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Research in context  

Evidence before this study: Previous cost-effectiveness analyses have examined tuberculosis 

(TB) infection testing and latent TB infection (LTBI) treatment among migrants in high-income, 

low TB-incidence countries, including the United States, Canada, and Australia. These studies 

found that cost-effectiveness varied by setting, population risk, and intervention design. 

Refugees and asylum seekers—populations with higher TB exposure and reduced healthcare 

engagement post-arrival—were identified as high-priority groups. Studies suggested that 

diagnosis and treatment of LTBI before migrants depart their origin country could improve 

retention along the care cascade and yield better health and economic outcomes compared to 

post-arrival interventions. A recent pilot study demonstrated the feasibility of pre-departure TB 

infection testing and voluntary LTBI treatment among U.S.-bound immigrants in Vietnam. 

However, a cost-effectiveness analysis examining the addition of pre-departure LTBI treatment 

to pre-departure testing and post-arrival LTBI treatment for refugee and asylee populations is 

lacking. 

Added value of this study: This model-based cost-effectiveness analysis extends prior work 

by evaluating the addition of pre-departure LTBI treatment to pre-departure testing and post-

arrival LTBI treatment. It demonstrates that a pre-departure offer of LTBI treatment could 

increase overall treatment completion and enhance both health outcomes and cost-

effectiveness.  

Implications of all the available evidence: In many settings, recently arrived refugees have 

some of the highest risks of developing TB disease. Therefore, identifying preventive 

interventions that can reduce TB risk among the refugee population—in ways that are cost-

effective, feasible, and respectful of individual autonomy—is a high public health priority. This 

study found that pre-departure TB infection testing and voluntary LTBI treatment would be a 
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cost-effective addition to current post-arrival prevention approaches, reducing TB risk for a 

traditionally underserved population at high risk of TB disease. 
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ABSTRACT (word count 250, limit 250) 

Background: In the United States, preventing TB among refugee populations is a public health 

priority. We assessed the health impact and cost-effectiveness of strategies to diagnose and 

treat latent TB infection (LTBI) among U.S.-bound refugees from high TB incidence countries. 

Methods: Using mathematical modelling, we simulated TB-related health outcomes and costs 

(2023 USD) among individuals entering the United States as refugees, from pre-departure 

medical evaluation until death. LTBI diagnosis was made via interferon-gamma release assay 

(IGRA), after ruling out TB disease. We compared three intervention strategies: (1) pre-

departure IGRA testing for children (2-14 years) and post-arrival IGRA testing for adults (>14 

years), with LTBI treatment offered in the United States; (2) pre-departure IGRA testing for 

children and adults, with LTBI treatment offered post-arrival; (3) pre-departure IGRA testing for 

children and adults with LTBI treatment offered pre-departure, then re-offered in the United 

States for individuals not completing treatment before U.S. arrival. 

Findings: The intervention strategies were projected to avert 32-60% lifetime TB cases for 

children and adults, compared to no IGRA testing or LTBI treatment (‘no intervention’). 

Compared to Strategies 1 and 2, Strategy 3 produced greater health gains with lower 

incremental costs. Compared to no intervention, Strategy 3 had an incremental cost-

effectiveness ratio of $45,000 per QALY gained for children, and $21,111 per QALY gained for 

adults. 

Interpretation: Pre-departure IGRA testing and voluntary LTBI treatment could be cost-effective 

for preventing TB disease among U.S.-bound refugees, when provided in conjunction with 

existing services to diagnosis and treat TB disease. 

Funding: CDC. 
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INTRODUCTION   

Global migration from high tuberculosis (TB) burden countries has played an important role in 

shaping TB epidemiology in low burden countries, including the United States.1 In 2023, 76% of 

TB cases in the United States occurred in non-U.S.-born individuals,2 among whom over 80% 

likely resulted from latent tuberculosis infection (LTBI) acquired before migration.3 Diagnosis and 

treatment of LTBI for non-U.S.-born individuals is therefore a key TB elimination strategy in the 

United States.1,4,5 Among international migrants, refugees face particularly high risks of TB due 

to multiple factors, including crowded living conditions and inadequate treatment access.6,7 

Under the U.S. Immigration and Nationality Act, overseas medical examination for TB disease is 

mandatory for all U.S.-bound refugees, and individuals diagnosed with infectious TB disease 

must complete TB treatment before departure for the United States.8 Prior to 2024, as part of TB 

disease screening, children 2-14 years old examined in countries with WHO-estimated TB 

incidence ≥20 cases per 100,000 (hereinafter ‘high-TB-burden’ countries) were tested with an 

interferon gamma release assay (IGRA). The updated 2024 CDC Technical Instructions for 

Panel Physicians states that pre-departure IGRA testing is required for all applicants ≥2 years 

old examined in high-TB-burden countries.9 For applicants testing IGRA-positive and not 

diagnosed with TB disease, LTBI treatment is not required prior to U.S. entry though is 

recommended after arrival.10 While non-refugee immigrants pay for their own medical 

examinations, the U.S. government pays for these examinations and all required tests (e.g., 

IGRA) for refugees.  

For refugees arriving in the United States over 2013-2023, 33% were children 2-14 years old. 

Among those diagnosed with LTBI and recommended to receive LTBI treatment, 65% initiated 

treatment, among whom 61% completed treatment (i.e., 40% of those recommended to receive 

treatment), based on CDC Electronic Disease Notification [EDN] data.11 One potential strategy 

to improve LTBI treatment uptake and completion is to offer treatment before U.S. entry. A 
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recent pilot study demonstrated the feasibility of pre-departure IGRA testing and voluntary LTBI 

treatment among U.S.-bound immigrants in Vietnam, where 67% of IGRA-positive individuals 

accepted treatment and 88% of those completed treatment.12 Programmatically, overseas IGRA 

testing and LTBI treatment among refugees would produce additional pre-departure costs for 

the U.S. government, but would reduce costs for U.S. domestic TB programs through reduced 

costs of post-arrival testing and LTBI treatment, as well as from the potential reduction in TB 

cases and TB-related morbidity and mortality among refugees after U.S. arrival due to the 

preventive benefits of LTBI treatment. In this study, we compared the potential health impact, 

costs, and cost-effectiveness of three pre-departure IGRA testing and LTBI treatment strategies 

for U.S.-bound children and adult refugees from high-TB-burden countries. 

METHODS 

Study cohort 

The population of interest was U.S.-bound refugees ≥2 years old, examined in a country with TB 

incidence ≥20 per 100,000. Country-of-examination was defined as the country where 

individuals received their overseas medical examination, which may differ from country-of-birth.  

We created a synthetic study cohort of 100,000 individuals via simple random sampling with 

replacement from the dataset of refugee applicants registered in the CDC EDN system between 

2013 and 2023 from countries-of-examination with a WHO-estimated TB incidence ≥20 per 

100,000 in 2022.13 Data extracted for each individual included country-of-examination, country-

of-birth, and age at U.S. entry. We imputed LTBI status for each individual in the study cohort by 

age and country-of-origin, based on estimates of LTBI prevalence among US-bound migrants 

from an earlier modeling study.14 

LTBI testing and treatment strategies  

We evaluated three IGRA testing and LTBI treatment strategies for the study cohort:  
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Strategy 1: For refugees aged 2-14 years old, pre-departure IGRA testing is required. 

Individuals testing IGRA-positive receive a medical examination after U.S. arrival to identify TB 

disease, with LTBI treatment offered after TB has been ruled out. For refugees ≥15 years old, 

IGRA testing and LTBI treatment are offered after TB disease has been ruled out at the post-

arrival medical examination. This strategy represents the pre-2024 screening requirements for 

U.S.-bound refugees testing in high-risk countries.  

Strategy 2: Pre-departure IGRA testing is required for all refugees ≥2 years old. Individuals 

testing IGRA-positive are offered LTBI treatment after TB disease has been ruled out at the 

post-arrival medical examination. This strategy represents the current screening requirements 

for U.S.-bound refugees testing in high-risk countries, adopted in 2024. 

Strategy 3: Pre-departure IGRA testing is required for all refugees ≥2 years old, with pre-

departure LTBI treatment offered to individuals testing IGRA-positive, after TB disease has been 

ruled out (LTBI treatment is not required for U.S. entry). After U.S. arrival and domestic medical 

examination to rule out TB, LTBI treatment is offered again to those who decline LTBI treatment 

overseas. For those who initiate treatment overseas but do not complete the regimen, a 

proportion are assumed to re-initiate a full course of LTBI treatment during their post-arrival 

medical examination. We assumed that in some countries it may be infeasible to offer LTBI 

treatment to refugees before travel to the US, based on consultation with experts from the 

International Organization of Migration (IOM) (Text S1). For these countries we assumed LTBI 

treatment would only be offered after arrival (as in Strategy 2). In countries where pre-departure 

LTBI treatment was thought to be feasible (77 of 101 countries), we assumed it would be 

offered in refugee camps or healthcare settings accessible for refugees to receive directly 

observed therapy (DOT).  

‘No intervention’ scenario: In addition to the three intervention strategies, we simulated a 

scenario that assumed no LTBI diagnosis or treatment would be offered before or after U.S. 
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entry. Pre-departure IGRA testing would still be conducted for children as part of mandated TB 

disease screening. Incremental health outcomes and costs associated with each intervention 

strategy were calculated with respect to this ‘No Intervention’ scenario.  

Under all strategies we assumed refugees would be screened for TB disease pre-departure, 

and those diagnosed with infectious TB disease required to complete TB treatment before 

departure for the United States, consistent with current U.S. Technical Instructions.9 We 

assumed QuantiFERON-TB Gold Plus would be used for IGRA testing, with 89% sensitivity and 

98% specificity among individuals >14 years old, and 77% sensitivity and 96% specificity among 

individuals 2-14 years old.15,16 We assumed post-arrival examination would occur one month 

after U.S. arrival. Figure S1 illustrates each intervention strategy.  

For LTBI treatment initiated overseas, we assumed once-weekly isoniazid and rifapentine for 3 

months (3HP) by DOT would be used. This regimen was selected in consultation with IOM 

experts based on its short treatment course compared to other regimens, while not involving the 

daily dosing of shorter regimens. We assumed treatment was via DOT (vs. self-administered) 

given likely higher adherence and completion in the context of overseas refugee programs. We 

assumed 65% of individuals offered LTBI treatment overseas would initiate treatment, and of 

those initiating treatment 88% would complete the regimen (Table 1).12 For LTBI treatment 

initiated in the United States, we assumed 3HP would be prescribed, via self-administered 

therapy (SAT). While both 4R (4 months of daily rifampin) and 3HP are popular LTBI treatment 

regimens in the United States,17 we chose 3HP because of the high cost of the 4R regimen at 

the time of this study.18 We assumed 88% of individuals would attend the post-arrival refugee 

medical examination, 76% of individuals offered LTBI treatment after U.S. entry would initiate the 

regimen, and of these individuals 63% would complete treatment, based on CDC EDN data.11 

For all strategies, we assumed LTBI treatment would only be offered after TB disease was ruled 
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out. If diagnosed with TB disease, a standard first-line treatment would be prescribed.19 Key 

parameter values are reported in Table 1, with supplementary details in Tables S2-S3. 

Discrete event simulation model 

We adapted an existing individual-based discrete event simulation model to project TB-related 

events for individuals in the study cohort, over a lifetime horizon.20 For each individual, the 

model simulated future TB incidence for the baseline scenario based on incidence rates 

reported for U.S. resident migrants,21 by age, years since U.S. entry, and country-of-birth. Under 

Strategies 1-3, we assumed the provision of LTBI treatment would reduce future TB incidence in 

the modelled population, as determined by rates of regimen initiation, completion, and efficacy 

(Tables 1, S2-3).22 Individuals developing TB disease were assumed to receive TB diagnosis 

and treatment. Background mortality rates derived from U.S. life tables reported for non-U.S.-

born individuals,23 and TB-associated mortality rates before and during treatment, were derived 

from national TB outcomes data.24 Model parameters are reported in Tables 1 and S2-3. The 

model was programmed in R version 4.2.3.25  

Health outcomes, costs, and economic evaluation 

We estimated the number of TB cases averted and quality adjusted life years (QALYs) gained 

over the lifetime of each individual in the study cohort, based on differences in simulated TB 

incidence and mortality between scenarios, and published utility weights (Table S2). In the main 

analysis, for pre-departure IGRA testing and LTBI treatment, we assumed the mean unit cost of 

IGRA was $50 (based on communications with experts from IOM), and the mean unit cost of a 

full course of 3HP was $214 for adults and $208 for children (calculation details in Tables S4-1, 

S4-2). For IGRA testing and LTBI treatment in the United States, we assumed the unit cost for 

IGRA was $62,26 and the mean unit cost of 3HP was $486 for adults and $528 for children 

(Tables S4-1, S4-2). All costs were converted to 2023 US dollars. We conducted a cost-

 . CC-BY-NC 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted February 2, 2026. ; https://doi.org/10.64898/2026.01.27.26344963doi: medRxiv preprint 

https://doi.org/10.64898/2026.01.27.26344963
http://creativecommons.org/licenses/by-nc/4.0/


 Page 10 

effectiveness analysis from the TB services perspective, with future QALYs and costs 

discounted at 3% annually. 

Sensitivity and scenario analyses 

We conducted a probabilistic sensitivity analysis to calculate measures of uncertainty (equal-

tailed 95% uncertainty intervals) around study outcomes. Table S3 reports parameter 

distributions. Additionally, we conducted one-way sensitivity analyses for several key 

parameters: the proportion of refugees with a positive IGRA result who successfully complete 

LTBI treatment overseas; the proportion of refugees who attend domestic medical follow-up 

medical examination after having initiated LTBI treatment overseas; and the unit cost of 3HP 

overseas. We also conducted scenario analyses by varying the LTBI prevalence of the refugee 

populations to 50% and 200% of the base-case value.  

RESULTS 

Among the study cohort, 33% were children aged 2-14 (n = 33,191) with a mean entry age of 8 

years (standard deviation = 4). The mean entry age of the adult population (n = 66,809) was 32 

years (std dev = 14). Table S1 reports countries-of-examination and countries-of-birth 

represented in the study cohort. Average LTBI prevalence was estimated as 9.6% for children 

and 28.0% for adults in the study cohort. 

Process and health outcomes 

Table 2 reports the percentage of child and adult refugee populations retained in the pre-

departure and post-arrival testing and treatment care cascade under each strategy. For both 

children and adults, the fraction of refugees completing LTBI treatment was higher in Strategy 3 

compared to Strategies 1-2 (7.1% versus 4.5% for children; 19.3% versus 10.9% for adults).  
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Without any LTBI treatment, we estimated that 54 (95% uncertainty interval: 40–69) out of 

33,191 children and 409 (365–466) out of 66,809 adults in the modeled refugee cohort would 

develop TB disease during their lifetime in the United States. For both children and adults in the 

study cohort, Strategy 3 was estimated to result in the greatest reduction in future TB incidence 

(Table 3). Lifetime TB incidence in Strategy 3 was estimated at 26 (15–41) cases among 

children (a 52% (29–73%) reduction compared to the ‘No Intervention’ scenario) and 165 (123–

210) cases among adults (a 60% (51–69%) reduction compared to the ‘No Intervention’ 

scenario). 

For children, compared to the ‘No Intervention’ scenario, IGRA testing and LTBI treatment 

provided through Strategies 1-2 was estimated to produce a gain of 0.78 (0.24–1.72) 

undiscounted QALYs per 1000 refugees, while for Strategy 3 there were 1.37 (0.57–2.45) 

undiscounted QALYs gained per 1000 refugees. For adults, the number of undiscounted QALYs 

gained per 1000 refugees were similar in Strategy 1 (3.85, 2,80–5.17) and Strategy 2 (3.82, 

2.76–5.08), and were higher in Strategy 3 (6.48, 4.93–8.33). 

Cost outcomes and cost-effectiveness analysis 

For both children and adults, the estimated total costs associated with Strategy 3 were lower 

than the other two strategies. For Strategy 3, total costs (summing costs incurred overseas and 

within the United States) were $43 (26–75) per child, compared to $59 (36–97) per child for 

Strategies 1 and 2. For adults, per-person costs were $222 (171–280), $216 (164–278), and 

$165 (126–212) for Strategies 1, 2, and 3, respectively. As compared to Strategies 1-2, we 

estimated that Strategy 3 would produce greater costs for pre-departure LTBI treatment and 

reduced costs for post-arrival LTBI testing and treatment, as well as reductions in the cost of 

treating TB disease over their lifetime in the United States (Table 3). 
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Strategy 3 (IGRA testing and LTBI treatment offered overseas) produced greater health gains 

and lower incremental costs compared to Strategies 1 and 2 (Table 4), and therefore 

‘dominated’ these two other strategies. As compared to the ‘No Intervention’ scenario, Strategy 

3 was estimated to have an incremental cost-effectiveness ratio (ICER) of US $45,000 per 

QALY gained for children, and $21,111 per QALY gained for adults.  

Sensitivity and scenario analyses 

In one-way sensitivity analyses, Strategy 3 was estimated to result in higher QALYs gained and 

lower additional costs, as compared to Strategy 2, across plausible values of the treatment 

completion rate for overseas LTBI treatment, post-arrival follow-up rate among those who 

initiated LTBI treatment overseas, and the cost of 3HP overseas, except when the treatment 

completion rate was close to 2% or when the cost of LTBI treatment overseas was greater than 

$550 for adults and $535 for children (Table 5). 

Strategy 3 remained the dominant strategy in sensitivity analyses in which we estimated results 

with LTBI prevalence rates at both double and half the values used in the primary analysis 

(Tables S5-1, S5-2).  

DISCUSSION 

This analysis examined the potential health impact and cost-effectiveness of alternative 

approaches for diagnosing and treating LTBI among refugees resettling to the United States 

from high-TB-burden countries. We found that a strategy requiring pre-departure IGRA testing 

and offering pre-departure LTBI treatment in the country-of-examination could result in greater 

treatment initiation and completion—and therefore reduce future TB incidence—relative to 

current approaches that offer LTBI treatment only after U.S. entry. This novel approach was 

also estimated to reduce TB-associated costs, particularly for US-based health services, and 
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was cost-effective compared to existing approaches. When LTBI treatment was offered both 

before departure and after arrival (Strategy 3), this increased the number of opportunities for 

refugees to initiate and complete treatment, contributing to higher overall LTBI treatment 

completion and greater health benefits.  

Several prior studies have examined the cost-effectiveness of LTBI testing and treatment for 

migrants residing in low incidence high-income countries,27–29 including several conducted in the 

United States.30–33 These studies have found intervention health benefits and cost-effectiveness 

to vary by setting, target population, and intervention design, with greater health benefits and 

more favorable cost-effectiveness ratios estimated when interventions are offered to individuals 

from high-TB-burden countries or to populations with additional TB risk factors. A recent 

feasibility study among U.S.-bound immigrants in Vietnam found that almost half of visa 

applicants agreed to receive voluntary IGRA testing. Among those testing positive, most 

initiated (67%), and completed initiated LTBI treatment (88%).12 Refugees represent a 

population at high risk of TB infection and disease due to higher prior TB exposure compared to 

other migrant populations.34,35 Several studies have investigated LTBI testing and treatment for 

refugee and asylee populations.36–38 Of these, one investigated the potential for LTBI testing (via 

tuberculin skin test) and treatment before U.S. entry as compared to post-arrival testing and 

treatment.38 It found that pre-departure LTBI testing and treatment could produce cost-savings 

and health benefits compared to a post-arrival intervention, because of greater losses along the 

care cascade for a post-arrival intervention compared to overseas interventions. Similarly, a 

Canadian study of pre-departure IGRA testing and post-arrival LTBI treatment found this 

intervention to be cost-effective for migrants with high prior TB exposure.39 A study conducted in 

Australia found that migrant LTBI testing and treatment would be substantially more impactful 

with testing conducted before versus after arrival.40 While the present study focused on an 

additional intervention that was not widely considered in these earlier studies (the addition of 
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pre-departure LTBI treatment to pre-departure testing and post-arrival LTBI treatment), the 

conclusions are consistent with these earlier results, with greater effectiveness and cost-

effectiveness estimated for interventions that increase the proportion of eligible individuals that 

complete the LTBI treatment regimen, by making services available earlier in the migration 

process. Also, consistent with an earlier study,28 our analysis found lower health benefits for 

children receiving LTBI screening and treatment as compared to adults. In our analysis, the 

lower estimate of QALYs gained (and higher cost-effectiveness ratios) for children vs. adults 

resulted from lower LTBI prevalence among younger age groups, reducing the number of future 

TB cases that could be averted.  

In our study, as in earlier studies, losses along the care cascade substantially reduced 

intervention effectiveness. Lack of access and engagement with healthcare services, non-

acceptance of testing, failure to initiate treatment, and discontinuation of treatment before 

completion are all challenges for TB programs globally. The context of pre-departure LTBI 

treatment may result in higher intervention acceptance and adherence among refugees than in 

other settings, but efforts to facilitate treatment completion will still be important.  

As compared to the other intervention strategies, we found the strategy with pre-departure LTBI 

treatment (Strategy 3) to have the lowest total costs. This resulted from a substantial reduction 

in costs incurred within the United States, which outweighed the added expenses of the 

additional services provided overseas. As overseas refugee services (funded by the Department 

of State) are supported by a different budget than domestic services, a decision to implement 

Strategy 3 (due to its lower overall costs and greater health benefits compared to other 

intervention strategies), would require additional funding to be allocated to support the new 

services provided through overseas refugee programs.  
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In addition to health benefits and cost-effectiveness, health programs must consider 

acceptability, ethics, and feasibility when considering new interventions. While we did not 

examine these aspects explicitly, intervention strategies were designed with these concerns in 

mind. Under all scenarios, we assumed that individuals receiving an LTBI diagnosis would be 

recommended to receive LTBI treatment, but treatment would not be required for U.S. entry (in 

contrast to infectious TB disease treatment). While making LTBI treatment mandatory would 

raise treatment completion rates, it was considered unduly coercive given the magnitude of the 

health risks conferred by LTBI (substantially less than for TB disease), and hence not modeled 

in this study.41,42 Feasibility was a consideration in restricting Strategy 3 (pre-departure LTBI 

treatment) to a subset of countries. While a pilot study has demonstrated the feasibility of pre-

departure voluntary LTBI treatment for U.S. immigrant visa applicants,12 the context of refugee 

applicants is sufficiently different from other migrants, such that empirical confirmation would be 

required before any change in intervention strategy.  

This study has several limitations. First, future health outcomes were estimated using 

mathematical modeling, rather from empirical data. This approach is shared by the majority of 

cost-effectiveness studies of LTBI interventions, given that the TB incidence reductions 

produced by LTBI treatment require large sample sizes for accurate measurement, and will be 

spread over many years, making observational studies difficult. However, empirical evidence on 

migrant LTBI interventions is consistent with the modelling results, with a follow-up study of 

IGRA-positive migrants accepting LTBI treatment in England finding a hazard ratio of 0.14 

(95%CI: 0.06–0.32) for future TB as compared to IGRA-positive migrants who did not receive 

treatment.43 Moreover, we used evidence on TB incidence among all migrants entering the 

United States (describing TB risks with increasing time since U.S. entry), and it is possible these 

estimates may vary for refugees.21 Second, while scenarios were designed and parameter 

values chosen in consultation with individuals experienced with refugee programs, this expert 
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input may not anticipate all challenges involved with a novel approach. Similarly, the costs for 

overseas LTBI treatment remain highly uncertain and are likely to vary across countries. There 

is also uncertainty around the costs for LTBI treatment in the United States, exemplified by the 

1200% jump in the price of rifampin over 2020-2023.44 18 Lastly, we did not consider secondary 

TB transmission, and only calculated health outcomes for individuals receiving the intervention. 

While including secondary transmission would have produced greater estimated health benefits, 

empirical data suggest that onward transmission in the United States is rare,45 and hence the 

number of secondary TB cases would be low. 

In many settings, recently arrived refugees have some of the highest risks for incident TB 

disease. Therefore, identifying interventions that can reduce TB risk among the refugee 

population—in ways that are cost-effective, feasible, and respectful of individual autonomy—is a 

high public health priority. This study found that pre-departure IGRA testing and voluntary LTBI 

treatment would be cost-effective compared to current prevention approaches, reducing TB risk 

for a traditionally underserved population at high risk of TB disease.  
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TABLES 

Table 1. Key parameters for IGRA testing and LTBI treatment strategies 

Parameter definitions Point estimate 
(95% interval) 

Source 

Test performance parameters 
Specificity of IGRA for LTBI (%)   

Aged < 15 years  96 (84, 97) 16  

Aged ≥15 years  98 (95, 99) 15  

Sensitivity of IGRA for LTBI (%)   

Aged < 15 years 77 (43, 94)  16  

Aged ≥15 years 89 (84, 94) 15  

Specificity of TB diagnosis (%) 100 Assumption 

Sensitivity of TB diagnosis (%) 100 Assumption 

Overseas IGRA testing and LTBI treatment (when implemented, see Figure S1) 
Percentage (%) screened with IGRA (children: Strategies 1-3, adults: 

Strategies 2-3) 
100 Assumption 

Percentage (%) initiated LTBI treatment (3HP), among those with a 
positive IGRA result (children: Strategy 3, adults: Strategy 3) 

65 (51, 79) 12  

Percentage (%) completed the full course of 3HP, or completed a 
sufficient proportion of 3HP prior to U.S. entry such that a re-
initiation is not required, among those initiating 3HP  

88 (83, 92) 12 

Domestic IGRA testing and LTBI treatment (when implemented, see Figure S1) 
Percentage (%) attended domestic medical evaluation for refugees  88 (83, 92) Assumption 

Percentage (%) screened with IGRA, conditional on not tested with IGRA 
overseas and no signs of TB disease 

100   Assumption 

Percentage (%) offered LTBI treatment (3HP), conditional on a positive 
IGRA result from overseas or domestic testing, with TB disease 
ruled out and one of the following: not offered 3HP overseas, 
offered but did not initiate 3HP overseas, or initiated but did not 
complete a sufficient proportion of 3HP signaling a need to re-
initiate treatment 

 100  Assumption 

Percentage (%) initiated 3HP, conditional on being offered 3HP, 
regardless of LTBI treatment history 

76 (69, 82)  Electronic Disease 
Notification*  

Percentage (%) completed 3HP, conditional on having initiated 3HP, 
regardless of LTBI treatment history 

 63 (56, 69) Electronic Disease 
Notification* 

Abbreviations: IGRA, interferon gamma release assay; LTBI, latent TB infection; 3HP, once-weekly isoniazid and rifapentine 
for 3 months. Parameter values apply to all strategies unless indicated. The full list of model parameters is presented in Table 
S2.  
* Based on Electronic Disease Notification data for 2013-2023 (only data for children 2-14 years were used to inform these 
parameters because of poor quality of the adults data).11   

 . CC-BY-NC 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted February 2, 2026. ; https://doi.org/10.64898/2026.01.27.26344963doi: medRxiv preprint 

https://doi.org/10.64898/2026.01.27.26344963
http://creativecommons.org/licenses/by-nc/4.0/


 Page 19 

Table 2. Percentage of the simulated refugee cohort tested with IGRA and received LTBI treatment, overseas and in the United States 

 

Overseas services  
(% of study cohort by age group, 95% UI) 

U.S. services 
(% of study cohort by age group, 95% UI) 

Total services completed 

IGRA    
positive Initiated 3HP  

Completed 
3HP  

IGRA          
positive Initiated 3HP 

Completed 
3HP  

% of study cohort by 
age group (95% UI) 

% of IGRA-positives, by 
age group (95% UI) 

Children (n = 33,191)  
Strategy 1, 2*  10.7 

(6.1, 18.1) 
.. .. .. 7.1 

(4.0, 12.1) 
4.5 

(2.5, 7.6)  
4.5 

(2.5, 7.6) 
41.7 

(36.1, 47.6) 

Strategy 3 10.7 
(6.1, 18.1) 

5.1 
(3.1, 7.2) 

4.8 
(2.6, 6.7) 

.. 3.7 
(1.5, 8.0) 

2.3 
(0.9, 5.0) 

7.1 
(4.3, 10.8) 

67.2 
(55.7, 78.3) 

Adults (n = 66,809)  
Strategy 1 .. .. .. 23.0 

(21.0, 25.2) 
17.3 

(15.2, 19.6) 
10.9 

(9.2, 12.7) 
10.9 

(9.2, 12.7) 
47.4 

(41.3, 53.6) 

Strategy 2 26.1 
(24.2, 28.3) 

.. .. .. 17.3 
(15.2, 19.6) 

10.9 
(9.2, 12.7) 

10.9 
(9.2, 12.7) 

41.7 
(35.9, 47.8) 

Strategy 3 26.1 
(24.2, 28.3) 

16.8 
(13.0, 20.7) 

14.9 
(11.4, 18.5) 

.. 7.0 
(4.6, 9.4) 

4.5 
(2.6, 6.7) 

19.3 
(16.8, 22.0) 

73.9 
(65.8, 81.7) 

 
Abbreviations: IGRA, interferon gamma release assay; LTBI, latent TB infection; UI, uncertainty interval; %, percentage; 3HP, once-weekly isoniazid and rifapentine for 3 
months; .., not applicable. Results are based on simulation of a synthetic cohort based on the demographics of refugees in the CDC Electronic Disease Notification data 
between 2013-2023. 
* Strategy 1: pre-departure IGRA testing for children (2-14 years) and post-arrival IGRA testing for adults (>14 years), with 3HP offered in the United States for IGRA-positive 
individuals after ruling out TB disease. Strategy 2: pre-departure IGRA testing children and adults, and post-arrival 3HP offered for IGRA-positive individuals after ruling out 
TB disease. Strategy 3: pre-departure IGRA testing for children and adults, and pre-departure 3HP offered for IGRA-positive individuals testing after ruling out TB disease, 
with 3HP re-offered in the United States for individuals not completing treatment before U.S. arrival. 
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Table 3. Health and cost outcomes for the simulated refugee cohort 

Strategy  Total TB cases in 
the U.S. 

(n, 95% UI) 

Reduction in 
U.S. TB cases, 
relative to the 

No intervention 
scenario* 

(%, 95% UI) 

Per-person IGRA 
testing and 3HP costs 

overseas 

($ per refugee, 95% UI) 

Per-person IGRA 
testing and 3HP costs 

in the U.S. 

($ per refugee, 95% UI) 

Per-person IGRA 
testing and 3HP 
costs in the U.S. 

($ per refugee, 95% 
UI) 

Total per-person cost 
($ per refugee, 95% 

UI) 

Children (n = 33,191)  

No intervention 
scenario* 

54 
(40 – 69) 

.. .. .. 25.4 
(14.7 – 39.7) 

25.4 
(14.7 – 39.7) 

Strategy 1, 2 38 
(24 – 52) 

48.1 
(8.8 – 57.2) 

0.0 
(0.0 – 0.0)** 

37.2 
(17.0 – 72.3) 

21.6 
(13.3 – 34.0) 

59.0 
(36.2 – 97.1)  

Strategy 3 26 
(15 – 41) 

51.9 
(29.0 – 73.3) 

10.1 
(4.04 – 19.0) 

19.4 
(6.8 – 45.7) 

13.5 
(6.8 – 23.7) 

43.1 
(25.7 – 75.0) 

Adults (n = 66,809) 

No intervention 
scenario 

409 
(365 – 466) 

.. 
(0.0 – 0.0) 

.. .. 107.9 
(68.3 – 158.0) 

107.9 
(68.3 – 158.0) 

Strategy 1 268 
(226 – 317) 

34.4 
(27.9 – 41.5) 

0.0 
(0.0 – 0.0) 

138.7 
(98.7 – 189.4 

82.3 
(54.6 – 118.7) 

221.9 
(170.9 – 280.0) 

Strategy 2 268 
(226 – 317) 

34.5 
(28.0 – 41.5) 

50.0 
(28.8 – 76.9) 

84.0 
(46.5 – 133.6) 

82.1 
(54.6 – 118.7) 

216.2 
(163.6 – 277.8) 

Strategy 3 165 
(123 – 210) 

59.8 
(50.8 – 68.6) 

82.8 
(53.0 – 117.4) 

33.9 
(16.4 – 57.6) 

47.9 
(29.2 – 73.3) 

164.6 
(126.2 – 212.1) 

 
Abbreviations: IGRA, interferon gamma release assay; UI, uncertainty interval; 3HP, once-weekly isoniazid and rifapentine for 3 months; .., not applicable. Results are based 
on simulation of a synthetic cohort based on the demographics of refugees in the CDC Electronic Disease Notification data between 2013-2023. All costs represent 
discounted 2023 US dollars. 
* No intervention scenario: No IGRA testing and LTBI treatment for the refugee cohort, except for IGRA testing as part of mandatory TB screening in children. Strategy 1: pre-
departure IGRA testing for children (2-14 years) and post-arrival IGRA testing for adults (>14 years), with 3HP offered in the United States for IGRA-positive individuals after 
ruling out TB disease Strategy 2: pre-departure IGRA testing children and adults, and post-arrival 3HP offered for IGRA-positive individuals after ruling out TB disease; 
Strategy 3: pre-departure IGRA testing for children and adults, and pre-departure 3HP offered for IGRA-positive individuals testing after ruling out TB disease, with 3HP re-
offered in the United States for individuals not completing treatment before U.S. arrival. 
** IGRA testing and treatment costs overseas are zero in Strategies 1-2 for children because IGRA testing is part of mandated TB disease screening for children. IGRA costs 
are included for adults as this testing is undertaken for LTBI diagnosis.
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Table 4. Cost-effectiveness of alternative strategies for IGRA testing and LTBI treatment among the simulated refugee cohort   

Strategy  Total QALY 
(per refugee, 95% UI) 

Total cost  
(per refugee, 95% UI) 

Incremental 
QALY 

Incremental 
cost 

ICER 
($ / QALY 
gained) 

Children 
No intervention 
scenario* 

29.8816 
(29.8811 – 29.8818) 

25 
(16 – 37) 

.. .. .. 

Strategy 1, 2 29.8818  
(29.8815 – 29.8820) 

59 
(30– 104)  

.. .. Dominated by 
Strategy 3** 

Strategy 3  29.8820  
(29.8817 – 29.8821) 

43 
(17 – 88) 

0.0004 
 (0.0002 – 0.0008) 

18 
(-1 – 48) 

45,000 

Adults 
No intervention 
scenario 

25.5178 
(25.5168 – 25.5187) 

108 
(79 – 143) 

.. .. .. 

Strategy 1 25.5194  
(25.5187 – 25.5201)  

203 
(114 – 307) 

.. .. Dominated by 
Strategy 3   

Strategy 2 25.5194  
(25.5186 – 25.5200)  

216 
(132 – 327) 

.. .. Dominated by 
Strategy 3   

Strategy 3 25.5205  
(25.5199 – 25.5210)  

165 
(101 – 246) 

0.0027 
 (0.0020 – 0.0035) 

 57 
(10 – 104) 

21,111 

 
Abbreviation: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year; UI, uncertainty interval; IGRA, interferon gamma release assay; LTBI, 
latent TB infection; 3HP, once-weekly isoniazid and rifapentine for 3 months; .., not applicable. Costs (2023 USD) and QALYs discounted at 3%. Costs assessed 
from a TB services perspective (overseas TB screening not included) with a lifetime analytic horizon.  
* No intervention scenario: No IGRA testing and LTBI treatment for the refugee cohort, except for IGRA testing as part of mandatory TB screening in children. 
Strategy 1: pre-departure IGRA testing for children (2-14 years) and post-arrival IGRA testing for adults (>14 years), with 3HP offered in the United States for IGRA-
positive individuals after ruling out TB disease Strategy 2: pre-departure IGRA testing children and adults, and post-arrival 3HP offered for IGRA-positive individuals 
after ruling out TB disease; Strategy 3: pre-departure IGRA testing for children and adults, and pre-departure 3HP offered for IGRA-positive individuals testing after 
ruling out TB disease, with 3HP re-offered in the United States for individuals not completing treatment before U.S. arrival. 
** ‘Dominated’ indicates that the strategy produces worse health outcomes and has higher costs than another strategy (or combination of strategies) included in the 
analysis. 
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Table 5. One-way sensitivity analyses varying key model parameters  

 Sensitivity 
analysis 
value 

Strategy Incremental cost* 
(per 1000 refugees, 

95% UI) 

Incremental 
QALY(per 1000 
refugees, 95% 

UI) 

Critical value when 
Strategy 3 no 

longer dominates 
Strategy 2 

Children 
Overseas 3HP completion    2.16% 

Lower bound 0.9% Strategy 2** 83630 0.22  
  Strategy 3 80978 0.216  
Upper bound 57.2% Strategy 2 83630 0.22  

  Strategy 3 80978 0.391  
Overseas 3HP cost    $535 

Lower bound $208 Strategy 2 83630 0.22  
  Strategy 3 67673 0.391  
Upper bound $1000 Strategy 2 83630 0.22  

  Strategy 3 106255 0.391  
Post-arrival follow-up    No cross-over 

Lower bound 20% Strategy 2 83630 0.22  
  Strategy 3 66870 0.385  
Upper bound 88% Strategy 2 83630 0.22  

  Strategy 3 67673 0.391  
Adults 

Overseas 3HP completion    2.36% 
Lower bound 0.9% Strategy 2 108253 1.55  
  Strategy 3 106350 1.52  
Upper bound 57.2% Strategy 2 108253 1.55  

  Strategy 3 106350 2.66  
Overseas 3HP cost    $550 

Lower bound $214 Strategy 2 108253 1.55  
  Strategy 3 56655 2.66  
Upper bound $1000 Strategy 2 108253 1.55  

  Strategy 3 177258 2.66  
Post-arrival follow-up    No cross-over 

Lower bound 20% Strategy 2 108253 1.55  
  Strategy 3 53596 2.57  
Upper bound 88% Strategy 2 108253 1.55  

  Strategy 3 56655 2.66  
 
Abbreviation: 3HP, once-weekly isoniazid and rifapentine for 3 months; QALY, quality-adjusted life-years; UI, 
uncertainty interval. 
* Incremental costs and incremental QALYs for Strategies 2 and 3 were calculated in comparison to the ‘No 
Intervention’ scenario. 
** Strategy 2: pre-departure IGRA testing children and adults, and post-arrival 3HP offered for IGRA-positive 
individuals after ruling out TB disease; Strategy 3: pre-departure IGRA testing for children and adults, and pre-
departure 3HP offered for IGRA-positive individuals testing after ruling out TB disease, with 3HP re-offered in the 
United States for individuals not completing treatment before U.S. arrival. 
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