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ABSTRACT

Background: The number of tuberculosis (TB) cases in prisons is higher than that in the general population and has been reported as the
most common cause of death in prisons. This study evaluated the delay in the diagnosis and treatment of TB in Brazilian prisons.

Methods: A retrospective cohort study was conducted between 2007 and 2015 using data from the five largest male prisons in Mato
Grosso do Sul, Brazil. TB case data was collected from the National Database of Notifiable Diseases (SINAN), GAL-LACEN, and prison
medical records. The following variables were recorded: prison, year of diagnosis, age, race, education, HIV status, smoking status,
comorbidities, number of symptoms, percentage of cures, delay in diagnosis, patient delay, provider delay, laboratory delay, and delay in
treatment. Descriptive statistics were used for the variables of interest.

Results: A total of 362 pulmonary TB cases were identified. The average time between the first symptom and reporting of data was 94
days. The mean time between symptom onset and laboratory diagnosis was 91 days. The average time from symptom onset to first
consultation was 80 days. The time between diagnosis and treatment initiation was 5 days.

Conclusions: Delays were significant between reporting of the first symptoms and diagnosis and significantly smaller from the time
between notification and start of treatment. Control strategies should be implemented to diagnose cases through active screening, to
avoid delays in diagnosis and treatment, and to reduce TB transmission.
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INTRODUCTION

According to the most recent world prison population list
published in December 2021, the worldwide prison population
likely exceeds 11.5 million'. Tuberculosis (TB) is a major problem
in the incarcerated population worldwide?. In Brazil, which has
the third largest prison population in the world, there has been
an increase in TB notification rates in recent years. Although often
ignored, TB in prisons remains a major public health concern. In a
meta-analysis, Moreira and collaborators® reported a worldwide
prevalence of 2% for TB in prison populations, which is 14 times
higher than that found in the general population. Prisons are ideal
environments for TB transmission because of poorly ventilated
spaces and overcrowding with many susceptible individuals*®. In
these settings, TB control should be directed toward early diagnosis
and prompt treatment.

In a 2015 study, the incidence of TB among prisoners in the
Midwest was high, probably because of the high burden of TB
infection among widely susceptible prisoners’. In a previous study,
the impact of annual mass screening with smears and cultures in
12 Brazilian prisons has previously been reported®. These results
show the need for more aggressive interventions, including more
frequent screening and preventive therapy, to reduce the burden
of TB in this high-transmission setting.

Studies have not yet considered the impact that delays in
diagnosis and initiation of treatments can cause or whether there
is a negative impact on the effective control of TB in prisons, which
reinforces the need for further studies.

Delays in the diagnosis can increase disease transmission
and severity of the disease®. Although there are some data on
delays in TB diagnosis™ in different settings, prisons in Brazil have
specificities that must be addressed. Therefore, this study aimed
to determine the extent of delay in diagnosing TB in prison units
in Mato Grosso do Sul, Brazil.

METHODS
Study Population

An eight-year retrospective cohort study was performed to
evaluate delays in diagnosis and treatment of TB. This study was
conducted in five high-burden TB prisons in Mato Grosso do
Sul, Brazil: Penitenicaria Estadual de Dourados (PED), Instituto
Penal de Campo Grande (IPCG), Presidio de Transito (PTRAN),
Estabelecimento Penal Jair Ferreira Carvalho (EPJFC), and
Estabelecimento Penal de Corumba (EPC) in three cities, Dourados,
Campo Grande, and Corumba. These prisons exclusively incarcerate
males® 18 years old and were selected because they are the largest
prisons in the state, with a population of six thousand prisoners,
which corresponds to approximately 35% of the total number of
prisoners in the state. Moreover, preliminary studies have shown
that this region has the highest TB infection and disease rates’.

We used the National Database of Notifiable Diseases (SINAN),
laboratory data from the Laboratory Environment Manager
(GAL) of the Central Laboratory of Mato Grosso do Sul (LACEN),
medical records, and prison census data to conduct a retrospective
cohort study of TB cases. We examined the evolution of prison
contributions to the TB epidemic and the process of passive TB
case detection to identify opportunities for intervention.

Records reviewed

Data from medical records, SINAN, and GAL were collected
between 2007 and 2015. Initially, all medical records of these
five prisons were searched. Concomitant with this manual search
of medical records, we had access to prison TB case records
with information about the notifications (including the SINAN
notification number). SINAN's notification number enabled
linkages between the databases.

Data from the SINAN database were used in the initial analyses
to characterize the trends. The number of medical records reviewed
was determined by the ability to locate charts from cases notified to
the SINAN database within the prison infirmary records and censuses.

The results of smear and sputum cultures, when not available
in the medical records, were accessed in the GAL. A Technical
Cooperation Agreement with the State Secretariat of Mato Grosso
do Sul and the State Secretariat for Justice and Public Security
through the State Agency for the Administration of the Penitentiary
System (AGEPEN) allowed access to GAL smear and culture results
managed by the LACEN.

Only patients with pulmonary TB (PTB) were included in
this study, defined according to the Brazilian guidelines for TB
diagnosis, positive sputum tests or X-ray results, and clinical
determination in sputum-negative patients.

All data pertaining to the care of patients with TB were
extracted, including dates of medical encounters, symptoms,
medications, tests, diagnoses, and encounter notes. Demographic
data, including patient age and race, were extracted from medical
charts and prison censuses.

Data Analysis

Data from physical prison records and SINAN were merged into
a single database for analysis based on the SINAN number. The
variables used in this study were prison, year of diagnosis, age, race,
education, HIV status, smoking, SINAN comorbidities, diagnostic
delays, patient delays, provider delays, laboratory delays, treatment
delays, number of symptoms, and cure percentages.

Basic descriptive statistics (mean, median, standard deviation,
maximum, and minimum) were calculated for the key variables of
interest using SPSS software (Armonk, NY).

Definitions

Date of earliest possible diagnosis: the earliest positive result
from a sputum smear or culture recorded in the GAL database or
information from prison infirmary records.

Diagnostic delays: The time elapsed between the date of
patient-reported symptoms and the date of diagnosis listed in
SINAN. The time elapsed between the date of patient-reported
symptoms and the earliest date of diagnosis was deemed possible
based on positive laboratory results.

Patient delay: time elapsed between the date of patient-
reported symptoms and the date of the first consultation with a
physician recorded in the medical records.

Provider delay: time elapsed between the date of consultation
when the patient-reported symptoms to the date of the TB specific
diagnostic lab ordered.
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Laboratory delay: time elapsed between the date of the first
diagnostic laboratory order and the first diagnostic result received.

Treatment delays: time elapsed from SINAN date of diagnosis
to SINAN date of treatment.

Linkage/search data

Given the nature of the SINAN disease notification database,
it is not feasible to obtain consent from all persons included in
the database prior to access. Access to the database information
is governed by the relevant policies of the Brazilian government
and the Ethics Committee. Although some identifiers can be
removed from the database, it is necessary to retain patient-
specific identifiers to locate cases in prisons for further analysis
using infirmary records that are not otherwise available for analysis.

Regarding a more in-depth retrospective chart review, it would
be impractical to obtain authorization for the health records of
prisoners that will be accessed for this study because prisoners are
frequently moved, transferred, or released from the prison system.
There is no planned contact, intervention, or follow-up with the

prisoners, which reduces the risk of a breach in the confidentiality
of their health information.

Patients’ names and birth dates were temporarily retained to locate
cases within the prison system for medical record review. After the medical
records were located, the data from the SINAN and medical records were
linked using a numerical non-individually identifying identifier, and the
names and birth dates were removed from the database.

Ethical approval

This study was approved by the National Committee on
Research Ethics of the Federal University of Grande Dourados
(#877294) and the Human Investigation Committee of Yale
University (#1505015870).

RESULTS

A total of 362 PTB cases were identified in the five prisons,
corresponding to 2.1% of the total prisoners in the state. The
average diagnostic delay among all cases was 94 days. The findings
were divided into five categories to classify the types of delays, the
most frequent of which was the time elapsed between patient-
reported symptoms and diagnosis (Figure 1).
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FIGURE 1: Study participation flowchart, tuberculosis cases in prisoners in five cities in Mato Grosso do Sul, Brazil, between

2007 and 2015.
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In total, 53.3% of the study population were from Campo
Grande, and 38% declared themselves brown. The mean age was
34.3. Tobacco use was reported by 54% of patients. Fever was
reported by 40.6% and 40.1% reported productive cough. HIV was
reported as a comorbidity by 5%. The years 2013 and 2014 had the
most cases in SINAN with 89 cases reported each year (Table 1).

We observed the relationship between delays in the case
diagnosis and the main causes. The average time from the date
of reported symptoms to the notification of diagnosis was 94 days

(£176), with a minimum notification time of 1 day and a maximum
of 1,850 days.

Data were also reported on calendar days, with an average
of 80 days (+ 88), a minimum of 2 days, and a maximum of 870
days. Delays related to the provider reached an average of 44
days, including data related to the date of the first consultation
and requests for laboratory tests not reported until the patient's
first diagnosis, (£66). Receipt of material by the laboratory until
examination and diagnosis delayed diagnosis by an average of

TABLE 1: Sociodemographic characteristics and risk factors for tuberculosis of prisoners.

TB prisoners 362

Variables
n %
Prison locations
Campo Grande 193 533
Dourados0 107 29.6
Corumba 62 171
Age,MeanisD] 343 =88
Ethnicity
White 140 387
Brown 117 323
Black 19 52
Yellow 5 14
Indigenous 1 03
Not available 80 221

Smoking information
No information about smoking in the chart
Patient is currently a smoker
Patient was a smoker but already quit
Patient has never been a smoker

168 46.4
119 329
47 13.0
28 7.7

SINAN year registered
2007
2008
2009
2010
2011
2012
2013
2014
2015

22 6.1
17 4.7
25 6.9
22 6.1
44 122
46 12.7
89 24.6
89 24.6
8 2.2
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TABLE 2: Diagnostic, patient, provider, and laboratory delay prisoners with TB.

Variables N Median Minimum Maximum Standard deviation
Time elapsed between date of
patient-reported symptom to date of 172 54 1 1,850 176

diagnosis listed in SINAN

Time elapsed between date of
consultation when patient-reported
symptoms to date of the TB specific
diagnostic lab ordered

114 21

0 365 66

Time elapsed from SINAN date of
diagnosis to SINAN date of treatment

361

36 days, with a minimum time between variables of 0 days and a
maximum time of 1,467 days (Table 2).

DISCUSSION

Delays were significant when we analyzed the time of first
reported symptoms to diagnosis and were significantly smaller
when related to the time between notification and start of
treatment.

The prison population represents approximately 0.3% of the
Brazilian population and contributes to 10.5% of new PTB cases
reported in the country, with 7,559 new cases in 2018. With the
high rates of detection in this study sample, it is like that a high
frequency of resistant forms was also particularly high and related
to irregular or late treatment®.

In this study, the longest time elapsed between first
presentation and diagnosis was 13 weeks, which puts us on alert
when compared with data from studies conducted in Ethiopia,
Nigeria, and Bangladesh, where the time elapsed between the
onset of symptoms and diagnosis of the disease ranged from 7
to 11 weeks''3, However, these studies were not specific to the
recognition of TB. These findings do not conflict with those of other
studies, indicating that the delay in diagnosis is due to patient lack
of specific knowledge about TB"3-5,

In this prison population, strategies such as passive case
searches are not effective®, requiring the interventions described
in the Second World Plan to Eliminate Tuberculosis in the World'.
The implementation of active TB screening is more effective for
diagnosis, thus reducing diagnostic delays, such as screening
mass, which would require special effort from the health
system, and increasing the detection of TB cases in groups and
populations considered at high risk and incidence, such as the
prison population'. Thus, the objective of implementing active
screening would be to intensify screening programs, and quickly
and effectively diagnose and treat PTB, even prior to symptom
onset and healthcare seeking, and break one of the forms and
cycles of transmission. This would reduce the number of untreated
and active TB cases in the population.

The average time between the patient's report of symptoms
and the first medical appointment and between the first medical
appointment and the first diagnosis found in this study are
consistent with the data found in previous research, where the
average ranged from 7 to 13 weeks for the first diagnosis of TB'"'2,
In our study, the average time found between the first medical
appointment and TB diagnosis was 6 weeks, and when the date
between notification in SINAN and the start of treatment the
average time was 5 days. In most current studies, the average
time between diagnosis and the start of treatment was a median
of 5 days, which, even though relatively fast, the World Health
Organization recommends that the time between diagnosis and
the start of treatment should not exceed 24-48 hours'®.

This emphasizes a lack of consensus on an acceptable timeframe
from symptom onset to diagnosis. It is considered that, for effective
TB control, symptoms should not exceed two weeks to time of
presentation®. As a diagnosis is made largely by a positive sputum
smear and this procedure may take only a few hours, a diagnostic
time of more than two weeks should be considered unacceptably
long®. Delays in TB diagnosis can worsen the clinical course, increase
the risk of death, and increase transmission within the community.

In these cases, diagnoses are made only through medical
consultation, which requires a high degree of suspicion by the
health teams. The time to be considered here would be between
requesting a sputum smear from a patient with suspected TB who
is able to spontaneously expectorate and the time of the result,
which is approximately 24 hours. Delays to this result not only
generates an increase in the time to diagnosis, but also expenses
related to other justifications for these delays, such as the need for
further evaluations to initiate treatment, and possible worsening
of health between evaluations®.

We suggest that delays in TB diagnosis are associated more
with structural problems in prisons than with diagnostic time. As
security tasks are prioritized, there is great difficulty in accessing
health services in prisons. Disagreements between prisoners and
between prisoners and prison officials also affect access to health
services. These difficulties with prison health teams also make it
difficult to diagnose TB early.

www.scielo.br/rsbmt | www.rsbmt.org.br e




Ribeiro CC et al. e Delay in TB diagnosis in Brazilian prisons

Of fundamental importance for disease control and treatment,
bacteriological analysis is essential for both diagnosis and
treatment. TB can be diagnosed based on the patient's clinical
history and epidemiology and examinations such as sputum
smear microscopy, sputum culture, and radiography. In cases
with radiological and clinical evidence of suspected TB with a
negative culture result, other tests can be performed. Sputum
smear microscopy or alcohol-acid resistant bacillus research-BAAR
(Ziehl-Nielsen method) are the most used methods in Brazil and
allows detection of 60-80% of TB cases.

Our analysis has some limitations. This study used a
retrospective design, and the SINAN database and medical records
contained missing data. In addition, the data are outdated, and
the delay may not currently be as large. This is primarily because
most TB diagnoses in Brazil are currently performed using Xpert,
a rapid molecular test. Our results may not apply to other penal
units at other sites in Brazil. Additionally, and important limitation
is the Covid-19 pandemic, which may have reduced or completely
removed prison health services. The assessment of the impact of
the Covid-19 pandemic and the use of rapid molecular tests for the
diagnosis of TB are important limitations; however, we believe that
this delay in the diagnosis and treatment of TB remains consistent
in this population. Despite these limitations, studies with more
heterogeneous populations have reported similar results, which
may demonstrate the reliability of the data found in this study™.

In an overview, the health professionals should always consider TB
as a possible diagnosis in prison patients. Due to a lack of sufficient
healthcare training, prison populations often received care for
diseases other than TB when describing similar symptoms, leading
to diagnostic and treatment delays. Legislation must recognize the
importance of and guarantee access to health care guaranteed, as
the implementation of the existing policy is lacking. Permanent health
education for workers in the prison system can help professionals
recognize PTB in the prison system more quickly and efficiently®.
Although healthcare access exists in these prisons, there is a failure
to passively search symptomatic individuals for treatment. Thus, the
need to implement policies aimed at streamlining the process that
leads to a quick diagnosis to start treatment as soon as possible is
highlighted. Delays in TB diagnosis led us to conclude that interference
policies should be implemented. To diagnose the cases through
active screening, avoiding delays in diagnosis would contribute to
the reduction of TB transmission in the studied population.
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