the introduction of IPT.     

Gaps and Needs in Human Resources and Laboratory Capacity 

These results demonstrate that there are substantial gaps between the resources currently 
available and those needed to adequately provide TB services to the prison population. The 
baseline scenario’s estimate of 52–55 (increasing annually) full-time clinical staff needed within 
prisons is approximately one-fourth of all current clinical staff employed in the penitentiary 
system and the need for nurses represents nearly half of the total number of nurses currently 
employed by the General Directorate of Penal Centers.3 The introduction of screening and 
preventive therapy requires the equivalent of an additional 34 nurses and 1 doctor in 2020 for 
the screening of all persons deprived of liberty for TB and five nurses annually thereafter to 
screen all those entering the penitentiary system. Notably, not all clinical staff currently 
contracted by the General Directorate of Penal Centers are full time. As a result, the estimated 
need for human resources for provision of TB services represent an even greater share of current 
General Directorate of Penal Centers human resources for health capacity.    

For GeneXpert testing the baseline scenario requires 12 technicians to perform the tests. 
Currently, the General Directorate of Penal Centers employs just two laboratory technicians who 
are responsible for all such tests. This represents the most significant bottleneck to processing 

                                                        

3 The General Directorate of Penal Centers currently employs 104 nurses, 52 generalist doctors, four 
specialist doctors, and eight additional assorted clinical personnel (excluding dentists).  

$0

2020

$100,000

$200,000

$300,000

$400,000

$500,000

$600,000

$700,000

2021 2022 2023 2024 2025

Baseline scenario

Ambitious scenario

Moderate scenario

$0

$100,000

$200,000

$300,000

$400,000

$500,000

$600,000

$700,000

2020 2021 2022 2023 2024 2025

Baseline scenario

Ambitious scenario

Moderate scenario



 

11 

samples from suspected TB cases in a timely manner and is the principal reason why the 
General Directorate of Penal Centers has had to rely on the use of the Ministry of Health’s 
laboratories and GeneXpert machines.  

Furthermore, processing the estimated number of GeneXpert tests to be conducted annually 
from 2020 t0 2025 would require an increase in laboratory equipment capacity. The directorate 
currently operates five GeneXpert machines, which can process an estimated maximum of 
15,000 samples annually compared to more than 16,000 required by HP+ estimates.4 If 
machines are out of service or require repair, maintenance, or replacement, it will further 
increase the gap in capacity.5 This excess capacity requirement for sample testing will result in 
delays in sample processing, notification, and treatment initiation for identified positives.   

However, the Ministry of Health currently has 12 GeneXpert machines countrywide, which can 
process approximately 56,000 samples annually, more than twice the approximately 26,000 
needed for patients in ministry and Salvadoran Social Security Institute facilities in 2018.6 This 
suggests that laboratory capacity for GeneXpert testing is poorly distributed. Despite accounting 
for 55% of notified TB cases and 41% of GeneXpert tests in 2018, the penitentiary system relies 
on only 21% of the capacity for GeneXpert testing.  

Therefore, while no new GeneXpert machines may be required, it is critical to ensure that the 
penitentiary system has access to existing Ministry of Health capacity to handle surplus samples 
anticipated under the HP+ model for the period of 2020–2025. Alternatively, the assumption of 
responsibility by the Ministry of Health for health service provision within the penitentiary 
system could result in the merger of prison laboratory functions with those in the National 
Public Health Laboratory, which currently houses capacity for an estimated 19,000 tests 
annually (two four-module machines and one 16-module machine). This could better maximize 
efficiencies and eliminate the backlog in processing of samples for persons deprived of liberty. 
Furthermore, efficiencies could be gained by linking prisons with nearby hospitals to reduce the 
impact of logistical challenges posed by transporting samples to national-level laboratories—and 
subsequent delays in treatment notification and treatment initiation while also assisting in 
handling surplus samples.  

However, both the General Directorate of Penal Centers and the Ministry of Health will need to 
consider the future cost of maintaining, replacing, and upgrading machines, which should be 
considered within the annual budget process of either the TB program or the directorate. HP+ 
assumed the cost of maintenance to be $7,900 per machine for three years or approximately 
$2,600 annually based on pricing from the Stop TB Partnership (2019) and assumed that one-
fourth of machines will need to be replaced annually. Given these assumptions, HP+ estimated 
the cost to the prison system of maintaining its current stock of five machines to be 
approximately $36,000 annually (see Figure 9).   

                                                        

4 The General Directorate of Penal Centers’ estimated capacity for GeneXpert testing is based on five four-
module machines, which can each process three rounds of samples per day (for a total of 12 samples per 
machine per day), 260 working days per year.  
5 It was noted during the course of the study that one of the five GeneXpert machines operated by the 
General Directorate of Penal Centers was no longer functioning. 
6 The Ministry of Health operates 10 four-model and two 16-module GeneXpert machines. The ministry 
processes samples for all suspected TB patients tested through GeneXpert identified in Salvadoran Social 
Security Institute facilities. 
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Figure 9. Total Resource Need for TB Service Provision among Persons Deprived of Liberty  

(Excluding Screening and Preventive Therapy for Latent TB Infection) 

 

Considering this additional cost, HP+ estimated the total baseline cost of the TB response 
(excluding screening and preventive therapy for latent TB infection) within the penitentiary 
system to be approximately $6.5 million over the 2020–2025 period (see Figure 9). Compared 
to the directorate’s health budget in 2018, the resource needs for TB alone in 2020 represents 
46%, rising to 53% by 2025. When the costs of detection and preventive therapy for latent TB 
cases are included, the total cost for 2020–2025 increases to $7.1 million 

Impacts on TB Mortality and Spillover 

The level of investment—in terms of cost, human resources, and diagnostic capacity—in the 
prison TB response will impact the effective screening rates of suspected TB cases and, 
ultimately, the prevalence of active TB among persons deprived of liberty. These rates, in turn, 
determine (1) eventual mortality among persons deprived of liberty with active TB infection and 
(2) the number of new, active cases caused by persons deprived of liberty on treatment or with 
untreated infections being released into the general population. HP+ modeled three additional 
scenarios to estimate both the number of TB-related deaths (lifetime) averted among persons 
deprived of liberty and new active cases among the general population averted as a result of 
different programmatic scenarios considering variable screening and prevalence rates. These 
three scenarios are based on the following assumptions:  

• Complacence: Effective screening falls to 80%, resulting in no change in prevalence.  

• Maintenance: Effective screening remains at 90%, resulting in a 25% decrease in 
prevalence by 2025.  

• Scale-up: Effective screening increases to 100%, resulting in a 50% decrease in 
prevalence by 2025.  

The model suggests that complacence in the prison TB response will result in 981 TB-related 
deaths (lifetime) among persons deprived of liberty who develop active infection over the 2020–
2025 period. However, under a maintenance scenario, 595 TB-related deaths (lifetime) are 
averted (see Figure 10). Under the scale-up scenario, 981 TB-related deaths (lifetime) among 
persons deprived of liberty with active TB infection during 2020–2025 will be averted.  
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Figure 10. Cumulative, Lifetime TB-Related 

Deaths Averted among Persons Deprived of 

Liberty with Active Infection during  

2020-2025 
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The estimated impact of more or less ambitious programmatic scenarios on new infections 
within the general population is also notable. Under the complacence scenario the release of 
persons deprived of liberty with active TB infection (both untreated and during treatment) over 
the 2020–2025 period into the general population results in 751 future active infections. 
Maintaining 90% effective screening coupled with a presumed decline in prevalence of 25%, 
results in 404 new infections (lifetime) averted among the general population. The scale-up 
scenario, with all cases screened and a decline in prevalence of 50%, results in 669 new 
infections (lifetime) averted (see Figure 11).  

Conclusions and Recommendations 

This analysis highlights the critical role that El Salvador’s penitentiary system plays in the 
country’s TB response and the need to ensure adequate financing for the provision of TB 
services to persons deprived of liberty. Provision of services to persons deprived of liberty is a 
major cost driver of El Salvador’s TB response, but the General Directorate of Penal Centers, 
which has legal responsibility for these services, is under-resourced to fully provide them. In 
2020, total cost of TB service provision within the penitentiary system ($1.14 million) will 
represent half of the total General Directorate of Penal Centers health budget for 2018 ($2.29 
million) and more than the total allocation to the directorate for health from the general 
government budget ($1.02 million). As a result, provision of these critical services has had to 
rely on alternative sources of financing, especially funds generated by ASOCAMBIO and 
subsidization of screening from the Ministry of Health budget.  

Achieving more adequate and sustainable funding will play a major role in ensuring that TB 
cases are notified and treated, and should lead to gradual reductions in TB prevalence. As shown 
in this analysis, reduction in prevalence yields a significant return in terms of the number of 
deaths averted. Reducing prevalence by 25% by 2025 in the model results in more than 900 TB-
related deaths averted (lifetime) within the prison population. Though the impact on the general 
population is relatively small, as El Salvador moves toward the goal of ending TB it will be 
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critical to reduce this spillover, which may be responsible for an increasing share of cases within 
the general population. 

In order to ensure high rates of screening among suspected TB cases and subsequent reductions 
in TB prevalence and TB-related mortality, policy- and decision-makers should focus on five key 
areas:  

1) Developing more sustainable sources of financing that do not jeopardize 
availability of services for persons deprived of liberty or resources allocated 
for the TB response within the general population. This could be addressed 
either by increasing the general budget allocation to the General Directorate of Penal 
Centers’ health program or by formally assigning responsibility for TB services within 
the penitentiary system—and the funding that it requires—to the Ministry of Health. In 
addition, current resources are not sufficient to fully comply with the Ministry of 
Health’s recommended algorithm for TB screening, which requires simultaneous 
screening with Acid-Fast Bacilli culture (in conjunction with GeneXpert). Nor are 
current resources adequate for increasing X-ray screening for patients with pulmonary 
TB. Further analysis of the cost-effectiveness of these screening methods should be 
conducted to inform appropriate investment in them. 

2) Investing in prison infrastructure and ensuring hygienic living conditions to 
reduce the susceptibility of persons deprived of liberty to TB and 
transmission among the prison population. Achieving a reduction in TB 
prevalence among the prison population is not only a question of scaling up the TB 
response (i.e., detection and treatment) but also of addressing the underlying conditions 
that have led to the current TB crisis in the prison system. The cost of investments in 
infrastructure—primarily to eliminate overcrowding, provide adequate ventilation, and 
create isolation areas for symptomatic prisoners—should be calculated and compared to 
the cost of continuing to spend at current levels on the detection and treatment of new 
TB cases.  

3) Maximizing GeneXpert testing efficiencies and, if necessary, increasing 
diagnostic capacity—both in terms of equipment and human resources—to 
ensure high rates of effective screening. El Salvador currently has the necessary 
laboratory capacity to process all GeneXpert tests although it is not necessarily well 
distributed geographically or across the General Directorate of Penal Centers and the 
Ministry of Health. Ensuring laboratory facilities and sample transport are well-
integrated and interlinked can ensure that testing, notification, and treatment initiation 
are timely, can prevent further transmission, and can reduce mortality rates.  

4) Further examining the potential impact and cost-effectiveness of 
introducing IPT for persons deprived of liberty. This analysis shows that 
screening and preventive therapy for latent TB infection among newly admitted persons 
deprived of liberty is a relatively low-cost intervention. Given that prevalence of latent 
TB infection is estimated to be greater than 6% in El Salvador—and likely significantly 
higher among current, former, and reincarcerated persons deprived of liberty—and that 
conditions within El Salvador’s prisons are highly conducive to the progression of cases 
from latent infection to active disease (due to poor hygiene and inadequate nutrition), 
IPT may help to reduce the incidence of new TB cases. Furthermore, future analysis 
should consider the use of and costs associated with rifapentina, which has been 
approved for treatment of latent TB infection. Replacing IPT with rifapentina could 
reduce the cost of treating latent infection considerably, as it requires only weekly doses 
over 12 weeks rather than daily doses for 144 days (PAHO, 2018b).  
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5) Examining the impact of TB transmission from prisons to the general 
population through health workers and guards. TB transmission from persons 
deprived of liberty with active TB infection who are released into the general population 
is only one of the channels through which TB can spill over from prisons to the general 
population. Workers within the prison system who are exposed to TB and likely to 
become infected with TB and to develop TB disease represent another channel through 
which TB passes from prisons to the general population. The impact of this mode of 
transmission should be examined and consideration should be given to providing IPT, or 
other preventive therapy regimens, to these workers. 
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