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INTRODUCTION METHODS METHODS (continued)

Tuberculosis (TB), including drug-resistant TB, causes  We conducted a clinical cost-effectiveness analysis We use decision trees to model the monthly transition
significant mortality and morbidity in India.’? India’s (CEA) of four diagnostic strategies (rifampicin between health states (Figures S1-S5). An individual’s
National TB Elimination Program (NTEP) aims at resistance testing only occurs for TB-positive patients):  path through a decision tree is determined by their
Improving TB diagnosis in public primary health care 1) Status quo: SSM+CXR for active TB diagnosis and health state, their treatment history, and their age.
(PHC) through the “up-front” use of nucleic acid Truenat for rifampicin resistance testing. We use estimated lifetime health and lifetime costs to
ampllflcatlon test (NAAT) diagnostics, reduplng 2) Truenat only: Truenat for active TB diagnosis and calculate the incremental cost-effectiveness ratio
reliance on less accurate sputum smear microscopy for rifampicin resistance testing. (ICER) for each diagnostic strategy relative to the
(SSM) and chest x-rays (CXR), and through universal 3) Blended NAAT: Prospective near-POC $2 TB status quo. We also calculate net monetary benefits
drug-susceptibility testing.> NAAT (“novel $é NAAT”) for active TB diagnosis and (NMB) relative to the status quo, valuing health gains
Recent advances in the development and Truenat for rifampicin resistance testing. We specify at 60% of per capita GDP in India in 2024. We perform
manufacturing of NAAT have led to the possibility of the novel $2 NAAT based on WHO guidelines.$ one-way sensitivity analyses and three scenario

low-cost, near-POC NAATs that could substantially analyses to assess our results’ robustness.

mprove access, affordability, and uptake of TB 4) Novel $2 NAAT only: Novel $2 NAAT for active TB

diagnosis and for rifampicin resistance testing.

diagnostics in primary healthcare settings in high- o | _ /O /N
burden countries. However, the economic value of The study population is a nationally representative U DS
introducing such low-cost diagnostics into the Indian cohort of 20,000 15-year-olds presenting to PHC with

PHC landscape remains poorly characterized.5 presumptive pulmonary TB in India in 2024.

OBJECTIVE We adopt a national health payer perspective and - __
discount future health and costs at 3% annually. i ]
V\./e.evalu.ate thel clinical cpst-eﬁectlveness of three We use a discrete-time individual-based
distinct diagnostic strategies that replace the status microsimulation model with a monthly time step to
quo diagnostic strategy (SSM+CXR) with NAAT estimate individuals’ lifetime health and costs in each ‘ o N . '
diagnostics for active pulmonary TB diagnosis and for  diagnostic strategy. In each month, an individual is in -
rifampicin resistance testing in India. Two of these one of seven health states: uninfected, latent TB
strategies include the use of a prospective, near-POC infection, active drug-susceptible TB, active drug- Hcalthstates: U = uninfected and mever previously infeted; . = atent taberculois infeetion; DS = acive
- . . drug-susceptible tuberculosis disease; DR = active drug-resistant (rifampicin-resistant) tuberculosis disease;
$2 TB NAAT, representlng the frontler Of IOW-COSt, reSIStant TB, recovered from Iatent TB, recovered from dR;;;i%?\\jgﬁggrg:;Ell)t:tiiggeerftﬁgstlﬁgigﬁtﬁ:;nién;;?;ZYEES;E;E:CHW tuberculosis disease; D =
molecular TB diagnostics in PHC. i -
J active TB’ or dead (Flgure 1 ) Figure 1. Model health states and possible transitions.
All three diag nostic intervention StrategieS Table 1. Base case and scenario analysis results per cohort member. Differences (A) in lifetime Truenat only
economically dominate the status quo costs and lifetime DALY losses are taken as the difference from the status quo diagnostic strategy. Pritocoived Traoaat ot D faciit) - S ———
: . . . ’ All DALY losses are due to TB or its sequelae. ED = economically dominant intervention. Pr{rooaed TeonatRIF | socltye MTe oo —
improving health while reducing costs (Table 1, ertorovidoq oM Sensivi | e —
. . Pr(symptomatic | uninfected with active TB) A [
base case). The novel $2 NAAT only diagnostic |_. . Expected | Expected | | itetime | A Lifetime Net et coare | o oS ——
Diagnostic Lifetime Lifetime Costs (2024 DALY ICER Monetary Pr(symptomatic | infected with active TB) S
strategy produces the largest net monetary Strategy Costs (2024| DALY e DALY i Rl =
benefit per cohort member (NMB: $964.63), 2e1o) SRR e e(rceived SSM 2R ks | = | |
followed by the blended NAAT diagnostic Base case results o A
strategy (NMB: $397.00) and Truenat only Saue d 65.76 3.20 "A R — NA ren I st |
. . ruenat on y 5522 298 _1054 _022 38269 Pr(presented to Dx facility for RIF testing) - |
I n I r N M B : 2 . . Truenatggla :ZE;:E::P: |
dlagnostic sirategy | $382.09) sended RAAT 49.25 2.98 16.51 023 | ED | 397.00 ] 5o e S ———
Our finding of positive NMBs for all diagnostic Novel $2 NAAT only 50.23 2.64 -15.53 -0.56 ED 964.63 Nove 52 NART ongue svet sy ——
strategies is robust with respect to different Scenario analysis: GBD estimates of TB incidence and deaths F’“SEEE&E“E??E Ew}\"c:{gfg@ﬁ%ﬁﬁwzgi —n
N . Stat NA NA NA NA Prraiaved SO o X o o) .
model parameterizations (Table 1, scenario A 04.80 3.27 ‘ G2l Oy b
| D di th : h Truenat only 94.18 3.07 -10.62 -0.20 ED 341.91 200 300 400 500
dana yses). epending on the scenario, NOWEVEI, |gianded NAAT 4828 306 16.52 0.20 ED 355 32 Novel $2 NAAT only
l Novel $2 NAAT sputum sensitivity 4 *
the Orde”ng Of NMBS Can Change- Novel $2 NAAT Only 4985 271 -1495 -055 ED 94847 Pr(presentedto$Dx?r(lzjigtnyaicl\)\/erNéTsBe;eassi:iiCi%J: L e
. . . . . F . - F - h I I Pr(resullgf Fr)?gsiiggg Lgiznrrlresc;erl]v;g): |
Our finding of positive NMBs for all diagnostic ~ |2cenaric analysis: Novel 52 NAAT compatible with only sputum samples Prirovided sputum sample) e e —
trategies is also robust with respect to changes Stalus quo 09.76 520 NA NA NA NA TPt | eSS T8 prevalence —
> T > J95 I Truenat only s522 | 208 | 054 | -022 | ED | smaeo || | EemEESCL —
in individual model parameters (Figure 2). Blended NAAT 48.12 3.06 -17.64 -0.14 ED 258.77 Nover 52 NART angus swab Sencivy =
All three diagnostic intervention strategies Novel 52 NAATonly | 48.57 218 1719 042 | =D | 72902 o —
: iate t tment and. thus Scenario analysis: Study cohort 39 years old at t=0 Net Monetary Benefit (2024 USD)
Increase approprla € lrea ) u ) Status quo 72.35 947 NA NA NA NA I Parameter decreased by 10% [11| Parameter increased by 10%
improve health outcomes across the cohort Truenat only 58.02 3 99 432 048 ED 81999 | L—————— —
igure 2. ornado diagrams for the Truenat only, blende ,an
(Table S1 ) Blended NAAT 62.04 9.00 -10.50 047 =D 805.81 novel $2 NAAT only diagnostic strategies. The 15 parameters with the
Novel $2 NAAT only 66.94 8.06 -9.41 -1.41 ED 2384.55 largest effect on NMB in each diagnostic strategy are included.
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