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ABSTRACT

Background: Tuberculosis (TB) remains a significant global public health problem, disproportionately
affecting people experiencing homelessness (PEH). During the COVID-19 pandemic, healthcare
resources were redirected, potentially disrupting TB monitoring and care for this already vulnerable
population.

Methods: This review of primary observational studies was conducted using PubMed, LILACS, SciELO,
Cochrane Library, CAPES Periddicos, and ScienceDirect. Searches used the terms [(Tuberculosis)
AND (homeless people) AND (COVID)] and [(Tuberculosis) AND (unhoused) AND (COVID)],
covering publications from 2020 to November 2025. Secondary reviews identified during the search
were excluded from the primary evidence set and used solely for background contextualization.
Results: The studies documented high rates of unfavorable TB outcomes among PEH — including
treatment discontinuation, prolonged hospitalization, and elevated mortality — across multiple settings
and healthcare contexts. Each study employed a distinct operational definition of homelessness,
limiting direct cross-study comparisons. Where PEH-specific denominators were available, outcomes
were substantially worse than general population comparators. Evidence on TB—COVID coinfection
specifically within PEH remains scarce; most relevant estimates come from broader vulnerable or mixed
populations and are considered indirect evidence.

Conclusion: Structural vulnerabilities — including inadequate housing, barriers to healthcare access,
and high comorbidity burden — are the primary drivers of poor TB outcomes in PEH. Pandemic-era
care disruptions were associated with worsened TB indicators in the general population; among PEH,
outcomes remained persistently high across periods, suggesting a pre-existing ceiling of vulnerability.

The descriptive nature of the available primary evidence constrains causal attribution.

1. Introduction

Tuberculosis is a neglected tropical disease caused primarily by
Mycobacterium tuberculosis, the most epidemiologically significant
species within the genus Mycobacterium, and it affects individuals
of all ages but disproportionately impacts adults in low- and middle-
income countries due to socioeconomic vulnerabilities that heighten
exposure and hinder access to care [1, 2]. Transmission occurs mainly
through the inhalation of bacilli released into the air when individuals
with active pulmonary tuberculosis cough, speak, or sneeze, while
ingestion of milk contaminated with M. bovis represents a less
common gastrointestinal transmission route [ 1, 3]. Infectivity persists
as long as bacilli are present in sputum, typically declining after
approximately 15 days of appropriate treatment. However, ongoing
risks persist in communities burdened by overcrowding, limited

*Corresponding author: Sacha Krolow e Silva, Federal University of Rio Grande
do Sul, Faculty of Pharmaceutical Sciences, Porto Alegre, RS, Brasil. Email:
krolowsacha@gmail.com

Published and owned by PubPorta Publishing LLC. Academic oversight and scholarly
guidance are provided by the American Society for Inclusion, Diversity, and Equity in
Healthcare (ASIDE). ISSN (Print) 3067-8730, ISSN (Online) 3067-8749. ©2026 The
Author(s). This is an open-access article distributed under the terms of the Creative
Commons Attribution 4.0 International License (CC BY 4.0). Hosting by ASIDE
Journals.

Citation: Krolow e Silva S, Krebs Rosa J, Spalding SM, Noal Calil L. Tuberculosis
in People Experiencing Homelessness During the COVID-19 Era: A Narrative
Review of Primary Observational Evidence. ASIDE Health Sci. 2026;2(3):35-43.,
doi:10.71079/ASIDE.HS.071026736

ventilation, and poor living conditions, all of which amplify the
potential for transmission. Furthermore, the disease’s lengthy and
complex treatment regimen often results in low adherence, which
compromises therapeutic success, prolongs infectiousness, and
perpetuates transmission cycles, particularly among populations
experiencing social inequality and restricted access to healthcare
services.

Tuberculosis remains a significant public health problem. In Brazil,
more than 85,000 new cases were reported in 2024, representing
a significant increase over previous years, even relative to the
pre-pandemic period, when annual totals did not exceed 80,000
cases (including new and retreatment cases). Among new cases
of confirmed pulmonary tuberculosis, 36.2% were closed due to
abandonment — a proportion 2.6 times the WHO-established 5%
threshold — during the 2020 — 2022 period. This increase appears to
be related to disruptions in health services and systems caused by
the COVID-19 pandemic [4-7].

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2),
responsible for COVID-19, has infected more than 35.5 million
Brazilians since 2020, causing an infectious respiratory disease
transmitted through small liquid particles and often characterized
by a severe inflammatory response that disrupts immune function
[8, 9]. Both pulmonary tuberculosis and COVID-19 affect the
respiratory system, potentially causing permanent alterations that
compromise lung parenchyma and pulmonary function [10-12].


https://doi.org/10.71079/ASIDE.HS.071026736
https://asidejournals.com/index.php/Health-Sciences/index
https://doi.org/10.71079/ASIDE.HS.071026736
https://orcid.org/0009-0008-2525-6586
https://orcid.org/0009-0002-3130-830X
https://orcid.org/0000-0002-3701-7581
https://orcid.org/0000-0002-6830-4735
krolowsacha@gmail.com
https://pubporta.com
https://www.asidehealthcare.org
https://www.asidehealthcare.org
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0
https://asidejournals.com
https://asidejournals.com
https://doi.org/10.71079/ASIDE.HS.071026736

DOI: 10.71079/ASIDE.HS.071026736

ASIDE Health Sciences 36

During the COVID-19 pandemic, priority public health care was
concentrated on SARS-CoV-2 containment, which significantly
affected the monitoring and treatment of other diseases, including
TB —reflected in reductions in case notifications and likely increases
in undiagnosed patients [10, 13—16].

People experiencing homelessness (PEH) form a heterogeneous and
vulnerable population surviving in conditions of extreme material
deprivation — including lack of stable shelter, basic sanitary condi-
tions, and economic resources — which renders them susceptible to
infectious diseases, treatment barriers, and adverse health outcomes.
During the SARS-CoV-2 pandemic, the homeless population grew
in several settings at a rate disproportionate to general population
growth [17, 18].

Despite growing literature on TB and COVID-19, evidence specif-
ically addressing PEH remains fragmented, heterogeneous, and
methodologically limited. Most available studies employ divergent
operational definitions of homelessness, and PEH-specific denom-
inators are often not reported separately from broader vulnerable-
population data. Understanding the TB burden and care disruptions
experienced by PEH during the COVID-19 era — and distinguishing
direct from indirect evidence — is essential for informing targeted
public health responses.

The objective of this narrative review was to describe TB-related
outcomes and care disruptions among people experiencing homeless-
ness (PEH) during the COVID-19 era (2020 — 2025) using primary
observational evidence.

2. Methods

This narrative review was designed to synthesize primary obser-
vational evidence on TB-related outcomes among PEH during
the COVID-19 era. A narrative approach was selected given the
substantial heterogeneity of the available evidence across study
designs, population definitions, and outcome measures, which
precluded a formal meta-analytic synthesis. No formal protocol was
pre-registered; this methodological limitation is acknowledged.

Primary studies were prioritized to anchor the main findings. Sec-
ondary reviews (Laycock et al., 2021; Zhu et al., 2023) identified dur-
ing the search were excluded from the primary evidence set and are
used solely to contextualize background information, mechanisms,
or service-delivery dynamics [19, 20]. These secondary sources are
clearly distinguished from primary study findings throughout the
manuscript.

2.1. Search Strategy

Searches were conducted in six databases: PubMed (MEDLINE),
LILACS (Virtual Health Library), SciELO (Scientific Electronic
Library Online), Cochrane Library, CAPES Periddicos, and Else-
vier/ScienceDirect. Searches were performed between October and
November 2025, covering publications from 1 January 2020 to 30
November 2025. Language limits: English, Portuguese, and Spanish.

The core search combined the following term sets: [(Tubercu-
losis) AND (homeless people) AND (COVID)] and [(Tubercu-
losis) AND (unhoused) AND (COVID)]. In PubMed, MeSH
terms were used: ("Tuberculosis"[MeSH Terms] OR "Tuberculo-
sis"[Title/Abstract]) AND ("IlI-Housed Persons"[MeSH Terms] OR
"homeless people"[Title/Abstract] OR "unhoused"[Title/Abstract]
OR "people experiencing homelessness"[Title/Abstract]) AND
("COVID-19"[MeSH Terms] OR "SARS-CoV-2"[Title/Abstract]
OR "COVID"[Title/Abstract]). Equivalent DeCS-based terms were
applied in LILACS and SciELO; adapted free-text strategies were

used in the remaining databases as described in Supplementary
Table S1.

2.2. Eligibility Criteria

The review question was structured using a PECO framework:
Population (P) — people experiencing homelessness; Exposure (E)
— the COVID-19 pandemic era (2020 onward); Comparator (C) —
pre-pandemic period and/or general population, where applicable;
Outcomes (O) — TB-related indicators including incidence, treatment
interruption, hospitalization, mortality, and TB — COVID coinfec-
tion.

Inclusion criteria required that studies: (1) were published between
2020 and 2025; (2) reported outcomes for a population that explicitly
included PEH or a clearly separable PEH subgroup; and (3) ad-
dressed at least one TB-related outcome. Qualitative and quantitative
studies published in Portuguese, English, or Spanish were eligible.

Studies were excluded if they were duplicate records; focused
exclusively on sheltered populations, preventing comparison with
unsheltered individuals; did not address the specified TB-related
outcomes; were case reports; or were secondary reviews (which were
retained only for contextual use). Given the Brazilian context — where
a substantial proportion of the homeless population is unsheltered
and exposed to conditions of extreme street vulnerability — studies
focusing exclusively on sheltered populations were not prioritized.

Secondary reviews identified through the search were not counted
among the included primary studies and were not formally appraised
for quality. Their use is restricted to contextualizing background and
mechanistic information.

2.3. Study Selection and Data Extraction

A total of 306 records were identified across all databases. After
removal of 20 duplicates, 286 records remained for title and abstract
screening. Of these, 259 were excluded at the screening stage for
the following reasons: population not addressing PEH (n=98); no
TB-related outcome reported (n=87); study did not address the
COVID-19 period or context (n=52); publication outside the eligible
period (n=22). Twenty-seven full-text articles were assessed for
eligibility. Eighteen were excluded at full-text review: secondary
reviews repositioned as contextual references (n=2); case reports
(n=3); PEH subgroup not separable from broader population (n=6);
outcomes not meeting inclusion criteria (n=4); duplicate data source
(n=2); language not covered by the review (n=1). Seven primary
studies were included in the final qualitative synthesis, plus two
contextual secondary reviews supported the writing of this review
(Figure 1).

Study selection was conducted in two sequential stages by two
independent reviewers, with discrepancies resolved by consensus or
consultation with a third reviewer. Data were extracted independently
by both reviewers using a standardized extraction form.

2.4. Data Synthesis

Given the heterogeneity of included studies, a narrative synthesis
approach was adopted. Studies were organized into three thematic
domains: (1) TB-related clinical outcomes among PEH; (2) TB
diagnosis and treatment continuity during the COVID-19 era;
and (3) TB — COVID coinfection. An explicit evidence hierarchy
was applied: PEH-specific quantitative studies (retrospective and
prospective cohorts, case-control studies) anchor the main findings;
descriptive and surveillance analyses provide supporting context;
qualitative evidence illuminates mechanisms, barriers, and service-
delivery dynamics. Findings across domains are reported with
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Figure 1: Flowchart of Article Selection.
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explicit identification of study designs and PEH-specificity of the
data.

2.5. Risk of Bias Assessment

Design-specific appraisal tools were applied as follows: the New-
castle — Ottawa Scale (NOS) was used for observational cohort and
case-control studies (Di Gennaro et al., Gabdullina et al., Campana
et al., Alsaidi et al.)[21-24]; the CASP Qualitative Checklist was
used for the qualitative field study (Vidal et al.)[25]; and the Joanna
Briggs Institute (JBI) Prevalence Checklist was applied to descriptive
and surveillance-based studies (Dias et al., Zuim et al.)[26, 27].
Secondary reviews (Laycock et al., Zhu et al.) were not formally
appraised, as they were excluded from the primary evidence set
[19, 20]. Individual quality ratings are reported in Supplementary
Table S2 and inform interpretation but do not function as formal
inclusion thresholds.

3. Results

The seven included primary studies were conducted across multiple
countries and settings, including Brazil, Italy, France, and Kaza-
khstan. Study designs included retrospective cohorts (Gabdullina et
al., Campana et al., Di Gennaro et al.)[22-24], a case-control study
(Alsaidi et al.)[21], prospective observational analyses (Di Gennaro
et al.)[23], and descriptive surveillance analyses (Dias et al., Zuim et
al., Vidal et al.)[25-27]. Publication years ranged from 2021 to 2025.
(Table 1) summarises key characteristics, including the operational
definition of homelessness used in each study and the degree to
which PEH-specific data are separable from broader populations.

The risk-of-bias assessment revealed substantial variability in
methodological quality. Three studies with robust designs and ap-
propriate adjustment for confounding (Di Gennaro et al., Gabdullina
et al., Campana et al.)[22-24] were classified as low risk, and
the study by Alsaidi et al. was classified as moderate risk due to
limited comparability or partial representativeness of PEH [21]. The
remaining studies were at high risk of bias due to indirect populations,
descriptive designs, or a lack of control for confounding. Full ratings
are provided in Supplementary Table S2.

In interpreting these findings, readers should note that the included
studies employ heterogeneous operational definitions of home-
lessness — ranging from formally street-dwelling adults to shelter
residents, shared dormitory occupants, and administrative or socially
vulnerable classifications. These differences limit direct cross-study
comparability, and findings from studies with indirect or partial PEH
definitions are explicitly labeled as such throughout this section.

Evidence hierarchy note: The following results are presented
according to an explicit evidence hierarchy. PEH-specific quan-
titative studies drive the primary findings (labeled ’Direct PEH evi-
dence’). Descriptive and surveillance analyses provide supporting
context (labeled "Supporting evidence’). Qualitative and contextual
literature are used to explain mechanisms and barriers (labeled
’Contextual/indirect evidence’).

Direct PEH evidence — Campana et al. (2025; Sao Paulo,
Brazil; retrospective cohort; low risk of bias): In Sao Paulo,
between 2017 and 2022, more than 39,000 TB cases were reported.
Among PEH specifically, the proportion of unfavorable outcomes
remained persistently high and statistically stable across the pre-
pandemic and pandemic periods (57.8% pre-pandemic vs. 59.5%
pandemic; no significant period-associated risk). Dropout rates were
approximately 50%, and TB mortality exceeded 8% throughout. In
contrast, unfavorable outcomes in the general population increased
significantly during the pandemic period (from 21.8% pre-pandemic

to 28.9% during the pandemic; HR 1.45; 95% CI: 1.37 — 1.55). These
PEH-specific figures represent the most methodologically robust
estimates of pandemic-era changes in TB outcomes in this population
available in the reviewed literature [22].

Direct PEH evidence — Gabdullina et al. (2023; Almaty, Kaza-
khstan; retrospective cohort; low risk of bias): A retrospective
study of TB treatment outcomes among socially vulnerable popula-
tions from 2018 to 2021 found that unfavorable outcomes increased
markedly during the pandemic period compared with the pre-
pandemic period (20% vs. 11%). Mortality rose (9% vs. 6%). After
adjustment for age, sex, HIV status, and alcohol use, homelessness
was independently associated with unfavorable outcomes (aRR
approximately 2.7 — 2.9). These PEH-specific adjusted estimates are
among the strongest quantitative evidence available for homelessness
as a risk factor for poor TB outcomes [24].

Direct PEH evidence — Zuim, Almeida & Soeiro (2025; Rio de
Janeiro, Brazil; descriptive surveillance; moderate risk of bias):
A descriptive analysis of Rio de Janeiro surveillance data from 2016
to 2021 documented 2,965 TB cases among the homeless population
— 1,708 (57.6%) new cases and 1,257 (42.4%) retreatment cases.
Treatment interruption rates were high: 50.3% in new cases and
61.1% in retreatment cases. Proportions of deaths were 10.1% and
6.5%, respectively. The authors noted that COVID-19 worsened
pre-existing inequalities and TB indicators in this population [27].

Direct PEH evidence — Di Gennaro et al. (2022; Bari, Italy;
prospective cohort; low risk of bias): Among 206 TB-diagnosed
patients admitted from 2013 to 2021, 17 (8.3%) were identified as
experiencing homelessness. Overall treatment success was 57%; TB-
attributable mortality was 1% (n=4). Social vulnerability — including
homelessness and prolonged street residence — was associated with
longer hospitalization duration, particularly among patients under
65 years of age (43 vs. 24 days). This study provides direct PEH-
specific clinical outcome data within a broader cohort, though the
PEH subgroup is small [23].

Supporting evidence — Dias et al. (2023; Brazil; descriptive-
ecological; high risk of bias): A national descriptive analysis of
pulmonary TB in Brazil from 2019 to 2021 estimated that PEH
accounted for 4.2% of all pulmonary TB diagnoses nationally, with
the Southern Region showing the highest proportional representation.
Structural barriers — including underreporting, insufficient primary
care coverage, and limited community health agent outreach — were
identified as persistent drivers of diagnostic delay and treatment
dropout. These findings provide national surveillance context but
do not enable PEH-specific outcome calculations independent of
broader population data [26].

Contextual/indirect evidence — Alsaidi et al. (2021; Marseille,
France; case-control; moderate risk of bias): In a case-control
study of 64 participants from a mixed vulnerable population —
including immigrants and individuals experiencing homelessness,
supported by a social assistance organization — conducted during
March — May 2020, 23.4% were hospitalized. Risk factors for
COVID-19 infection included shared dormitory residence, poor
social distancing adherence, and prior TB history or multiple
comorbidities. This study provides contextual evidence regarding
COVID-19 risk in mixed vulnerable populations that included PEH,
but PEH-specific outcomes are not separable from the broader study
population [21].

Contextual/indirect evidence — Vidal, Coelho & Merhy (2024;
Rio de Janeiro, Brazil; qualitative field study; CASP appraisal):
A qualitative study conducted between May and December 2021,
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Table 1: Literature compilation relating to cases of tuberculosis in people experiencing homelessness (PEH) during the COVID-19 pandemic.

Reference

Laycock et
al.

Alsaidi et al.

Di Gennaro
et al.

Dias et al.

Zuim,
Almeida &
Soeiro

Vidal,
Coelho &
Merhy

Gabdullina
et al.

da Silva
Campana et
al.

Zhu et al.

Country

Not
specified
(multi-
context)

France
(Marseille)

Bari (Italy)

Brazil

Rio de
Janeiro
(Brazil)

Rio de
Janeiro
(Brazil)

Almaty
(Kaza-
khstan)

Sdo Paulo
(Brazil)

Multi-
country

Design

Narrative
review

Observational
study

Prospective
cohort

Observational
analysis

Observational
(surveillance-
based)

Observational
(surveillance-
based)

Retrospective
cohort

Retrospective
cohort

Systematic
review

Study
duration

20162021

March 2020
to May 2020

From
January 13,
2013, to
December
15, 2021

2019-2021

20162021

Between

May and

December
2021

2018-2021

2017-2022

2020-2021

Homelessness
Definition

Vulnerable youth
including those in
homelessness
(implicit, not
formally defined)

Individuals in
vulnerable housing,
including
homelessness and
shared dormitories
(AAJT-supported
population)
Individuals
identified as
homeless within TB
patient cohort (no
formal definition
provided)

People living on the
streets
(structural/social
definition)

Homeless
population
(administrative
classification)

Homeless
population (a
conceptual approach
within the SUS)

Socially vulnerable
populations
including
homelessness (not
formally defined)

Homeless subgroup
within TB registry
(not formally
defined)

Shelter users vs.
non-sheltered
homeless

TB / COVID
Variables

TB progression risk;
age-related
immunological
susceptibility;
vulnerability factors

COVID-19
infection; TB
history;
comorbidities;
living conditions

TB diagnosis delay;
hospitalization;
treatment outcomes

Pulmonary TB
incidence; social
determinants;
healthcare access

TB incidence;
treatment adherence;
COVID-19 context

Social determinants;
access to healthcare
(not necessarily
specific to TB or
COVID)

TB treatment
outcomes;
COVID-19 period
comparison

TB outcomes;
COVID-19 period;
diagnostic use

COVID-19
prevalence; TB
infection risk

Outcomes

TB infection
and
progression
risk

COVID-19
infection;
hospitaliza-
tion

Treatment
success;
mortality;
hospitaliza-
tion
duration
TB
diagnosis,
treatment
adherence,
transmis-
sion
Treatment
interruption;
mortality

Access,
care, vulner-
ability of
profession-
als from the
“street clinic”
linked to a
basic health
unit
Unfavorable
outcomes;
mortality

Unfavorable
outcomes;
dropout;
mortality

Infection
prevalence;
asymp-
tomatic
cases

Main Results

TB progression increases with age
(due to puberty-related
immunological changes).
Homeless and marginalized youth
have higher TB risk due to
healthcare access barriers and
congregate living.

23.4% hospitalized. COVID-19
risk associated with shared
dormitories, poor social
distancing, prior TB, and
comorbidities.

8% homeless. Younger patients
(< 65) had longer diagnostic delay
and hospitalization. Overall
treatment success 57%; mortality
1%. Social vulnerability influenced
longer hospitalization.

Homeless represented 4.2% of TB
cases. Structural barriers
(underreporting, weak primary
care) contribute to delayed
diagnosis, treatment dropout, and
ongoing transmission.

2,965 TB cases among the
homeless. High dropout (50-61%)
and mortality (6.5-10.1%).
COVID-19 worsened inequalities
and TB indicators.

They highlight structural barriers
to care for the homeless
population, including fragmented
care, difficulties in accessing
services, and the need for
strategies such as mobile clinics.

Unfavorable outcomes increased
during COVID-19 (20% vs. 11%);
mortality rose (9% vs. 6%).
Homelessness independently
associated with poor outcomes
(aRR ~2.7-2.9).

Unfavorable outcomes increased
in general population
(21.8%—28.9%). Among
homeless: persistently high
unfavorable outcomes (~58-60%),
dropout ~50%, mortality > 8%.
No significant pandemic effect in
this subgroup.

Up to 86% asymptomatic
COVID-19 in shelters. Higher
SARS-CoV-2 prevalence in
shelters vs. unsheltered. Frequent
shelter use linked to higher TB
infection risk due to prolonged
exposure.

TB, tuberculosis; COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; AAJT, Association d’Aide aux Jeunes Travailleurs; SUS,
Sistema Unico de Satde; aRR, adjusted relative risk.
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from the perspective of healthcare professionals linked to street clin-
ics, documented structural barriers to TB care for PEH: fragmented
service delivery, difficulties in maintaining continuity of care, and
reliance on mobile outreach units as a compensatory strategy. These
findings are used to explain mechanisms and service-delivery context
rather than to quantify outcomes [25].

Supporting evidence — Laycock et al. (2021; narrative review;
repositioned as contextual reference): As a secondary review, this
work is not included in the primary evidence set. It is noted here for
contextual purposes: focusing on TB in adolescents and young adults
aged 10 — 24 years from 2016 to 2021, the review documented that
TB progression risk increases with puberty-related immunological
changes, and that homeless and marginalized youth face elevated
TB risk due to congregate living and healthcare access barriers. This
provides background to understand age-specific TB vulnerability
[19].

Contextual reference — Zhu et al. (2023; systematic review;
repositioned as contextual reference): As a secondary review,
this work is not included in the primary evidence set. For context:
this systematic review of 21 articles documented that mass testing in
shelter settings identified high proportions of asymptomatic COVID-
19 cases (up to 86% in one study) and that shelter users had higher
SARS-CoV-2 prevalence than unsheltered PEH. Prolonged shared
environments were the main transmission factor identified for TB in
this setting [20, 28].

4. Discussion

This narrative review synthesized primary observational evidence
from seven studies to describe TB-related outcomes and care
disruptions among PEH during the COVID-19 era. The evidence
hierarchy applied throughout this synthesis distinguishes between
PEH-specific quantitative studies — which anchor the primary con-
clusions — and descriptive, qualitative, or contextual sources, which
are used to explain mechanisms and service-delivery dynamics.
Collectively, findings indicate a severe and disproportionate TB
burden in this population, characterized by persistently high rates
of treatment interruption, prolonged hospitalizations, and elevated
mortality [29]. These patterns predate the COVID-19 era; available
evidence suggests that the pandemic in PEH did not uniformly
worsen them, though disruptions in the broader population are well
documented.

4.1. Structural Drivers of Poor TB Outcomes in PEH

Across the primary studies reviewed, PEH consistently showed sub-
stantially worse TB outcomes than general-population comparators
when such data were available [29, 30]. The most methodologically
robust evidence — from Campana et al. (2025) and Gabdullina et
al. (2023) — confirms that unfavorable TB outcomes (treatment
discontinuation, mortality, loss to follow-up) are far more prevalent
among PEH than in the general population, and that homelessness is
independently associated with poor outcomes even after adjustment
for major confounders (aRR 2.7 —2.9) [22, 24, 30].

The structural drivers of these outcomes are consistent across
settings, despite differences in healthcare systems and geographic
contexts compound these vulnerabilities [28, 29, 31]: (i) at the indi-
vidual level, impaired self-care capacity, mental health conditions,
and substance use disorders interfere with treatment adherence; (ii)
at the social level, stigma, overcrowding, poor ventilation, and food
insecurity facilitate TB transmission and disease progression; (iii)
and programmatic factors, limited access to primary healthcare,
fragmented service delivery, and treatment interruptions [29]. The

qualitative evidence from Vidal et al. (2024) contextualizes these
mechanisms from the perspective of healthcare providers working
in street outreach settings, illustrating the operational challenges of
maintaining continuity of care for this population [25].

Brazilian national surveillance data consistently document high
dropout rates (50 — 61%) and substantial mortality (6.5 — 10.1%)
among PEH with TB [26, 27]. While these studies have methodolog-
ical limitations, including reliance on administrative definitions of
homelessness and the absence of adjustment for confounding, their
consistency across different Brazilian settings reinforces the pattern
documented in more robust study designs.

4.2. TB Outcomes During the COVID-19 Era Among PEH

The relationship between the COVID-19 era and TB outcomes
among PEH is best characterized as amplifying pre-existing struc-
tural vulnerabilities rather than as a uniformly causal effect of the
pandemic. The available evidence does not consistently demonstrate
a statistically significant pandemic-associated deterioration in PEH-
specific TB outcomes, but it documents persistently severe baseline
conditions.

The Sdo Paulo registry analysis, the most methodologically robust
study available for this question, used time-stratified comparisons
and proportional hazard models to demonstrate a clear pandemic-
associated increase in unfavorable outcomes among the general
population (HR 1.45; 95% CI: 1.37 — 1.55) [22]. Among PEH,
however, unfavorable outcomes remained statistically stable and
persistently high across periods (57.8% pre-pandemic vs. 59.5%
pandemic). This pattern could reflect a ceiling effect — outcomes
were already so severe among PEH that pandemic-related disruptions
produced no measurable marginal increase — or a protective effect of
specialized, PEH-targeted services that maintained some continuity
of care. The Kazakhstan cohort, from a different healthcare system,
documented a different pattern: unfavorable outcomes increased
during the pandemic period (from 11% to 20%), with elevated
mortality, and identified homelessness as an independent predictor
of these outcomes [24].

Declines in TB notification rates and service disruptions during
the pandemic are well documented in broader population analyses
[32]. Still, these estimates are not PEH-specific and are treated as
contextual evidence rather than direct support for PEH-specific
conclusions. Pandemic-related disruptions are biologically and
epidemiologically plausible in PEH, given limited access to hygiene,
healthcare, and stable housing; however, the extent to which these
dynamics specifically affected PEH TB outcomes — beyond the
already severe baseline — remains insufficiently quantified in the
current primary evidence base.

4.3. TB - COVID Coinfection: Evidence and Limitations
Evidence on TB — COVID coinfection specifically within PEH is
scarce. Most available estimates of coinfection outcomes are derived
from broader population meta-analyses, which document higher
fatality rates among coinfected individuals than among COVID-19-
only cases [33-35]. These estimates are biologically plausible in
PEH given the high prevalence of active TB and immunosuppressive
comorbidities in this group. Still, they cannot be attributed to PEH
specifically and are presented as contextual background [36].

The only included primary study addressing TB history and COVID-
19 outcomes in a partially PEH population identified prior TB as a
risk factor for COVID-19 infection in a mixed vulnerable population
[21]. However, PEH-specific outcomes stratified by TB status were
not reported, and this study is characterized as indirect evidence. The
Zhu et al. systematic review (repositioned as a contextual reference)
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documented higher SARS-CoV-2 prevalence among shelter users
and asymptomatic transmission dynamics relevant to understanding
infection risk [20]. Still, it did not specifically address TB — COVID
coinfection outcomes.

Accordingly, any conclusions regarding TB — COVID coinfection in
PEH must be treated as speculative, supported only by biological
plausibility and indirect epidemiological evidence. This represents
a critical gap in the literature requiring prospective, PEH-specific
studies.

4.4. Health System Disruptions and Programmatic Fragility
Programmatic challenges were consistently identified as key contrib-
utors to poor TB outcomes among PEH, particularly in the context
of the COVID-19 era. Primary studies consistently documented
disruptions to TB diagnosis, follow-up, and treatment continuity in
PEH-relevant settings, including reductions in service availability,
reallocation of resources to the COVID-19 response, and decreased
access to primary care [37].

The qualitative evidence from Vidal et al. (2024) contextualizes these
systemic challenges from a street-clinic operational perspective:
fragmented care pathways, professional burnout, and logistical
constraints of mobile outreach highlight the operational fragility
of PEH-targeted services even before and during the pandemic [25].
Surveillance data from Rio de Janeiro and the Sao Paulo cohort
both document diagnostic and follow-up disruptions affecting TB
management in PEH contexts [22, 27].

5. Limitations

Several limitations should be considered when interpreting these
findings. First, the heterogeneity of operational definitions of
homelessness across included studies prevents direct cross-study
comparisons. Studies range from those explicitly focusing on street-
dwelling adults to those using administrative, sheltered, or mixed
vulnerable-population classifications; the latter are clearly character-
ized as indirect evidence throughout this review, but their inclusion
introduces imprecision into the overall synthesis of evidence.

Second, a significant proportion of included studies were at moderate
to high risk of bias, particularly due to the use of administrative pop-
ulation definitions, limited control for confounding, and small PEH
subgroup sizes. Findings from high-risk studies, while consistent
with the overall pattern, should be interpreted with caution.

Third, formal quality appraisal tools were applied only to primary
studies; the two secondary reviews were repositioned as contextual
references and were not formally appraised. This is methodologically
appropriate but limits the ability to assess the quality of the
contextual literature drawn upon in the Discussion.

Fourth, the restriction to six databases and three languages may
have introduced selection bias, potentially missing relevant evidence
published in other languages or in grey literature. No protocol was
pre-registered, which is acknowledged as a methodological limitation
consistent with the narrative design.

Finally, the predominantly descriptive nature of the available primary
evidence precludes rigorous causal inference about the pandemic’s
effects on PEH TB outcomes. What can be concluded is that
unfavorable TB outcomes remain unacceptably high among PEH
across the reviewed period, and that pandemic-era disruptions likely
affected an already critical situation — the magnitude and direction of
any marginal pandemic effect in PEH specifically cannot be robustly
estimated from this evidence base.

6. Conclusion

This narrative review described TB-related outcomes and care
disruptions among PEH during the COVID-19 era (2020 — 2025).
The most methodologically robust evidence confirms that PEH are
disproportionately affected by unfavorable TB outcomes — including
high rates of treatment interruption, prolonged hospitalization, and
elevated mortality — driven by structural vulnerabilities operating
across individual, social, and programmatic dimensions.

Pandemic-era disruptions were associated with increased unfavor-
able TB outcomes in the general population in multiple settings.
Among PEH, outcomes remained persistently high across pre-
pandemic and pandemic periods in the most robust study available,
suggesting a pre-existing ceiling of vulnerability; in another high-
quality study from a different setting, pandemic-era worsening was
documented. This inter-study heterogeneity underscores the impor-
tance of context-specific, PEH-targeted surveillance and service
delivery.

Evidence on TB — COVID coinfection in PEH specifically remains
sparse, heterogeneous, and indirect. Future research should prioritize
well-designed prospective studies with explicit PEH definitions,
separable PEH-specific outcome denominators, and appropriate
comparator designs to better characterize the epidemiological
dynamics of TB and TB — COVID coinfection in this population.
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