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Feasibility, accuracy, and effect of a rapid point-of-care
serological test (SeroSelectTB) to identify presumptive
pulmonary TB patients for confirmatory testing in Ethiopia,
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Summary

Background The feasibility, accuracy and effect of a rapid point-of-care serological test, SeroSelectTB, was assessed to
identify presumptive pulmonary tuberculosis (TB) patients at primary healthcare facilities in Ethiopia, South Africa,
and Tanzania.

Methods We conducted a multicenter, open-label, parallel-group, randomized controlled trial from 2020 through
2025. Adults were recruited at selected healthcare facilities with symptoms suggestive of active pulmonary TB.
Eligible participants were randomized to standard-of-care (SOC, routine clinical investigation) or intervention
(screening with SeroSelectTB) study arms. Our primary outcome was time-to-treatment initiation, calculated as
the time from enrollment to treatment initiation. Data were analyzed using intention-to-treat. This trial was
registered with Clinicaltrials.gov (NCT04752592) on 2 April 2021.

Findings Between September 21, 2021, and June 19, 2025, 9097 presumptive pulmonary TB patients were randomly
assigned to the SOC (n = 4545) and intervention (n = 4552) study arms. Pulmonary TB was confirmed in 1087
(11.5%) participants (SOC = 527; Intervention = 560). SeroSelectIB was associated with a shorter time-to-treatment
initiation compared to SOC (crude hazard ratio (HR): 1.20; 95% CI: 1.06-1.35). The median time-to-treatment
initiation among patients with confirmed TB in South Africa, Ethiopia, and Tanzania was 1, 3 and 3 days in the
intervention arm compared to 2, 5, and 6 days in SOC arm, respectively. The SeroSelectTB sensitivity was 75.9%
and specificity 49.5% in a high HIV setting, whereas sensitivity and specificity were 68.8% and 76.0% among
HIV negative participants, respectively.

Interpretation SeroSelectTB reduces the time-to-treatment initiation for pulmonary TB patients and could be
considered for integration into TB testing algorithms at primary healthcare facilities. Rapid tests with a lower
than optimal specificity can serve an important role as triage tools when adequate sensitivity is demonstrated.
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Research in context

Evidence before this study

We searched PubMed for English-language publications from
January 2000 to August 2025 using the terms “tuberculosis”,
“triage test”, "point-of-care”, “serological test”, “lateral flow”,
“non-sputum”, and “diagnostic delay”. We found no
randomized controlled trials evaluating a point-of-care
serological triage test for tuberculosis (TB). Existing triage
practices rely on symptoms, imaging, and blood C-reactive
protein testing, most of which have suboptimal sensitivity
and specificity or are poorly suited to primary healthcare
facilities where most patients with TB first seek care. WHO
defined the target product profile (TPP) for non-sputum-
based TB point-of-care tests to have a minimum sensitivity
of 65% and specificity of 98%, rapid turnaround time, and
usability in facilities without electricity or laboratory capacity.
Our search did not identify any publication with a product
that fulfills the WHO TPP. No prior studies have used
SeroSelectTB, a test that identifies people at risk of TB and is
suitable for use at the primary healthcare level. SeroSelectTB
identifies presumptive TB patients who need crucial yet
expensive and limited confirmatory molecular tests.

Added value of this study

This multicenter, open-label, parallel-group, randomized
controlled trial is, to our knowledge, the first to evaluate the
feasibility, diagnostic performance, and clinical impact of a
non-sputum-based, point-of-care serological triage test for
TB. Conducted in Ethiopia, South Africa, and Tanzania, this

Introduction
Tuberculosis (TB) remains a leading public health
burden. Globally, an estimated 10.7 million people fell
ill with TB (incident cases) and 1.23 million died of TB
in 2024." Achieving the WHO End-TB Strategy targets
of 80% reduction in incidence and 90% reduction in
mortality by 2030 requires closing key diagnostic gaps.?
Many presumptive TB patients who self-present to
healthcare facilities do not receive a rapid molecular
diagnostic test. Conversely, many symptomatic people,
constituting the majority of those with presumptive TB,
do not have TB, and are often tested at considerable
expense using limited national health budgets.

large study found integration of the SeroSelectTB test at the
primary healthcare level reduced time from first presentation
to TB treatment initiation by approximately 20% overall
(hazard ratio 1-20, 95% Cl 1-06-1-35) compared with
standard-of-care, though country-specific differences were
observed. Median time-to-treatment among confirmed TB
cases was shortened by 1-3 days in the intervention arm
across all countries. The test required only finger-prick blood,
produced results within 15 min, and was implemented by
primary healthcare staff with minimal training and in
facilities without cold-chain or laboratory equipment. These
findings demonstrate that SeroSelectTB meets WHO criteria
for a triage test deployable in resource-limited settings, and
that it can be operationally integrated into existing TB
diagnostic workflows to accelerate treatment initiation.

Implications of all the available evidence

Our findings indicate that the addition of SeroSelectTB to
diagnostic algorithms can reduce diagnostic and treatment
delays among symptomatic individuals presenting to primary
healthcare facilities. By identifying those most likely to have
TB and prioritizing them for confirmatory testing, such an
approach could reduce pre-treatment loss to follow-up,
improve linkage to care, and optimize use of molecular
diagnostics. When combined with same-day confirmatory
testing, widespread adoption of a test like SeroSelectTB
could reduce health systems’ delays and contribute
meaningfully to the fight against TB.

Consequently, it is imperative to implement screening
tests that can identify those who stand to benefit the
most from expensive confirmatory testing.

WHO has encouraged the development of non-
sputum-based TB screening tests to triage symptom-
atic patients for confirmatory testing, and rule-out TB in
people unlikely to benefit from further investigation’
According to WHO’s Target Product Profile (TPP),
such a test should be affordable to low-resources health
budgets, have at least a 65% sensitivity, require little
technical expertise, be rapid, minimally invasive, and
available to people at the point-of-care (POC)—ulti-
mately satisfying the ASSURED criteria (ie,
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Affordable, Sensitive, Specific, User-friendly, Rapid/
robust, Equipment-free, and Delivered to those who
need it).”” However, no such POC TB test to triage
symptomatic patients for confirmatory testing currently
exists.

In response to these needs, SeroSelectTB, a novel
rapid lateral-flow serological triage test for active TB,
was developed. SeroSelectTB detects antibodies to a
selected combination of Mycobacterium tuberculosis
(Mtb) antigens that are specific for active TB disease
whereas previous antibody-detection TB tests have been
based on a single Mtb antigen. The test requires finger-
prick blood, is rapid, equipment-free, and suitable for
use in low-resource clinics.® In laboratory-based studies
that screened more than 300 well-characterized serum
samples, SeroSelectTB achieved sensitivities of 84-94%
among those living with TB and specificities of
97-100% among healthy endemic controls.” However,
while these data suggest that SeroSelectTB perfor-
mance satisfies the WHO target product profile (TPP)
benchmarks for a screening POC test, there are no data
on patient outcomes and performance in real-world
settings, which are required for potential adoption
and scale-up of SeroSelectTB.

To address this data and knowledge gap, we con-
ducted a study to assess the implementation and the
diagnostic accuracy of SeroSelectTB, as well as the
impact of SeroSelectTB on healthcare system delay. By
comparing SeroSelectTB to standard diagnostic path-
ways across diverse settings and multiple countries, we
aimed to determine whether SeroSelectTB can reduce
diagnostic delay and pre-treatment loss-to-follow-up by
expediting referral, confirmatory testing, and timely
initiation of treatment.

Methods

Study design and participants

The SeroSelectTB trial was an investigator-initiated,
multicenter, open-label, parallel-group, randomized
controlled trial conducted in Ethiopia, South Africa, and
Tanzania. The trial was implemented at government
healthcare facilities in the Northern Health Sub-district
of Cape Town, Western Cape Province and Buffalo City
Metro (BCM) Health District, Eastern Cape Province in
South Africa, Moshi Municipal, Moshi and Hai Dis-
tricts in Tanzania, and Dale and Aleta Chuko Districts,
Sidama Region in Ethiopia (for details see
Supplements). Eligibility criteria included 1) aged 18
years and older, 2) clinical symptoms suggestive of TB,
and 3) written informed consent. Individuals who had
received TB treatment within the previous 60 days were
excluded.

All participants with confirmed TB by Xpert MTB/
RIF Ultra or Xpert MTB/RIF (Cepheid, Sunnyvale CA,
USA), referred to as Xpert unless specified,® and/or
acid-fast bacilli (AFB microscopy) received country-
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specific programmatic treatment.”'> Study staff had
no role in patient management.

Ethics

Ethical approvals were obtained from the Regional
Committee for Medical Research Ethics South East
Norway (REK South East, ref # 60638), and national and
institutional ethics committees in each participating
country (see Supplements for ethical approval docu-
mentation). All participants provided signed informed
consent prior to enrollment. The SeroSelectTB trial is
registered with ClinicalTrials.gov  (NCT04752592).
Community engagement materials were designed and
made available at all study sites and to community
healthcare workers in the catchment areas.

Randomization

Consenting participants were randomized 1:1 to receive
routine clinical investigation (standard-of-care; SOC) or
screening with SeroSelectTB (intervention). Randomi-
zation occurred in block sizes of 4 using a secure,
centralized web-based mobile application that ensured
allocation concealment. Each study site was assigned a
separate account within the mobile app to ensure data
security and integrity (details in the Supplements).
Participants were blinded but healthcare workers were
not, hence the term “open-label”. Subsequent clinical
pathways (i.e., confirmatory diagnostics and treatment)
were the same for all participants in both study arms.

Procedures

Individuals presenting at a study site with symptoms
suggestive of pulmonary TB were informed about the
study and invited to participate. Eligible participants
providing written informed consent were enrolled and
administered a structured study questionnaire” using
Research  Electronic Data Capture (REDCap)."
Randomization was conducted upon completion of
the questionnaire. All participants provided sputum
samples for routine TB testing according to country-
specific programmatic testing guidelines and venous
blood samples for SeroSelectTB assay quality assurance
and future development; a schedule of study events is
provided in Supplementary Table S2.

Participants randomized to the intervention arm
provided 20 ul of finger-prick whole blood, collected
with the provided sample transfer device, for immediate
on-site SeroSelectIB testing. All intervention partici-
pants received their SeroSelectTB test results and were
referred into standard health services provided by the
clinic.

Health system factors varied substantially between
and within countries, and thus the study represents a
“real-world” setting. All participants received routine
services for TB diagnosis and treatment when indi-
cated. After completing all study-specific activities,
participants returned to the clinic for standard services
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per site-specific protocols. In Ethiopia, participants
were referred from the health post to the health center
for sputum collection and confirmatory testing. In
Tanzania, sputum was collected by the primary
healthcare workers and thereafter transported for Xpert
testing at a referral lab. In South Africa, sputum was
collected by a clinic nurse and submitted to the National
Health Laboratory Service (NHLS) for testing. Partici-
pants provided at least two sputum samples in South
Africa (>1 ml each); one sputum for Xpert MTB/RIF
Ultra (Ultra; version 4, Cepheid, Sunnyvale, USA),”
and one for decontamination with 1% NaOH-NALC
prior to Mycobacteria Growth Indicator Tube (MGIT)
960 culture (MGIT960; Becton Dickinson Diagnostic
Systems, Sparks, USA)."® A third sputum was collected
for MGIT960 culture (if HIV positive or repeat testing if
culture was contaminated). All MGIT960 culture
testing was conducted at NHLS irrespective of study
arm. Xpert Ultra testing in the SOC arm was done at
NHLS. In the intervention arm, confirmatory Xpert
Ultra testing was performed at the study site for
participants who tested SeroSelectIB positive (either
T1- and/or T2-bands), I-band positive, or negative
SeroSelectTB results with severe symptoms (including
HIV positive). If SeroSelectTB was negative, the
participant was referred to the clinic for programmatic
testing. Sputum induction (with 5% hypertonic saline
solution) was available in South Africa for participants
who could not expectorate.

Sputum samples were subjected to AFB microscopy
(Ethiopia, South Africa, and Tanzania), MGIT960 cul-
ture (South Africa) and/or Xpert testing (Ethiopia,
South Africa, and Tanzania). Treatment was initiated
for participants with positive test results (AFB smear
microscopy and/or Xpert) following established na-
tional guidelines.

Outcomes

The primary endpoint was defined as time-to-treatment
initiation among participants with bacteriologically
confirmed pulmonary TB disease (confirmed by AFB
smear microscopy or Xpert) measured in days from
enrollment at the primary healthcare facility until the
start of TB treatment. Prespecified secondary endpoints
included: 1) time to routine TB testing measured as
time from enrollment (reporting to the primary
healthcare facility) until the tests were performed (AFB
microscopy and/or Xpert results), and 2) time to
confirmatory Xpert test performed (measured as time
from enrollment at the healthcare facility until confir-
matory diagnostic Xpert test results were reported). In
Tanzania, the date when Xpert was performed was
missing for nearly 30% of participants. For these par-
ticipants, we used the date when a test result was
received at the site to impute the number of days from
recruitment to testing (See Supplementary materials for
details.) An exploratory analysis was conducted to

estimate the diagnostic accuracy of the SeroSelectTB
test, including sensitivity and specificity, among a
subset of participants enrolled at the Cape Town study
sites. Diagnostic accuracy was calculated using bacte-
riological confirmation by Xpert and/or culture as the
reference  standard (details provided in the
Supplementary Appendix).

Statistical analysis

All analyses were performed on an intention-to-treat
(ITT) basis. For the primary endpoint Cox regression
models were used to compare two study arms. Partici-
pants were followed from time of enrollment at the first
level of healthcare to initiation of TB treatment or for
365 days, whichever occurred first. In the overall anal-
ysis of all three countries, a shared frailty model,"”*
which included a country-level random effect (frailty),
was used. Since participants from the same country are
assumed to have the same frailty, the model accounts
for between-country heterogeneity and within-country
correlations. In addition, the analyses were performed
separately for each country with standard Cox propor-
tional hazards models. To evaluate whether the within-
group correlation differed from 0, the shared frailty
model was compared to the standard Cox model with a
likelihood ratio test. All analyses were adjusted for sex
and age. Time to the primary and secondary endpoints
in the two groups were represented graphically with
Kaplan-Meier curves and compared with a log-rank
test. All analyses were performed using STATA 18
(©StataCorp LLC)."”

Role of the funding source

The funder of the study had no role in the study design,
data collection, data analysis, data interpretation, or
writing of the manuscript. The corresponding and last
authors had full access to the study data and had the
responsibility to submit for publication on behalf of the
coauthors.

Results

Study population

Between September 21, 2021, and June 19, 2025, 9097
presumptive pulmonary TB patients were randomly
assigned to the SOC (n = 4545) and intervention
(n = 4552) study arms (Fig. 1 and Supplementary
Fig. S3). Pulmonary TB was confirmed in 1087
(11.5%) participants (SOC = 527; intervention = 560).
Participant randomization provided balanced study
arms across all sites in terms of age, sex, education,
HIV status, number of confirmed TB cases, and dura-
tion of TB symptoms (Table 1). The participants’ HIV
status was known in South Africa (HIV positive: 43.8%
SOC vs. 41.6% intervention) and Tanzania (HIV posi-
tive: 14.4% SOC vs. 15.6% intervention). In Ethiopia, no
participants living with HIV were enrolled (HIV status

www.thelancet.com Vol 95 May, 2026
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Screened: 9788

Excluded

y

h 4

Declined to participate,
not signed ICF, other: 381

Enrolled: 9407

A 4

Randomized: 9407

.| Excluded dueto

"| lack of data*: 310

Randomized: 9097

A4

SoC
4544

v
Xpertand microscopy: 2866
Xpertonly: 1120
Microscopy only: 387
No testresult: 171

A

TB positive: 527

y

Started treatment: 494
Didn’t start treatment: 33

SeroSelectTB
4553

y

Xpert and microscopy: 2409
Xpert only: 1610
Microscopy only: 395
No testresult: 139

A

TB positive: 560

Started treatment: 532
Didn’t start treatment: 28

Fig. 1: Trial profile. ICF = informed consent form, SOC = standard-of-care arm, TB = tuberculosis. *Participants enrolled from the northern part
of Ethiopia were excluded from the analysis (n = 310) due to civil unrest in the country and resulting inability to retrieve the data.

was verified from the national registry or self-reported
by participants). More than 80% of all participants in
both study arms experienced cough for 2 weeks or more
before seeking medical care (Table 1).

The proportion of Xpert TB positive patients (SOC
vs. intervention) who did not start treatment was 8.1%
vs. 7.3% in South Africa and 6.4% vs. 5.2% in Tanzania
(Supplementary Fig. S3). In Ethiopia, 100% of partici-
pants with confirmed TB started treatment irrespective
of study arm.

Estimating overall healthcare system delay

Fig. 2 shows the Kaplan—Meier failure curves of the time
from enrollment until treatment was initiated among
confirmed TB patients (plots of —In(-In(survival)) against

www.thelancet.com Vol 95 May, 2026

In(time) for each study arm did not reveal violations of
the proportional hazard assumption). Intervention arm
patients were more likely to start treatment earlier
compared to SOC in South Africa (p < 0.001) and
Tanzania (p = 0.11), while the opposite was observed in
Ethiopia (p = 0.06). The proportion of patients that
started treatment in the intervention arm by day 10 was
70%, 86%, and 69% in Ethiopia, South Africa and
Tanzania, respectively. By day 20, more than 90% of
patients in Ethiopia and South Africa and 84% of pa-
tients in Tanzania had started treatment.

Among all individuals initiating treatment, the me-
dian time-to-treatment was 3 days in the SOC arm and
2 days in the intervention arm. In Ethiopia, median
time-to-treatment was shorter in the SOC arm
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All participants Ethiopia

South Africa Tanzania

soc SeroSelectTB soc SeroSelectTB

socC SeroSelectTB soc SeroSelectTB

Socio-demographic
Age (years), median (IQR) 41.4 (30.6-54.2) 41.2 (30.5-53.9) 35.0 (27.0-45.0) 35.0 (27.0-45.0)
BMI (kg/m2), median 21.0 (18.6-24.9) 211 (18.6-24.9) 182 (16.9-19.6) 18.3 (16.9-19.8)
(IQR)

Sex/Male % (N) 48.4 (2201) 48.6 (2213) 35.7 (322) 37.0 (332)
Sex/Female % (N) 51.5 (2342) 51.4 (2339) 64.3 (580) 63.0 (565)
Tobacco smoker 3.3 (149) 3.2 (147) 0.0 (0) 0.0 (0)
(current) % (N)

Clinical
HIV positive % (N) 21.0 (956) 20.9 (950) 0.0 (0) 0.0 (0)
HIV negative % (N) 74.0 (3362) 73.9 (3363) 98.3 (887) 97.2 (872)
CD4 count (cells/pl), 220 (96-415) 272 (129-442) N/A N/A
median (IQR)
ART use—Yes % (N) 15.1 (687) 15.4 (703) 0.0 (0) 0.0 (0)
ART use—No % (N) 5.9 (268) 5.4 (245) 0.0 (0) 0.2 (2)
Previous TB 6.2 (281) 6.1 (276) 03 (3) 0.5 (4)
completed % (N)

Symptoms
Current cough % (N) 96.9 (4404) 97.5 (4437) 95.6 (862) 97.4 (874)
>2 weeks % (N) 84.0 (3815) 83.6 (3808) 90.7 (818) 92.3 (828)
Fever—Yes % (N) 32.8 (1491) 33.5 (1526) 60.9 (549) 61.8 (554)
Fever—No % (N) 67.0 (3044) 66.2 (3012) 38.9 (351) 37.8 (339)
Weight loss—Yes % (N) 65.8 (2988) 66.8 (3039) 78.2 (705) 77.0 (691)
Weight loss—No % (N)  34.0 (1543) 32.9 (1498) 21.4 (193) 225 (202)
Night sweats—Yes % (N) 78.4 (3564) 78.3 (3566) 86.3 (778) 85.8 (770)
Night sweats—No % (N)  21.1 (960) 21.4 (976) 13.5 (122) 13.6 (122)
Chest pain—Yes % (N) 66.7 (3029) 67.5 (3075) 26.8 (242) 26.2 (235)
Chest pain—No % (N) 32.9 (1496) 32.0 (1455) 72.5 (654) 73.4 (658)

SOC = standard-of-care arm, IQR = interquartile range, BMI = body mass index, TB = tuberculosis, ART = antiretroviral therapy.

39.0 (30.4-48.6) 38.6 (29.6-482) 47.7 (34.2-60.6) 47.8 (34.4-61)
21.8 (19.1-262) 217 (19.0-265) 221 (19.1-257) 223 (19.8-257)

48.2 (709) 48.5 (707) 53.9 (1170) 53.4 (1174)
51.8 (761) 515 (751) 46.1 (1001) 46.6 (1023)
9.7 (142) 9.4 (137) 03 (7) 0.5 (10)
43.8 (644) 41.6 (607) 14.4 (312) 15.6 (343)
54.6 (802) 56.1 (819) 77.0 (1673) 76.1 (1672)

206 (93-385) 221 (123-395) 375 (201-598) 469 (312-575)

28.2 (414) 27.7 (404) 12.6 (273) 13.6 (299)
15.6 (229) 13.9 (202) 1.8 (39) 19 (41)
15.8 (232) 15.8 (231) 2.1 (46) 1.9 (41)
96.8 (1423) 96.8 (1412) 97.6 (2119) 97.9 (2151)
83.3 (1225) 82.3 (1200) 81.6 (1772) 81.0 (1780)
27.3 (401) 27.8 (405) 24.9 (541) 25.8 (567)
72.7 (1068) 72.2 (1053) 74.8 (1625) 73.7 (1620)
63.7 (936) 65.1 (950) 62.0 (1347) 63.6 (1398)
36.3 (533) 34.8 (507) 37.6 (817) 35.9 (789)
76.7 (1128) 74.5 (1087) 76.3 (1658) 77.8 (1709)
23.1 (340) 25.4 (370) 22.9 (498) 22.0 (484)
69.0 (1014) 68.1 (994) 81.6 (1773) 84.0 (1846)
30.9 (454) 31.6 (461) 17.9 (388) 15.3 (336)

Table 1: Baseline participant characteristics.

compared to the intervention arm (4 days vs. 5 days).
However, the opposite was observed in South Africa (2
days vs. 1 day) and Tanzania (5 days vs. 3 days).

The SeroSelectTB test was associated with a more
rapid time-to-treatment initiation (measured from
enrollment) compared to SOC patients (crude hazard
ratio (HR): 1.20; 95% CI: 1.06-1.35) (Table 2). Country-
specific results indicated healthcare systems differences
(with a significant frailty effect (p = 0.006.), i.e., the
within-group correlation differed significantly from 0).
In Ethiopia, being in the intervention arm was associated
with a higher probability of treatment delay compared to
SOC, however the estimated HR was not statistically
significant (crude HR: 0.78; 95% CI: 0.59-1.03). The
opposite was observed in South Africa and Tanzania,
where the crude hazard ratios were 1.36 (95% CI:
1.15-1.62), and 1.19 (95% CI: 0.95-1.50), respectively.
Adjusting the regression analysis for sex and age did not
change any of the effect estimates. When defining the
start of follow-up as the date of testing (Xpert or AFB
microscopy) instead of date of enrollment, similar results
were observed (Supplementary Table S3).

Estimating diagnostic delay from enrollment until
routine testing and confirmatory TB diagnosis
Time from enrollment to routine TB testing (defined as
performance of AFB smear microscopy and/or Xpert
according to national programmatic algorithms) was
short overall but varied by country (Table 3). In
Ethiopia, where AFB smear microscopy was performed
for all participants in both study arms, the median time
from enrollment to smear testing was 0 days (IQR 0-1)
in both arms. In South Africa, AFB smear microscopy
was performed in 96-7% of participants in the SOC arm
and 65-3% in the intervention arm, with a median time
to testing of 1 day (IQR 0-2) in both arms. In Tanzania,
AFB smear microscopy was performed in 42-8% of
SOC participants and 43-5% of intervention partici-
pants, with a median time to testing of 1 day (IQR 0-2)
in both arms. Across countries, there were no mean-
ingful differences between study arms in the median
time from enrollment to initial routine TB testing.
Time from enrollment to confirmatory Xpert testing
varied substantially by country and reflected differences
in referral and laboratory organization (Table 3). In
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Ethiopia, where Xpert testing was conducted at
centralized laboratories, the median time to Xpert
testing was 8 days in both the SOC arm (IQR 4-13) and
intervention arm (IQR 4-11). In Tanzania, the median
time to Xpert testing at centralized laboratories was 4
days (IQR 2-7) in both study arms. In South Africa,
where on-site testing was available at study clinics, the
recorded median time to Xpert testing was 0 days (IQR
0-0) in both arms. However, for programmatic samples
processed at referral laboratories in South Africa, the
date of result receipt at the clinic was not consistently
recorded; therefore, the interval between laboratory
processing and clinical receipt of results could not be
quantified. Overall, no consistent differences between
study arms were observed in time to confirmatory Xpert
testing within countries.

SeroSelectTB test diagnostic accuracy

Diagnostic test accuracy was estimated using a
randomly selected subset of samples obtained from
participants at the study sites in Cape Town. The
SeroSelectTB test sensitivity was 75.9%, the specificity
was 49.5% in a high HIV setting, whereas sensitivity
and specificity were 68.8% and 76.0% among HIV
negative participants, respectively (details in the
Supplements).

Feasibility

In 2021, health extension workers in Ethiopia (n = 21),
healthcare workers in Tanzania (n = 21), and research
nurses in South Africa (n = 6) initially received up to 2 h
of practical, hands-on training on performing the
SeroSelectTB test. This training was followed by close
supervision at their respective sites and refresher
courses to ensure correct implementation. To support
routine use, quick reference guides and visual band
intensity indicators were provided at each site. As a
result, all healthcare workers reported confidence in
performing the test according to the instructions (de-
tails in the Supplements).

Discussion

In this multicenter, open-label, parallel-group, ran-
domized controlled trial conducted in Ethiopia, South
Africa, and Tanzania, integration of the SeroSelectTB
rapid point-of-care triage test into routine diagnostic
pathways was associated with a shorter time-to-
treatment initiation among bacteriologically confirmed
pulmonary TB cases compared with SOC (adjusted
hazard ratio 1.20, 95% CI 1.06-1.36). For prespecified
secondary outcomes, no consistent differences between
study arms were observed in time from enrollment to
routine TB testing or in time to confirmatory Xpert
testing within countries, likely reflecting similarities in
downstream diagnostic processes once patients entered
programmatic care. In an exploratory analysis
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Overall Ethiopia South Africa Tanzania
SOC n = 519  SeroSelectTB SOCn =98  SeroSelectTB SOC n =283  SeroSelectTB SOC n =138  SeroSelectTB
n = 556 n =108 n =278 n =170
TB positive participants initiating 486 (93.6) 528 (94.9) 98 (100.0) 108 (100.0) 259 (91.5) 259 (93.2) 129 (93.5) 161 (94.7)
treatment, n (%)
Crude HR (95% Cl) 1 (Ref) 120 (1.06,135) 1 (Ref) 0.78 (0.59, 1.03) 1 (Ref) 136 (1.15, 1.62) 1 (Ref) 119 (0.95, 1.50)
Adjusted HR (95% Cl) 1 (Ref) 120 (1.06,136) 1 (Ref) 0.79 (0.60, 1.04) 1 (Ref) 136 (1.14, 1.62) 1 (Ref) 119 (0.94, 1.50)

SOC = standard-of-care arm, HR = hazard ratio, 95% Cl = 95% confidence interval. Participants were considered positive for TB if confirmed by routine TB testing or Xpert confirmatory testing depending
on the setting (for more details refer to Statistical Analysis Plan). Participants were excluded with missing information on sex (n = 0) or age (n = 8); missing date of Xpert Ultra test and sputum smear
test (n = 1); date of treatment start prior to date of recruitment (n = 1); time-to-treatment was 365 days or more after date of testing (n = 3).

Table 2: Healthcare system delay—from enroliment to treatment initiation.

conducted in Cape Town, the SeroSelectTB test
demonstrated moderate sensitivity that exceeded the
WHO minimum sensitivity target for a non-sputum
triage test; however, specificity was lower and varied
by HIV status. Together, these findings suggest that use
of a rapid non-sputum triage test at the point of first
presentation can modestly accelerate treatment initia-
tion without disrupting existing diagnostic workflows,
supporting further evaluation of triage-based diagnostic
strategies within a diagnostic escalation framework in
high-burden settings.

Although the absolute reduction in median time-to-
treatment initiation was modest (1-3 days across set-
tings), even short delays in initiating TB treatment can
have clinical and public health consequences.” Earlier
treatment reduces the period of infectiousness and may
limit household and community transmission, as
emphasized in the WHO End TB Strategy.” The 20%
relative increase in the rate of treatment initiation re-
flects acceleration within existing care pathways rather
than changes to downstream laboratory processes,

which were similar between study arms. Heterogeneity
across countries was observed: earlier treatment initia-
tion was seen in South Africa and Tanzania, whereas no
statistically significant benefit was detected in Ethiopia.
Variation in national diagnostic algorithms, centraliza-
tion of molecular testing, and programmatic changes
during trial implementation most likely attenuated
between-arm differences in some settings, suggesting
that the impact of triage-based strategies depends on
local health system organization and baseline diag-
nostic delays.

In an exploratory analysis conducted with samples
obtained from the Cape Town study sites, SeroSelectTB
demonstrated a sensitivity of 75.9% in a high HIV-
prevalence setting, exceeding the WHO minimum
sensitivity target (=65%) for a non-sputum-based triage
test.” Specificity was lower and varied by HIV status.
These findings support the intended role of SeroS-
electTB as a triage tool within a diagnostic escalation
strategy, whereby individuals at increased risk of
tuberculosis are prioritized for confirmatory molecular

Overall Ethiopia South Africa Tanzania
SOC SeroSelectTB soc SeroSelectTB SocC SeroSelectTB SOC SeroSelectTB
N = 4544 N = 4553 N =902 N = 897 N = 1470 N = 1459 N = 2172 N = 2197
AFB smear microscopy performed, n (%)
Yes 3253 (71.6) 2804 (61.6) 902 (100.0) 897 (100.0) 1421 (96.7) 952 (65.3) 930 (42.8) 955 (43.5)
No 1291 (28.4) 1749 (38.4) 0 (0.0) (0.0) 49 33) 507 (34.7) 1242 (57.2) 1242 (56.5)
Days from recruitment to test, median (IQR) 1 (0-2) 1(0-2) 0 (0-1) 0 (0-1) 1(0-2) 1(0-2) 1(0-2) 1(0-2)
Xpert/Ultra Test performed, n (%)
Yes 3986 (87.7) 4019 (88.3) 606 (67.2) 584 (65.1) 1464 (99.6) 1452 (99.5) 1916 (88.2) 1983 (90.3)
No 558 (12.3) 534 (11.7) 296 (32.8) 313 (34.9) 6 (0.4) 7(0.5) 256 (11.8) 214 (9.7)
Days from recruitment to test, median (IQR) 2 (0-6) 2 (0-6) 8 (4-13) 8 (4-11) 0 (0-0) 0 (0-0) 4 (2-7) 4 (2-7)
SeroSelectTB Test performed, n (%)
Yes 0 (0.0) 4552 (99.98) 0 (0.0) 896 (99.9) 0 (0.0) 1459 (100.0) 0 (0.0) 2197 (100.0)
No 4544 (100) 1 (0.02) 902 (100) 1(0.1) 1470 (100) 0 (0.0) 2172 (100) 0 (0.0)
Days from recruitment to test, median (IQR)  N.A. 0 (0-0) N.A. 0 (0-0) N.A. 0 (0-0) N.A. 0 (0-0)
SOC = standard-of-care arm, N.A. = not applicable, AFB = acid fast bacilli. In Ethiopia and South Africa, Xpert test performed was considered performed if date when Xpert testing was performed was
non-missing. In Tanzania, test performed was considered performed if date when Xpert testing was performed was non-missing or date when result of Xpert test was received at site was non-missing.
Table 3: Outcomes—Testing coverage and results.
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testing rather than diagnosed on the basis of serology
alone. In this context, moderate sensitivity may be
sufficient to accelerate downstream testing and treat-
ment initiation when integrated into existing care
pathways.

Implementation of the SeroSelectTB test was
feasible across diverse primary healthcare settings.
Health extension workers, nurses, and clinic staff were
trained through brief, hands-on sessions and reported
confidence in performing and interpreting the assay.
The test required only a finger-prick blood sample,
produced results within minutes, and did not require
laboratory infrastructure, electricity, or cold-chain stor-
age. Integration of the test into routine workflows did
not disrupt standard diagnostic pathways, and confir-
matory molecular testing procedures remained un-
changed. These findings indicate that a rapid
serological triage test can be operationalized at the
point of first contact and incorporated within a struc-
tured diagnostic escalation strategy, whereby in-
dividuals at increased risk are prioritized for
confirmatory testing within decentralized TB diagnostic
programs.

Our study has several limitations. Changes in na-
tional TB control program guidelines affected our study
in several ways. Xpert was introduced as the standard
confirmatory test in all participating countries, and
patient management routines changed. Instead of
referring presumptive TB patients to next level of
healthcare and/or performing AFB microscopy on site,
sputum samples were collected and sent to a central-
ized laboratory for Xpert testing in Tanzania. As a
result, AFB microscopy was not performed for 50% of
participants. According to national guidelines in
Ethiopia and Tanzania, AFB microcopy should be per-
formed and treatment initiated for patients with posi-
tive smear results. Sputum is thereafter subjected to
Xpert confirmatory testing and treatment regimens
revised when warranted. These guidelines were fol-
lowed in Ethiopia, and sporadically in Tanzania. Our
sites in South Africa were healthcare clinics with
established research facilities equipped with sophisti-
cated laboratories in which all TB testing methods were
available, representing the ideal situation. Worldwide,
only 52% of individuals presenting with presumptive
TB were tested with WHO-approved molecular di-
agnostics (Xpert MTB/RIF or Truenat) for their initial
diagnosis in 2024. However, in many low-income
countries, particularly in Africa and parts of Asia, this
percentage is below 40%.?

In conclusion, integration of a rapid, non-sputum-
based triage test at the point of first presentation was
associated with earlier treatment initiation among in-
dividuals with bacteriologically confirmed pulmonary
tuberculosis in this multi-country randomized trial.
Although the absolute reduction in time-to-treatment
was modest and varied across settings, the findings
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demonstrate that triage-based diagnostic strategies can
be embedded within routine primary healthcare sys-
tems without disrupting established confirmatory
pathways. Further optimization of serological plat-
forms, including improvements in specificity and per-
formance among people living with HIV, will be
important to maximize programmatic value. Integra-
tion of TB triage testing with rapid HIV diagnostics at
the point-of-care may offer additional efficiencies in
high-burden settings where co-testing is clinically
indicated. Beyond facility-based implementation, rapid
non-sputum triage tools may have particular utility in
decentralized, community-based, and in-home testing
models, where they can serve as an initial screening
step to identify individuals and households requiring
diagnostic escalation. Consistent with emerging evi-
dence supporting household-level screening and struc-
tured escalation strategies’’ such approaches could
strengthen completion of diagnostic cascades among
high-risk populations, including household contacts.
Further implementation studies are warranted to define
optimal integration models and to assess effects on
transmission, patient outcomes, and health system
efficiency.
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