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Abstract
Background—Guidelines differ on screening recommendations for latent tuberculosis infection
(LTBI) prior to immunosuppressive therapy. We aimed to determine the most cost-effective LTBI
screening strategy before long-term steroid therapy in a child with new onset idiopathic nephrotic
syndrome.

Study Design—Markov state-transition model.

Setting and Population—Five year old male with new onset idiopathic nephrotic syndrome.

Model, Perspective, and Timeframe—The Markov model took a societal perspective over a
lifetime horizon.

Intervention—Three strategies were compared: universal tuberculin skin testing (TST), targeted
screening using a risk-factor questionnaire, and no screening. A secondary model included the
newer interferon-γ release assays (IGRA), requiring only one visit and having greater specificity
than TST.

Outcomes—Marginal cost-effectiveness ratios (2010 United States $) with effectiveness
measured as quality-adjusted life years (QALYs).

Results—At a LTBI prevalence of 1.1% (the average United States childhood prevalence in our
base-case), a no-screening strategy dominated ($2,201, 29.3356 QALYs) targeted screening
($2,218, 29.3356 QALYs) and universal TST ($2,481, 29.3347 QALYs). At a prevalence >10.3%,
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targeted screening with a risk-factor questionnaire was the most cost-effective option. Above a
prevalence of 58.5%, universal TST was preferred. In the secondary model, targeted screening
with a questionnaire followed by IGRA testing was cost-effective compared to no screening in the
base case when the LTBI prevalence was >4.9%.

Limitations—There is no established gold standard for the diagnosis of LTBI. Results of any
modeling task are limited by the accuracy of available data.

Conclusions—Prior to starting steroids, only patients in areas with a high prevalence of LTBI
will benefit from universal TST. As more evidence becomes available on the use of IGRA testing
in children, the assay may become a component of cost-effective screening protocols in
populations with a higher burden of LTBI.

Index words
cost-effectiveness; nephrotic syndrome; tuberculosis; children

The Centers for Disease Control and Prevention and the World Health Organization have
identified tuberculosis (TB) as an important infectious disease target.1,2 Treating patients for
latent tuberculosis infection (LTBI) is critical to eliminating TB.3, 4 Current
recommendations in the United States support screening for LTBI with tuberculin skin
testing (TST) in high-risk populations, such as patients with HIV and certain immigrants.1, 5

Conversely, consensus guidelines do not support universal TST screening in healthy
children without risk factors.6, 7

Recommendations for LTBI screening before starting immunosuppression are conflicting.
While the American Academy of Pediatrics advocates universal TST screening before
immunosuppressive therapy,6 the American Thoracic Society suggests targeted screening
with a questionnaire to decrease false positive TST results in patients without risk factors.1

A high risk of LTBI reactivation has been reported in patients who receive anti-TNF-α
(tumor necrosis factor α) agents.8–11 Adults taking prednisone >15 mg/day (or its
equivalent) for two–four weeks are also likely at increased risk for LTBI
reactivation.5, 6, 11–14

Idiopathic nephrotic syndrome is a common illness treated by pediatric nephrologists and its
incidence varies around the world.15–17 At presentation and during relapses, children receive
courses of high-dose steroids.17 Current literature on children with nephrotic syndrome
supports TST testing prior to such steroid therapy.15, 16 Multidisciplinary guidelines
encourage developing cost-effective strategies for the targeted testing and treatment of
persons with LTBI, calling for studies to determine whether or not to test at
presentation.1, 13, 18 Therefore, we developed comprehensive decision analytic models to
examine the cost-effectiveness of strategies including universal TST testing, targeted testing
following a positive screening questionnaire, and the newer interferon-γ release assays
(IGRAs), to determine the optimal LTBI screening strategy prior to steroid therapy in
children with idiopathic nephrotic syndrome.

METHODS
Population at risk

To assess the impact of immunosuppression on the period of highest risk, the base-case was
a five-year old male with newly diagnosed steroid-sensitive idiopathic nephrotic syndrome
who will receive high-dose prednisone for six weeks, with a tapering course over the next
six months.16, 17, 19 This base-case was chosen because children with idiopathic nephrotic
syndrome usually presents by five years of age,16, 17 children <five years of age are at the
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highest risk of acquiring severe TB disease,5, 20 and although IGRA testing is not
recommended in children, evidence supports its use in children >five years of age.5, 21

Patients were assumed to be adherent to medication.

Model overview
Events over the first six months following induction steroid therapy are modeled before
entry into a Markov state-transition model (Fig 1). Longer term events are simulated within
the Markov model22 (three month cycle length) using a lifetime horizon.

Base-case values for screening test characteristics, prevalence, mortality, and therapy (Table
1) were from the published literature. A TST ≥10 mm was considered positive. Given
patients had active nephrotic syndrome, we assumed all patients returned to have their TST
interpreted. The baseline annual risk of TB reactivation was derived from Horsburgh,23

using his assumption that the initial risk decreases by 10% per decade and we updated these
rates to account for a current LTBI reactivation rate that is about half of the past risk (Table
2).24 Finally, the baseline rates were increased by a factor of 7.7 to account for the increased
risk of TB while taking steroids.25 Patients receiving steroids at presentation or nephrotic
syndrome relapse had this relative increased risk of TB reactivation for six or three months,
respectively.

After presentation, patients would not be screened for LTBI again and isoniazid (INH), if
effective, provided lifelong protection.26 Children developing INH-related mild hepatitis
were switched to rifampin. Although the risk of severe complications of INH hepatitis are
extremely rare in children,6 we included death from hepatic failure.6, 27

Patients could either present with active TB or later develop active TB if they had LTBI at
presentation. Children could have active TB only once and did not develop multi-drug
resistant disease.7, 28 Recent evidence supports that many patients surviving acute infection
have decreased lung function.29 We accounted for this by assuming that children surviving
active TB would have lower utility estimates30 than previously published.27, 31

Other model inputs included the baseline TB mortality rate,32 the TB case fatality rate while
receiving steroids, and the decreasing risk of nephrotic syndrome relapse over time (Table
2).16, 17, 33

As shown in Fig 1, we developed two models. The primary model compared universal TST
screening prior to starting steroids with targeted screening using a nine-item questionnaire34

(Table S1, available as online supplementary material) and only performing TST testing if
the screen was positive. To minimize false-positive TST results at a base-case LTBI
prevalence of 1.1%, patients were assumed to have a positive screen if at least three out of
nine risk factors were present.34 The secondary model assessed combinations of screening
strategies that included IGRA testing. Both models included a no-screen strategy for
comparison.

Costs were estimated from the published literature (Table 1), the Healthcare Cost and
Utilization Project,35 the Centers for Medicare and Medicaid Services website (Medicare
non-facility fees),36 and the Red Book.37 Costs were adjusted to 2010 United States $ using
the Department of Labor consumer price index inflation calculator.38 The model used a
societal perspective. We assumed the economic cost of death was $100,000, adapted from
the highest cost estimate in a recent economic model of TST screening in health care
workers.31 Effectiveness was measured as quality-adjusted life years (QALYs) using utility
estimates for health states reported in patients with TB, or when not available, in other
conditions requiring similar types of treatment (Table 1). Results were reported as marginal
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cost-effectiveness ratios (mCERs), applying a standard discount rate of 3% per year for both
costs and QALYs. Non-discounted results were also computed (Table 3). Cost-effective
strategies were defined as those costing <$100,000/QALY. Analyses were performed with
commercially available software (Decision Maker; Tufts Medical Center
[www.tuftsmedicalcenter.org]).

Primary model: universal TST, targeted screening, and no screen
Following testing, patients could have true positive, false positive, true negative, or false
negative results. We used Bayes’ Rule and sequential Bayesian revisions when screening
tests were combined in series39 and assumed the second test was conditionally independent
of the first test. This assumption was tested with one-way sensitivity analyses.

Patients with LTBI face a risk of TB reactivation, a risk reduced by the administration of
INH in patients with true positive results. Patients with TB reactivation while receiving
steroids are at higher risk of death during the next six months. Patients surviving TB, those
with continued LTBI (either through no screening, false negative screening, or failed INH),
and those without LTBI enter the Markov model.

Within the Markov model patients move between one of four health states (Fig 1),
depending upon the occurrence of probabilistic events. Patients face a continued risk of
nephrotic syndrome relapse, and relapsing patients with LTBI have a higher rate of
reactivating and dying from TB due to reimplementation of steroid therapy. LTBI patients
without nephrotic relapse have a lower risk of reactivation and death from TB. Finally, all
patients may die from non-explicitly modeled mortality forces based on standard life
tables.40

Secondary model: addition of IGRA testing strategies
Otherwise identical to the primary model, the secondary model included additional IGRA
testing strategies (Fig 1), i.e. universal IGRA, universal TST followed by IGRA among
those with positive TSTs, and targeted IGRA for those with a positive questionnaire. For
IGRA testing, the secondary model did not differentiate between the two commonly used
assays, the T-SPOT.TB test and the QuantiFERON-TB Gold InTube test. This model was
considered secondary because IGRA testing is currently not approved in children or during
immunosuppression.5

Sensitivity analyses
One-way and two-way deterministic sensitivity analyses assessed the impact of parameter
uncertainty on model results. Probabilistic sensitivity analyses were performed on the
primary and secondary models using second-order Monte Carlo simulations with 10,000
iterations.22 Variables were parameterized with mathematical distributions (Table 1),
including beta (event versus no event: mild INH hepatitis6), logit (probabilities and
utilities41), and log normal (relative risks) distributions (Table 1). For each model, three
separate Monte Carlo simulations assessed decision-making for populations, varying the
LTBI prevalence: 1) Low-risk population (base-case) with an LTBI prevalence of 1.1%,42 2)
Moderate-risk population with an LTBI prevalence of 9.0%, representing the rate of
infection in foreign born high-risk children living in the United States,43 and 3) High-risk
population with an LTBI prevalence of 18.1%, representing the rate of infection in HIV-
negative South African children living in high-prevalence regions of South Africa.44
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RESULTS
Base-case

For the primary and secondary models, our base-case (United States LTBI prevalence of
1.1%) demonstrated that no screen was the dominant strategy, being both less costly and
more effective than either universal TST or targeted screening (Table 3). Similarly, in the
secondary model, no-screen dominated the other strategies.

Deterministic sensitivity analyses
In the primary model, the results were most sensitive to the prevalence of LTBI and the
specificity of the risk factor questionnaire. Targeted screening cost <$100,000/QALY
compared to the no-screen option when the prevalence of LTBI was between 10.3% and
58.5%. Universal TST did not become cost-effective compared to targeted screening until
the prevalence of LTBI exceeded 58.5%. Even if the TST had 100% specificity for detecting
LTBI, targeted screening (mCER = $264,530) and universal TST (mCER = $2,893,341)
remained inferior to the no-screen strategy. Furthermore, a no-screen strategy dominated
even if INH provided 100% protection against developing active TB.

In terms of the specificity of the questionnaire, we assumed that a positive questionnaire was
defined as at least 3/9 risk factors present (Table S1). Targeted screening became cost-
effective when the questionnaire specificity was >99.8%. This was equivalent to at least 6/9
questionnaire risk factors, resulting in a specificity of 99.98% and a sensitivity of 0.6% to
detect a TST of ≥10 mm.34 Running the model with these inputs, targeted screening had a
mCER of $102,138 compared to the no-screen strategy.

The inclusion of non-medical costs (travel time and lost work) is not universally used in
cost-effectiveness models. After removing these non-medical costs from the primary model,
the no-screen strategy continued to dominate targeted screening and universal TST. In a
sensitivity analysis to assess the conditional independence of sequential screening tests in
the primary model, the results remained the same if the TST was assumed 100% dependent
on the questionnaire result. Specifically, no-screen remained dominant in the base-case.
Similarly, the secondary model results were not sensitive to the assumption of conditional
independence.

A two-way sensitivity analysis of the primary model compared the prevalence of LTBI
versus the risk of LTBI reactivation while taking steroids (Fig 2). For example, universal
TST was cost-effective compared to targeted screening if the LTBI prevalence was 20% and
the relative risk of TB reactivation while receiving steroids was >60 (for comparison, the
relative hazard in our base-case was 7.7 with a LTBI prevalence of 1.1%).

The secondary model was also sensitive to the prevalence of LTBI (Fig 3). For targeted
screening with a questionnaire followed by IGRA testing if positive to be cost-effective, the
prevalence of LTBI had to be >4.9%. Even with perfect IGRA sensitivity or specificity,
targeted IGRA testing was not cost-effective at the base-case LTBI prevalence of 1.1%. At
an IGRA indeterminate rate of 0%, targeted IGRA testing had a mCER of >$1,400,000/
QALY. Assessing a LTBI prevalence of 9.0%,43 targeted IGRA testing was cost-effective as
long as the IGRA specificity was >84%, its sensitivity was >54%, its cost was <$192, and
the indeterminate rate was <12.6%. Finally, at a LTBI prevalence of 18.1%44, targeted
IGRA testing was cost-effective as long as its cost was <$123 and the indeterminate rate was
<6.7%.
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Probabilistic sensitivity analyses
For the primary model, using a second-order Monte Carlo simulation at a LTBI prevalence
of 1.1% (base-case), universal TST was always more costly and less effective than targeted
screening and no-screening. At a LTBI prevalence of 9.0%,43 targeted screening was
preferred over no-screening in 36.9% of the simulations, and universal TST never had a
mCER of <$100,000/QALY. Furthermore, at a LTBI prevalence of 18.1%,44 universal TST
had a mCER of <$100,000/QALY when compared to targeted screening in only 1 of the
10,000 iterations.

For the secondary model at a LTBI prevalence of 1.1%, compared to no-screening, targeted
IGRA was preferred in 0.49% of the 10,000 simulations. At a LTBI prevalence of 9.0%,
targeted IGRA testing was cost-effective in 99.9% of the 10,000 simulations compared to
either universal IGRA or sequential TST and IGRA testing.

At a LTBI prevalence of 18.1%, targeted IGRA testing was cost-effective in 96.1% and
94.4% of the 10,000 iterations compared to universal IGRA and sequential TST and IGRA
testing, respectively. Targeted TST testing was preferred to targeted IGRA testing in only
4.4% of the simulations.

DISCUSSION
Several guidelines recommend TST to screen for LTBI before immunosuppressive therapy,
including before initiating steroid therapy for idiopathic nephrotic syndrome in
children.6, 9, 15 Others have endorsed targeted screening prior to starting immunosuppression
by first assessing a patient’s specific TB risk factors.1 At a base-case LTBI prevalence of
1.1%,42 we draw three main conclusions from our analysis.

First, universal TST is not cost-effective until the prevalence of LTBI becomes very high
(>58.5%). Second, although targeted screening with a risk factor questionnaire also was not
cost-effective in the base-case, this finding was sensitive to the prevalence of LTBI and the
specificity of the questionnaire. While TST and questionnaire screening are relatively
inexpensive procedures, screening may be harmful, resulting in higher costs and lower
utility compared to a no-screen strategy. Potential harm results from false positive tests
leading to unnecessary treatment with INH. Third, as more research becomes available,
IGRA testing may become a cost-effective screening tool in this population, offering
improved specificity and the need for only a single patient visit.

The underlying prevalence of LTBI and the specificity of screening tests are important
variables in the model. Between a LTBI prevalence of 10.3% and 58.5%, screening only
those who are positive on a risk-factor questionnaire is either cost-effective or dominates the
other strategies. Above a LTBI prevalence of 58.5%, universal TST screening is cost-
effective. To prevent excessive false positive TST results in areas with relatively lower
LTBI prevalence (the United States),34 we used a more specific questionnaire cutoff,
requiring at least 3/9 risk factors be present before performing a TST. If the cut point was
changed to require the presence of at least 6/9 questionnaire risk factors,34 targeted
screening had a mCER of $102,138 compared to no-screening. Conversely, in higher
prevalence areas, we speculate it may be prudent to maximize sensitivity, requiring fewer
risk factors to be present before skin testing.

Unfortunately, LTBI is not reportable in countries such as the United States, so lack of data
regarding the underlying prevalence of LTBI in various populations may prevent targeted
implementation of cost-effective screening approaches.34 Finally, if approved for use in
children, IGRA testing of patients with a positive screening questionnaire may be a cost-
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effective option in higher prevalence settings, offering greater test specificity and requiring
only one patient visit as compared to TST screening.5, 31

Results of any modeling task are limited by the accuracy of available data and model
assumptions. In studying the risk of LTBI reactivation, estimating screening test sensitivity
and specificity is particularly challenging because until recently the TST has served as the
only accepted screening test and the gold-standard.6, 21, 31 Even in healthy patients, the TST
is not a perfect test, in part due to exposure to non-tuberculous mycobacterium or prior BCG
vaccination, which may lead to false-positive results.13, 14, 28, 45 Furthermore, because
anergy can decrease TST sensitivity, potential T-cell dysregulation in nephrotic syndrome16

or other conditions could increase the risk of false-negative TST results. We tried to account
for these effects by utilizing data on the validity of the TST from a recent study using
advanced statistical modeling.46 Finally, our assumption that children are not screened again
for LTBI may be an oversimplification, especially in a population exposed to
immunosuppression with frequent nephrotic syndrome relapses. Future studies are needed to
assess the cost-effectiveness of continued screening for children on prolonged or intermittent
courses of these medications.

The clinical significance of small differences between the tested strategies must be
interpreted with caution as over a modeled patient’s lifetime, many strategies differed by
only a few dollars of expected costs and less than an hour of life expectancy (Table 3).
While the societal impact of these differences may be great, the impact on a particular
patient is likely much less, unless they develop a preventable case of TB. As modeling can
only calculate expected outcomes, it cannot replace clinical judgment in the care of
individual patients. To this point, we have shown that targeted screening may be cost-
effective if patients have multiple (>6) risk factors present. These risk factors can be
assessed by the screening questionnaire we used in our model. Although this questionnaire
was validated in >30,000 children, the population may not represent the demographics of the
United States at large.34 Furthermore, we understand that elements of the screening
questionnaire (Table S1) may be asked during a routine history. We stress that an
appropriate history should be taken before starting immunosuppression in any patient.
Despite these caveats, we were unable to demonstrate the cost-effectiveness of universal
TST testing unless the prevalence of LTBI was very high.

While prolonged steroid therapy is known to increases the risk for TB reactivation, the exact
degree of this increase is uncertain.13 We assumed a 7.7 fold risk elevation,25 which is
consistent with the known eight to 30-fold increased risk of LTBI reactivation in adults
taking anti-TNF-α agents.8, 9 Along these lines, our two-way sensitivity analysis (Fig 2)
allows decision makers to determine cost-effective screening approaches based on the
population LTBI prevalence and the reactivation risk of a specific immunosuppressive
agent.

To the best of our knowledge, no study has evaluated the cost-effectiveness of screening for
LTBI prior to immunosuppression. Linas et al.27 reported that universal TST screening of
adults taking immunosuppression (mean age 55 years with an LTBI prevalence of 5.3%) had
a mCER of $129,000 compared to no-screening. Others have assessed the costs of screening
other populations, such as adult health care workers,31 close contacts of TB patients,47–49

and healthy children in kindergarten.50–52 Similar to our findings, these additional studies
were unable to demonstrate the cost-effectiveness of universal TST screening. However,
many of these studies50–52 only examined the cost per case of TB averted, and there are no
established standards for what is cost-effective relative to this metric. In contrast, our
analysis used an effectiveness metric of QALYs, for which there are accepted thresholds for
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societal willingness-to-pay, giving decision makers a standardized means to compare
competing interventions.

The strengths of our analysis include a lifetime horizon, adding non-medical costs,
accounting for nephrotic syndrome relapses, and comprehensive deterministic and
probabilistic sensitivity analyses. We chose base-case parameter values that would bias
results towards universal TST testing such as a low QALY decrement from INH therapy,
assuming all patients returned for TST interpretation, and severe consequences from
developing active TB such as high treatment costs and a high case-fatality rate.

IGRA testing may offer benefits over the TST due to improved specificity and the need for
only a single visit.7, 14, 28, 45 However, as with the TST, the validity of IGRA testing in
patients with a concern for LTBI is difficult to measure due to the lack of gold
standard.53, 54 Recent reports have highlighted a lower sensitivity of some IGRA assays,
especially when used to detect TB disease in children.55, 56 Further limitations include the
possibility of indeterminate results and the need for venipuncture.3 Indeterminate results
leading to false negative interpretations may be higher in younger children and the
immunosuppressed.57,53 Nevertheless, more experts are recommending the use of IGRA
testing in children, especially in those with prior BCG vaccination, with a low risk of
disease, or when there is concern they will not return to have their TST read.3, 5, 21 Our
results support the cost-effectiveness of targeted IGRA testing only in populations with a
higher prevalence of LTBI (>4.9%).

In conclusion, at a LTBI prevalence of 1.1%, both universal and targeted TST testing are not
cost-effective prior to starting immunosuppression in five year-olds with newly diagnosed
idiopathic nephrotic syndrome. Only patients who live in areas with very high rates of LTBI
(>58%) will likely benefit from universal TST testing. As more research becomes available
describing the international and sociodemographic variations in LTBI prevalence and the
specific risk of LTBI reactivation from individual immunosuppressive agents, clinicians will
be better able to tailor screening guidelines to their individual patients. While our results
specifically address young children with new-onset nephrotic syndrome, we speculate that
they are applicable to those treated with similar immunosuppressive drugs for other
conditions. Finally, research on IGRA testing may lead to this test becoming a component of
the most cost-effective screening options in areas with a higher prevalence of LTBI.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Model structure
Patients enter the first six months of the model with idiopathic nephrotic syndrome. Those
surviving the first six months of the model enter the four-state Markov state-transition model
either well or with LTBI and remain in it until death. TST, tuberculin skin test; IGRA,
interferon-γ release-assay; +, positive; TB, tuberculosis; LTBI, latent tuberculosis infection;
INH, isoniazid; −, negative.
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Figure 2. Two-way sensitivity analysis examining the risk of LTBI reactivation from
immunosuppression and the LTBI prevalence in the primary model
Solid lines represent the willingness to pay thresholds of $100,000/QALY demarcating the
tested strategies. As the LTBI prevalence and relative risk of reactivation from
immunosuppression increase from the base-case (relative hazard of 7.7 with a LTBI
prevalence of 1.1%), targeted screening becomes preferred over no-screen. At a higher LTBI
prevalence and relative risk of LTBI reactivation from immunosuppression, universal TST is
preferred over targeted screening. TST, tuberculin skin test; LTBI, latent tuberculosis
infection; QALY, quality-adjusted life years.
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Figure 3. Tornado plot (one-way sensitivity analyses, secondary model) examining targeted
IGRA versus no-screen
Parameters are varied across 95% confidence intervals or range of plausible inputs (i.e. the
cost of IGRA testing was varied by ±50% of the base-case value of $84.56) with the model
most sensitive to inputs (upper and lower values; base-case in italics) at the top of the figure
with the widest bars. Arrows show mCERs >$1,000,000/QALY or where the no-screen
strategy dominates.
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Table 1

Model inputs: probabilities, rates, quality of life, and costs

Variable Base-Case Value* Base-Case References Distribution Type Other references

Probabilities and Rates

Sensitivity TST 0.90 (0.88–1.00) 5, 58 logit 6, 31, 46, 47, 51,

Specificity TST 0.68 (0.52–0.84) 5, 46 logit 55, 58–62

Sensitivity questionnaire 0.46 34 - 63

Specificity questionnaire 0.94

Sensitivity IGRA 0.90 (0.77–0.99) 3, 5, 31, 47, 53, 58 logit 46, 55, 59, 64

Specificity IGRA 0.97 (0.90–1.00)

IGRA indeterminate 0.03 (0.02–0.05) 31 logit 3, 21, 53

Prevalence of LTBI 0.011 (0.005–0.024) 42 logit 52, 65–67

RR of LTBI reactivation while on
steroids

7.7 (2.8–21.4) 25 log normal 8–10, 68

Probability of death from TB on
steroids

0.01 estimated - 11, 31, 68

INH effectiveness 75% 13 - 6, 7, 13, 31, 47, 50, 52, 69–71

INH hepatitis 0.004 (0.001–0.010) 6 beta 31

Death from INH hepatitis 0.00002 6, 27

Probability of death from active NS 0.007 72 - 16, 17, 73

Probability of active TB on initial
presentation

0.00001 74

Discount rate (per y) 3%

Utilities

Well 1.0 -

Latent TB 0.997 31, 75, 76 - 30

Active TB 0.68 (0.65–0.72) 26, 30 logit 31

NS 0.90 77 -

INH hepatitis x 1 mo 0.85 31 - 52

Death 0.0 -

Costs (2010 United States $)
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Variable Base-Case Value* Base-Case References Distribution Type Other references

TST 39.64 36 - 31, 47, 51, 66, 78–80

 Test 6.88

 Nurse Interpretation 3.50

 Travel time/lost work 29.26

Questionnaire 1.62 51 -

IGRA 84.56 36 45

LTBI 772.29 6, 36, 37 - 13, 31, 47, 51, 52, 66, 78, 80

 Level 4 visit 98.70

 Chest x-ray (2 views) 30.45

 Level 3 visit x 8 312.64

 9 mo of INH 67.16

 Parent lost time x 9 263.34

Active TB 60,000.00 31 - 18, 31, 35, 47, 50–52, 66, 78, 80, 81

INH hepatitis x 1 mo 539.74 31, 36, 37 -

 Level 4 visit x 2 197.40

 Liver function tests x 2 17.78

 Parent lost time x 2 58.52

 6 mo of rifampin 266.04

Death (TB, hepatic failure, or NS) 100,000.00 estimated31 -

NS onset 420.48 36, 78, 82 -

 Level 3 visit x 3 117.24

 Steroids x 6 mo 215.46

 Parent lost time x 3 87.78

NS relapse 140.16 36, 78, 82 -

 Level 3 visit x 1 39.08

 Steroids x 1 mo 71.82

 Parent lost time x 1 29.26

*
Values in parentheses are 95% confidence interval or clinically plausible range.

Abbreviations: TB, tuberculosis; LTBI, latent tuberculosis infection; IGRA, interferon-γ release assay; NS, nephrotic syndrome; INH, isoniazid;
TST, tuberculin skin testing; RR, relative risk;
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Table 2

Markov model inputs that change over time

Patient Age (y) Baseline annual TB reactivation rate (no steroid therapy)23, 24 NS annual relapse rate16, 17, 19, 33

5 0.00095 0.080

15 0.00085 0.080

25 0.00075 0.006

35 0.0007 0.006

45 0.0006 0.006

55 0.00055 0

65 0.0005 0

75 0.00045 0

85 0.0004 0

95 0.00035 0

105 0.00035 0

150 0 0

Abbreviations: TB, tuberculosis; NS, nephrotic syndrome
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