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ABSTRACT:
Introduction

Effective strategies are needed to facilitate early detection and diagnosis of tuberculosis (TB). The over-
reliance on passive case detection, symptom screening, and collection of sputum, results in delayed or
undiagnosed TB, which directly contributes to on-going TB transmission. We assessed the acceptability
and feasibility of in-home, Targeted Universal TB Testing (TUTT) of household contacts using GeneXpert
MTB/RIF Ultra at point-of-care (POC) during household contact investigations (HCIs) and compared the
feasibility of using sputum vs. tongue swab specimens.

Methods

Household contacts (HHCs) receiving in-home POC TUTT as part of the TB Home Study were asked to
complete a post-test acceptability survey. The survey explored HHC's level of comfort, confidence in the
test results, and the perceived appropriateness of in-home POC TUTT. We used the Metrics to Assess
the Feasibility of Rapid Point-of-Care Technologies framework to assess the feasibility of using sputum
and tongue swab specimens for in-home POC TUTT. Descriptive statistics were used to report
participant responses and feasibility metrics.

Results

Of 313 eligible HHCs, 267/313 (85.3%) consented to in-home POC TUTT. Of those, 267/267 (100%)
provided a tongue swab and 46/267 (17.2%) could expectorate sputum. All specimens were successfully
prepared for immediate, in-home testing with Xpert Ultra on GeneXpert Edge. Of 164 tongue swab tests
conducted, 160/164 (97.6%) generated a valid test result compared to 44/46 (95.7%) sputum-based
tests. An immediate test result was available for 262/267 (98.1%) individuals based on in-home swab
testing, and 44/46 (95.7%) based on in-home sputum testing. The mean in-home POC TUTT
acceptability score (5=highly acceptable) was 4.5/5 (SD= 0.2).

Conclusion

In-home, POC TUTT using either sputum or tongue swab specimens was highly acceptable and feasible.
Tongue swab specimens greatly increase the proportion of HHCs tested compared to sputum. In-home
POC TUTT using a combination of sputum and tongue swabs can mitigate shortcomings to case
detection.
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KEY MESSAGE:
What is already known on this topic:

e TB transmission among household contacts of people with TB is a public health concern.
e The delivery of community-based diagnostic testing for TB is challenging and the reliance on
sputum continue to hamper universal testing and result in diagnostic delay.

What this study adds:

e This is the first study to assess the acceptability of universal in-home point-of-care TB testing of
household contacts during household contact investigations.

e This study assesses the feasibility of different specimen types for immediate in-home point-of-
care TB testing including tongue swabs and sputum.

How this study might affect research, practice or policy:

e Household contacts perceived in-home targeted universal TB testing to be highly acceptable,
prompting the need for further investigation into the cost-effectiveness of such strategies to

improve early case detection.
e The use of tongue swabs as an additional or alternative sample type to sputum could increase
testing and improve early case detection.
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INTRODUCTION

Tuberculosis (TB) remains one of the world's leading infectious disease killers. Despite being
preventable, treatable, and curable it caused an estimated 1.3 million deaths in 2022.* Persistent gaps in
the cascade of care include TB diagnosis, notification, and linkage to treatment, all of which remain major
contributors to TB burden, transmission, and mortality.? Early screening and diagnosis with World Health
Organization (WHO)-recommended rapid molecular diagnostic tests like GeneXpert MTB/RIF Ultra
(Cepheid, Sunnyvale, CA, USA) (Xpert Ultra) remains a key priority to meet the WHO End TB goal to
achieve an 80% reduction in the annual TB deaths by 2030." Rapid diagnosis followed by immediate
treatment initiation is crucial to eradicating TB.> However, despite the introduction of rapid molecular
diagnostic tests like Xpert Ultra, diagnosis remains the weakest link in the cascade of care.’

In 2021, South Africa’s TB incidence was estimated to be 513 per 100,000 population, equating to
~304,000 people living with TB, of which ~120,000 were not tested, diagnosed, or initiated on
treatment.>® Persistent gaps in testing are attributable to a variety of factors including reliance on
symptoms, symptom screening, passive case detection, limited access to testing, and fragmented
delivery of testing services that requires clients to return for multiple clinic visits.”™® Closing these gaps
necessitates strategies that are patient-centered, deliver testing at or near the point-of-care (POC), are
conducted in a single patient consultation, and are consistently provided to high risk groups.***

Active case finding strategies, including household contact investigation (HCI) of people diagnosed with
TB, have shown to be cost-effective compared to passive case detection and are increasingly recognized
as a cornerstone of TB programs aimed at improving early case detection.*>** However, low uptake of
clinic referrals, long clinic waiting times, and continued reliance on a hub-and-spoke model of sputum
transportation and centralized testing (resulting in long test result turnaround) have all been cited as
challenges hampering effective implementation of such strategies.”® To address some of these
limitations, we previously explored the acceptability and feasibility of using the GeneXpert Edge (GX-
Edge) for in-home, Xpert Ultra POC testing of symptomatic household contacts (HHCs) as part of HCI.
This adapted HCI strategy was acceptable and feasible, improved the proportion of symptomatic HHCs
tested, and reduced test notification turnaround time, compared to those referred for clinic-based
testing.®'® Despite the relative success, reliance on symptom-based screening and sputum production
limited case detection.’

Non-specific clinical symptoms, the paucibacillary nature of sputum, and the challenge of collecting
induced or expectorated sputum have all been reported as barriers to effective diagnostic testing.'®*
Furthermore, the high cost of Xpert testing as part of community-based active case finding strategies
severely limits its scalability in resource constrained settings with a high TB burden.?® However,
significant strides have been made to overcome both these barriers. Specifically, using tongue swab
specimens as an alternative, less invasive sample, when sputum is not available has received increased
attention, especially as sensitivity approaches that of sputum-based molecular tests.?* Moreover, pooled
testing of multiple samples in a single cartridge on Xpert Ultra has shown to save up to 48% of assay
cost.?> Combined, the collection of tongue swabs to increase sample yield and the pooling of samples to
decrease cost may increase the likelihood of scalability of in-home POC testing during HCL.** Given the
introduction of targeted universal testing for TB (TUTT) of all HHCs, irrespective of symptoms, there is
urgent need for rapid, affordable, and accurate TB screening (and testing) strategies that could be
applied universally.™*

Exploration of the acceptability and feasibility of in-home, POC TUTT using tongue swab specimens is
warranted. In order to make prudent decisions about adopting new technologies, decision-makers need
well-executed studies assessing their acceptability and feasibility.?® Just because a rapid test is easy to
perform does not mean it's easy to implement, especially at POC.** A variety of contextual factors and
patient preferences could ultimately determine the success of new healthcare interventions. It's
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imperative to explore and understand dynamics at the level of intended use.”® To this end, we sought to:
1) assess the acceptability of in-home, POC TUTT of HHCs using the GX-Edge; and 2) to compare the
test feasibility of using sputum vs. tongue swab specimens.

METHODS
Study Design

This acceptability and feasibility assessment was nested within the larger TB Home Study. Data for this
assessment were collected between March and September 2024. The TB Home Study sought to
evaluate the predictive value of individual and pooled tongue swab specimens vs. sputum as a
household-level triage test for TB during HCIs.*® In brief, individuals with microbiologically confirmed TB
were asked for permission to visit their homes and conduct a HCI. All consenting HHCs were asked to
provide both a sputum and tongue swab for immediate, in-home TB testing using the GX-Edge platform
with Xpert Ultra. All HHCs were asked to complete an acceptability survey following the completion of in-
home testing. The Theoretical Framework of Acceptability (TFA) guided the development of survey items
designed to assess HHCs' experiences with in-home POC TB testing.?” The Metrics to Assess the
Feasibility of Rapid Point-of-Care Technologies framework was used to assess implementation
outcorr218es associated with the feasibility of using sputum vs. tongue swab samples during in-home POC
TUTT.

Study setting

The TB Home Study was conducted in the Buffalo City Metro (BCM) Health District, Eastern Cape
Province, South Africa. BCM has a population size of approximately 893,000 of which 86.7% are Black.
An estimated 45.3% of households are headed by women, and 24.9% of households reside in informal
dwellings. An estimated 58.2% of people live in poverty and 31.1% remain unemployed.?® In 2019, BCM
had an estimated TB incidence of 876 per 100,000 population.®’ In 2018, the last year in which data are
available, BCM had a drug-susceptible TB (DS-TB) treatment success rate of 71.2% (the lowest in South
Africa), a loss-to-care rate of 17.6% (second highest in South Africa), and an estimated 40% of TB cases
missed 93’ the health system.?*? TB is the leading cause of death (18.4%) amongst the 25-64 age group
in BCM.

Household Contact Recruitment

Details regarding the HCI methods have been previously described.*®** Briefly, household and HHC
information was obtained from people with microbiologically confirmed TB accessing services at
collaborating public healthcare clinics. Contact investigation teams consisting of 2-3 trained lay
community healthcare workers made up to three household visits to reach all HHCs listed. During each
household visit, the contact investigation team would conduct a HHC verification check, screen for study
eligibility, and introduce the study to all those present. HHCs were deemed eligible if they were: 1) age
218 years; 2) not currently on TB treatment; and 3) willing to provide informed consent. Once recruited
into the study, participating HHCs were asked to respond to a series of survey questions as well as
provide specimens for immediate in-home testing.

Specimen Collection and Testing

Details regarding the sample collection and testing have been previously reported.'®?*3*%¢ Briefly, prior
to sputum collection, Copan FLOQSwabs were used to collect tongue swab specimens from all study
participants present at the time of the HCI. Tongue swabs were pooled from up to three individuals for
immediate in-home testing using a single Xpert Ultra cartridge. If a household had more than three
HHCs, the additional swabs were pooled and tested in a separate reaction. Pool sizes could be three,
two, or in some cases a single swab. Sputum samples were collected from all study participants while
the tongue swab test was being conducted. Participants unable to expectorate sputum were offered
sputum induction using a nebulizer. Those still unable to expectorate sputum were referred to a clinic for
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further clinical evaluation. Sputum samples were individually prepared and tested immediately in the
house using Xpert Ultra with the GX-Edge platform. Testing took ~90 minutes. Participants were referred
for TB treatment based on positive sputum results.

Data Collection and Analysis

While Xpert testing was being conducted, a contact investigation team member collected basic socio-
demographic and clinical history data from each participant. Descriptive statistics (median [IQR] for
continuous variables and n [%)] for categorical variables) were used to characterize distributions of study
variables in the sociodemographic questionnaire. Data collected pre- and post-testing were analyzed to
assess the acceptability of in-home, POC TUTT. Pre-test acceptability was assessed as the proportion of
HHCs consenting to participate out of the eligible population to whom study participation was offered.
Post-test acceptability was assessed using survey data collected following the conclusion of a household
investigation. The development of the post-test acceptability survey was informed by the TFA framework,
and adapted specifically for this study.?”*” This survey evaluated a respondent’s level of acceptability of
a healthcare intervention across eight different constructs using a 5-point Likert scale (detailed in Table
2).

Implementation outcomes associated with sample collection and testing of sputum and tongue swab
samples were captured and used to assess the feasibility of different testing methods and included: 1)
type of sample collected; 2) success of sample collection; 3) processing and preparation of sample for
testing; 4) outcome of test; and 5) referral outcome. The final feasibility assessment was guided by
elements of the Metrics to Assess the Feasibility of Rapid Point-of-Care Technologies framework, which
was designed to assess the feasibility of rapid POC technologies during proof of concept studies.® This
framework was used to select and define four metrics (Table 3) to be included in the current assessment,
including: 1) Sample Collection Rate; 2) Test Processing Rate; 3) Test Success Rate; and 4) Patient
Notification Rate. The performance of both sputum and tongue swab testing methods against each
metric was calculated and reported.

Ethical considerations

This study was conducted according to the ethical principles set forth in the Declaration of Helsinki, ICH-
GCP, European Directive 2001/20/EC, US Code of Federal Regulations Title 21, South African Good
Clinical Practice Guidelines, and other local regulatory requirements. The study protocol was approved
by the University of Pretoria Human Research Ethics Committee (HREC 391/2021) and by Boston
University Institutional Review Board (H-44118).
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RESULTS:

A total of 313 eligible HHCs where identified, of which 267/313 (85.3%) provided informed consent. All
267 participants completed the socio-demographics, clinical history and post-test acceptability survey.
The median age of participants was 41 years (IQR 28-55). The majority were Black (87.6%, 234/267),
76.4% (204/267) were unemployed and 89.1% (238/267) had a monthly income of less than R5,000
($268). A quarter (22.1%, 59/267) had a prior TB infection and just less than one fifth (16.9%, 45/267)
were living with HIV. Almost a third of participants (30.3%, 81/267) screened positive for TB using the
WHO-recommended four-symptom screener (W4SS).*

Table 1: Characteristics of Household Contacts who Received In-Home, POC TUTT and
Completed the Post-Test Acceptability Survey

TB symptomatic Non-symptomatic Overall
n = 81 (%) n = 186 (%) N = 267 (%)
Age (years) (median (IQR)) 43 (28-56) 42 (28-56) 41 (28-55)

Race
Black
Colored (mixed race)
Indian
Missing

Employment status
Unemployed
Employed
Missing

Education
None
Less than grade 12
Grade 12
Tertiary
Missing

Income per month
None
Under R2000 ($114)
R2000 - R5000 ($114 - $284)
R5 000 — R10 000 ($284 - $569)
More than R10 000 ($569)
Missing

HIV status
Negative
Positive
Did not want to disclose
Missing

TB history
Never
Yes, in the last two years
Yes, more than two years ago
Missing

68 (84.0%)
12 (14.8%)
0 (0%)

1 (1.2%)

63 (77.8%)
17 (21.0%)
1 (1.2%)

5 (6.2%)
53 (65.5%)
21 (25.9%)

1 (1.2%)

1 (1.2%)

20 (24.7%)

23 (28.4%)

33 (40.8%)
3 (3.7%)
1 (1.2%)
1 (1.2%)

60 (74.1%)
16 (19.8%)
4 (4.9%)
1 (1.2%)

61 (75.3%)
3 (3.7%)
16 (19.8%)
1 (1.2%)

166 (89.3%)
18 (9.7%)
1 (0.5%)
1 (0.5%)

141 (75.8%)
44 (23.7%)
1 (0.5%)

5 (2.7%)
117 (62.9%)
41 (22.0%)
20 (10.8%)

3 (1.6%)

42 (22.6%)
37 (19.9%)
83 (44.6%)
12 (6.5%)
11 (5.9%)
1 (0.5%)

146 (78.5%)

29 (15.6%)
10 (5.4%)
1 (0.5%)

145 (78.0%)
5 (2.7%)
35 (18.8%)
1 (0.5%)

234 (87.6%)
30 (11.2%)
1 (0.4%)
2 (0.8%)

204 (76.4%)
61 (22.8%)
2 (0.8%)

10 (3.7%)
170 (63.7%)
63 (23.6%)

21 (7.9%)

3 (1.1%)

62 (23.2%)

60 (22.5%)

116 (43.4%)
15 (5.6%)
12 (4.5%)
2 (0.8%)

206 (77.1%)

45 (16.9%)
14 (5.2%)
2 (0.8%)

206 (77.1%)
8 (3.0%)
51 (19.1%)
2 (0.8%)
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Acceptability of In-Home, POC TUTT

Table 2 lists each of the eight acceptability constructs measured, the associated survey question, and its
mean score. Of the 313 HHCs that met the study eligibility criteria, 267 (85.3%) provided informed
consent, suggesting a high level of acceptability for in-home, POC TUTT, prior to being tested. The mean
score for overall acceptability of in-home, POC TUTT across all eight acceptability constructs was 4.5
(SD=0.2), with 5 representing the highest level of acceptability. All constructs measuring a positive
attitude towards in-home TB testing had mean scores above 4. The two constructs measuring negative
attitudes toward in-home TB testing (ie., burden and opportunity cost), had mean scores of 1.4 and 1.3,
respectively, with 1 representing the least negative response. When given the option to choose between
sputum or tongue swabs for future in-home TB testing, 226/267 (84.6%) chose tongue swabs.

Table 2: Acceptability of In-home, POC TUTT Among Household Contacts during Household
Contact Investigation

Acceptability Construct  Survey Question Mea(nsg;:ore

Affective attitude :)(zjv;/yc’:)omfortable did you feel with the home-based TB testing 4.4(0.88)

Burden How much effort did it take in order for you to be tested 1.4 (0.76)
today?

- How appropriate is it for healthcare workers to go to

Ethicality someone's household to provide TB testing services? 4.4(0.75)

Perceived effectiveness The_ delivery _o_f home—baseq testing motivates me to goto a 4.2 (0.69)
clinic for additional TB services when | need it

Intervention coherence It is clear to me how a positive test result would motivate 4.3 (0.51)
someone to go to the clinic for TB treatment

Self-efficacy How confident are you in the test result you received today? 4.4 (0.60)

Opportunity costs Hoyv_o_lld the home-based testing impact your other daily 1.3 (0.68)
activities?

. How acceptable was it to you for a healthcare worker to
General acceptability come to your house to offer TB testing? 4.5(0.50)
General acceptability How likely are you to recommend home-based TB testing to 45(0.57)

someone else?

Feasibility of Different Sputum and Tongue Swab-based In-home, POC Testing Methods

Table 3 lists and defines the four metrics used to assess feasibility and the associated performance of
different testing methods against each. Tongue swab-based testing outperformed sputum testing on
Sample Collection Rate. All 267 (100%) study participants were able to provide a tongue swab while only
17.2% (46/267) were able to successfully expectorate sputum for testing. Contact investigation teams
successfully prepared all samples for immediate POC testing during a HCI, irrespective of the sample
type or number of samples pooled. The Test Processing Rate was consequently 100% for both
specimen types. The Test Success Rate for tongue swab-based tests (97.6%, 160/164) was comparable
to sputum (95.7%, 44/46). Two sputum tests failed to provide a test result due to a testing-error (44/46)
resulting in a Test Success Rate of 95.7%. Tongue swab-based tests had a 97.6% (160/164) Test
Success Rate due to 3 tests returning an error result. All participants with actionable test results were
immediately notified at the time of the household investigation. Due to a higher Test Success Rate,
tongue swab-based tests had a higher Patient Notification Rate (98.1%) as 262 of the 267 participants
received a valid in-home test result. Of the 46 participants able to provide a sputum, 44 (95.7%) received
a valid, in-home test result. Among the various tongue swab-based testing methods, the pooling of three
samples had a better outcome compared to both two-sample pooling and individual testing across all
feasibility metrics.


https://doi.org/10.1101/2024.11.01.24316570
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2024.11.01.24316570; this version posted November 2, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

Table 3: Performance of sputum and tongue swab s

ecimens during in-home, POC TUTT.

Sputum Tongue Swab
Metric Definition Total Total Single Two Pooled Three Pooled
Swab Swabs Swabs
The proportion of
Sample participants able to 46/267 267/267 82/82 122/122 63/63
Collection Rate  provide a sample for (17.2%) (100%) (100%) (100%) (100%)
testing
The proportion of
tests for which all
Prozsimg ;"’r‘g“pﬂfes d"‘;er{g 46/46 267/267 82/82 122/122 63/63
(100%) (100%) (100%) (100%) (100%)
Rate processed
successfully to
conduct testing
The proportion of
Test Success tests that produced 44/46 160/164 79/82 60/61° 21/21
Rate an actionable test (95.7%) (97.6%) (96.3%) (98.4%) (100%)
result
The proportion of
participants
Nopment Cogr‘&':eet('jﬁéhﬁh?'t 44/46 262/267 79/82 120/122 63/63
; (95.7%) (98.1%) (96.3%) (98.4%) (100%)
Rate received an
immediate result
notification

"The number of tests conducted is less than the number of samples collected, because samples were pooled into a single Xpert

Ultra cartridge.


https://doi.org/10.1101/2024.11.01.24316570
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2024.11.01.24316570; this version posted November 2, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

DISCUSSION

To our knowledge, The TB Home Study is the first to examine in-home collection and testing of sputum
and tongue swabs for universal, POC TB testing during HCIs. Our initial proof-of-concept study reported
that among HHCs with TB-related symptoms, in-home testing using sputum was both acceptable and
feasible.’®* The current findings demonstrate high acceptability for in-home POC TB testing among
HHCs, irrespective of symptom presentation. In addition to sputum, the collection, pooling, and testing of
tongue swab samples was highly feasible. Furthermore, the high collection yield of tongue swab
specimens (100%) compared to sputum (17.2%) is a testament to the potential benefit of using less
invasive sample types for TB testing if paired with highly sensitive backend molecular platforms. These
results align with findings from previous research.**™*

The low yield of sputum specimens is consistent with previous studies highlighting a major shortcoming
of sputum-based TB testing.*® Similar to concerns related to asymptomatic or pre-symptomatic cases
being missed with symptom screening is the concern of patients who are missed who are symptomatic
but unable to expectorate sputum, resulting in missed cases.*’ There is growing evidence highlighting
the potential of tongue swabs as a viable additional or alternative specimen for TB testing due to the
increased sample yield and potentially higher probability of case detection.*®**° The acceptability of swab
collection, highlighted during the COVID-19 pandemic, aligns with our findings, which showed high
participant comfort and trust in the tongue swab-based testing process.>® A relatively low (30.3%, 81/267)
proportion of HHCs presented with symptoms, highlighting the large proportion that would not have
received further clinical evaluation under routine conditions. TUTT of high risk groups like HHCs could
increase case detection by as much has 17%."’

While our findings support the acceptability and feasibility of in-home POC TUTT, other published work
suggest that implementing rapid POC testing at scale could be challenging due to a myriad of logistical,
operational, and resource constraints.’**? Earlier research on rapid diagnostic tests for malaria has
shown that contextual factors such as community trust, healthcare worker training, and resource
availability can influence the successful implementation of POC testing.?* The accuracy of tongue swab
testing for TB remains a concern.>® The optimal number of swabs and approach necessary to optimize
DNA recovery during processing remains an active area of research.> Similarly, although the pooling of
sputum samples has been shown to be efficient at reducing costs and producing highly accurate results,
uncertainty remains whether the same would hold true when pooling tongue swabs.>® While the
sensitivity of tongue swabs for TB diagnosis remains variable, the specificity seems notably high, yielding
and overall favorable diagnostic effect.** These findings suggest that tongue swabs, in the absence of
sputum, may serve as a suitable screening test for active TB disease, with a negative test result
informing subsequent clinical decision making regarding eligibility for TB preventive treatment.

The importance of our findings is supported by a growing recognition for the need for accurate tests that
enable prompt linkage to care, are implementable at POC, by healthcare workers with minimal training,
and with results that are available in a single patient encounter.®® Consideration of the feasibility of
collecting, processing, and testing specimens outside of a traditional clinical setting is essential to
estimating the true potential of using alternative sample types for TB testing during community-based
active case finding. Despite the introduction of several new platforms, gaps in the current TB diagnostic
pipeline still remain.>” Exploring the potential of new platforms, assays, and testing methods that show
promise for POC deployment across different use case scenarios plays an essential role in refining target
product profiles.>® Findings from this research can be used to inform new use case development as well
as to refine target product profiles aimed at delivering near-POC and POC TB testing.

A key strength of this study was the ability to use lay community healthcare workers to conduct HCls and
deliver in-home POC TUTT. South Africa continues to face a severe shortage of qualified health care
workers, which has resulted in task shifting to a range of lay healthcare workers.”® The delivery of TB
services by community healthcare workers has been shown to enhance population coverage, increase
testing, improve early diagnosis and linkage to care.>® Another strength of the current analysis is the use
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of a theory-informed instrument to measure acceptability. No standardized or validated healthcare
intervention acceptability instrument currently exists.?” Similar to most other evaluations, our previous
work assessing the acceptability of in-home, POC TB testing relied on behavioral measures of
acceptability such as study enrollment and/or dropout rate. However, several reasons other than low
acceptability could explain why people decline or withdraw from a healthcare intervention, including lack
of motivation, distrust, or privacy concerns. The TFA framework is innovative in that it provides
conceptually distinct constructs that capture key dimensions of acceptability allowing the assessment of
complex healthcare interventions.*’

Our study had several limitations. First, the high level of acceptability of POC TB testing among HHCs
might be an overestimation. The acceptability of TB testing might be higher among contacts of TB
patients compared to the general population due to increased perceived risk and awareness of the
disease. HHCs directly exposed to TB have a heightened understanding of the importance of early
detection and treatment.'® Secondly, this analysis did not include a cost- or cost-effectiveness analysis to
estimate and compare the difference in cost and outcomes of each testing method. Pooling tongue
swabs into a single Xpert Ultra cartridge aims to reduce the total number of cartridges required, often
cited as a significant factor driving testing costs.® However, sputum remains the gold standard for TB
testing due to its superior sensitivity over tongue swabs.®® Future studies should explore the cost-
effectiveness of these different testing methods to weigh potential cost savings with decreasing test
accuracy, assessing the “financial feasibility” and scalability of the proposed testing methods.'! Lastly,
we only offered testing to HHCs older than 18 years of age. In 2022, over 1 million children under the
age of 16 developed TB globally, with an estimated 225,000 children dying from TB and associated
complications.®? In the same year, 7% of South Africa’s notified TB cases occurred in children age 14
years and younger.®® The majority of TB deaths in children occur from lack of diagnosis and treatment.®*
Effective TB diagnosis in children is hampered by several factors, including the paucibacillary nature of
TB, its shared symptoms with other common childhood diseases, and most significantly, difficulties
collecting samples for testing.®® The collection of non-invasive samples like tongue swabs for TB
screening among children during HCI combined with the delivery of TB preventative treatment could
have a significant public health impact and be cost-effective in preventing TB deaths in South Africa.®®
Failing to prioritize children and adolescents in future studies will continue to stifle progress towards TB
targets.

CONCLUSION

As novel platforms and diagnostics for decentralized molecular testing become more readily available,
this study provides evidence to support their integration into existing strategies, including HCI.
Furthermore, these findings provide support for the expansion of in-home TB testing by minimally trained
lay healthcare workers. The ability to integrate molecular POC testing into community-based strategies
can reduce the workload of already overburdened laboratory and clinical facilities, improve client
satisfaction, and remove persistent barriers preventing equal access to services.®’ In-home POC TUTT
using either sputum or tongue swabs is highly acceptable and feasible. Rapid molecular TB testing with
immediate result notification at POC reduces the burden placed on those at highest risk by offering
testing services in a single consultation, improves access to testing, and shows great potential for early
case detection and result notification.
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