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Abstract

Context: Targeted identification and treatment of people with latent tuberculosis infection (LTBI) 

are key components of the US tuberculosis elimination strategy. Because of recent policy changes, 

some LTBI treatment may shift from public health departments to the private sector.

Objectives: To (1) develop methodology to estimate initiation and completion of treatment with 

isoniazid for LTBI using claims data, and (2) estimate treatment completion rates for isoniazid 

regimens from commercial insurance claims.

Methods: Medical and pharmacy claims data representing insurance-paid services rendered and 

prescriptions filled between January 2011 and March 2015 were analyzed.

Participants: Four million commercially insured individuals 0 to 64 years of age.

Main Outcome Measures: Six-month and 9-month treatment completion rates for isoniazid 

LTBI regimens.
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Results: There was an annual isoniazid LTBI treatment initiation rate of 12.5/100 000 insured 

persons. Of 1074 unique courses of treatment with isoniazid for which treatment completion could 

be assessed, almost half (46.3%; confidence interval, 43.3-49.3) completed 6 or more months of 

therapy. Of those, approximately half (48.9%; confidence interval, 44.5-53.3) completed 9 months 

or more.

Conclusions: Claims data can be used to identify and evaluate LTBI treatment with isoniazid 

occurring in the commercial sector. Completion rates were in the range of those found in public 

health settings. These findings suggest that the commercial sector may be a valuable adjunct 

to more traditional venues for tuberculosis prevention. In addition, these newly developed claims-

based methods offer a means to gain important insights and open new avenues to monitor, 

evaluate, and coordinate tuberculosis prevention.
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Domestic tuberculosis (TB) elimination is a long-standing component of US public health 

policy.1–3 Unfortunately, the goal of TB elimination, defined as a rate of newly diagnosed 

TB less than 1 case per million population,1 remains unmet and progress toward meeting 

the goal has slowed.4 One important reason for this is the need to better address latent 

TB infection (LTBI).3 People with LTBI are infected with Mycobacterium Tuberculosis 
but they do not have active TB disease, they cannot transmit TB to others, and they are 

asymptomatic. Latent TB infection represents a vast and largely unaddressed reservoir of 

future TB cases.3 Up to 13 million people in the United States with LTBI remain at elevated 

risk for developing TB through their lifetime; without treatment, 5% to 10% of these 

individuals will develop active TB.5,6

Only 14% of domestic TB cases are from recent transmissions of Mycobacterium 
tuberculosis; most developed TB after a period of LTBI.7 Latent TB infection treatment 

prevents progression to active TB in a sizable proportion of patients,8 so the majority of 

cases of active TB in the United States would have been prevented had the LTBI been 

proactively identified and had LTBI treatment been completed. Accordingly, targeted efforts 

to identify and treat people with LTBI are increasingly important to domestic TB prevention, 

control, and elimination strategies.9

The overwhelming majority of TB control and prevention, including LTBI treatment, has 

traditionally been provided by safety net and local public health agencies.3,10–12 This may 

be changing with the Affordable Care Act’s deliberate move toward insurance-financed care, 

and some treatment for LTBI previously occurring in public health departments is likely 

shifting to private sector health care providers.11–13 This shift will be expedited with the 

US Preventive Services Task Force’s (USPSTF) recent assignment of a “grade B” rating 

to the practice of screening for LTBI in populations that are at increased risk of TB.14 

With this rating, the Affordable Care Act requires that TB/LTBI testing in these populations 

be covered by health plans at no out-of-pocket cost to patients.15 Even in the absence of 

these explicit requirements, the USPSTF recommendation would promote increased testing. 
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The recommendation raises awareness and provides information regarding best practices 

and evidence-based medicine that facilitate the provision of quality care. These factors will 

likely drive increased LTBI treatment initiation in the private sector. As activity in the 

commercial setting grows, it is important for public health authorities and health plans to 

consider how commercial claims data can be used to inform planning and evaluation of TB 

prevention.

The authors identified and evaluated LTBI treatment using commercial claims data to 

provide methods and inform planning around TB prevention occurring in the commercial 

health care sector. Latent TB infection treatment with daily-dose isoniazid regimens was 

examined because past research indicates that they have been the overwhelmingly dominant 

regimens prescribed for LTBI.16 The specific objectives were to (1) develop methodology to 

identify LTBI-related health care and specifically long-term daily-dose isoniazid treatment 

using medical and pharmacy claims data, and (2) estimate the treatment initiation and 

completion rates from a large commercial claims data set.

Methods

The institutional review board of University of North Texas Health Science Center reviewed 

and approved this project as exempt category research.

Data source

The authors analyzed a deidentified, randomly selected sample of paid medical and 

pharmacy claims and health insurance enrollment data for 4 million continuously 

commercially insured individuals 0 to 64 years of age from the Optum Impact National 

Research Database.17 This database includes claims data for approximately 30.6 million 

commercially insured people, which is roughly 19% of the commercially insured population 

in the United States. These claims represent insurance-covered office visits, inpatient and 

outpatient facility and professional services, independent laboratory services, transportation 

services, prescriptions, and other health care services reimbursed by commercial insurers. In 

addition, the Optum data contain basic information about the individuals (ie, sex, age group, 

census division) and their health insurance enrollment time spans.

All people in the sample had continuous health insurance enrollment with both medical 

and pharmacy coverage beginning January 1, 2011, and ending no earlier than December 

31, 2013. The data reflect insurance-covered services rendered and prescriptions filled from 

January 2011 through the end of each person’s health insurance coverage period or March 

31, 2015, whichever came first. Of the 4 million people in the sample, 2 390 112 (59.7%) 

were continuously enrolled through March 2015. In total, the sample represented 186 670 

279 person/months of commercial insurance-covered health care utilization. The distribution 

of individuals in the sample roughly approximated the 2010 US population distribution 

based on census divisions.18

The authors developed an algorithm to identify people initiating and those completing 6 to 

9 months of isoniazid. This algorithm identifies billing codes suggestive of LTBI treatment 

within the claims data and then applies increasingly sensitive logic to retain only those 
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episodes of care that can be confidently attributed to LTBI treatment for final analysis. For 

those meeting the inclusion criteria for final analyses, treatment completion and initiation 

rates were calculated. The authors defined “LTBI treatment” as 6-month or 9-month daily-

dose isoniazid LTBI treatment regimens.

Process to identify LTBI treatment

The algorithm to identify individuals eligible to be included in the LTBI treatment 

completion analyses is depicted in Figure 1. The algorithm requires a 6-month preperiod 

and a 1-year postperiod to assess treatment completion, so 18 months of each individual’s 

data are used (Figure 2). Justifications for the exclusions made at each point in the process 

are detailed in Supplemental Digital Content 1, available at http://links.lww.com/JPHMP/

A356,16,19–23 and Supplemental Digital Content 2, available at http://links.lww.com/

JPHMP/A357, details the sensitivity testing related to cell F in Figure 1. Specific billing 

codes for each step are available in Supplemental Digital Content 3, available at http://

links.lww.com/JPHMP/A358.

The process begins by identifying people with prescriptions for isoniazid. By the end of 

the process, 2 groups of individuals remain. One group’s data contain strong evidence that 

they were receiving isoniazid-only LTBI treatment (Figure 1, terminal cell E). A smaller 

group of individuals who fill prescriptions for isoniazid were not disqualified (Figure 1, cells 

1-9 and 12), but their claims data histories contained no specific evidence that they were 

being treated for LTBI (Figure 1, cells 10 and 11). No uses for isoniazid other than those 

previously noted21–23 were identified, so it is likely that the individuals in this group were 

also being treated for LTBI.

Statistical assessment of group equivalency

The authors used 2 types of statistical tests to compare the number of isoniazid prescriptions 

filled to determine whether (1) people without evidence of LTBI testing or diagnoses (Figure 

1, terminal cell G), and (2) those with LTBI testing or diagnoses (Figure 1, terminal cell E) 

both consist of people taking isoniazid for LTBI treatment. First, bivariate and multivariable 

ordinal logit regression models were used to determine whether there were differences in 3 

levels of completion-–completion of neither the 6-month regimen nor the 9-month regimen, 

completion of the 6-month regimen but not the 9-month regimen, and completion of the 

9-month regimen. Second, bivariate and multivariable zero-truncated negative binomial 

models were used to determine whether they differed in terms of the number of months 

of isoniazid prescriptions filled. All models were calculated using robust standard errors, 

and multivariable models included sex, age group, region, and year as covariates. A lack 

of significant differences based on all of these tests would be used as evidence that the 2 

groups were equally likely to represent individuals being treated for LTBI. In that case, both 

groups would be included in the treatment initiation and completion analyses. Conversely, 

if significant differences were identified, LTBI treatment initiation and completion would be 

calculated only for the group of individuals with LTBI testing procedures or diagnoses. In 

addition, the authors generated frequency distributions to examine individuals included in 

the completion analysis and those completing isoniazid treatment.
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Completion and initiation rate calculations

The authors calculated 6-month and 9-month completion rates. Claims data do not provide 

the information needed to determine whether a patient was prescribed a 6- or 9-month 

regimen of isoniazid, so both of these regimens were assessed for each individual. 

Completion of the 9-month and 6-month daily isoniazid treatment regimen was defined 

as at least 270 and 180 doses received within 12 and 9 months, respectively.16 Completion 

rates were calculated as the proportion of completed treatments among those individuals 

who initiated treatment in the final analyses.

To calculate the LTBI treatment initiation rate within commercially insured persons, the 

authors identified all treatment initiations, even where completion could not be evaluated, 

by rerunning the algorithm depicted in Figure 1 but this time retaining individuals without 

12 months of continuous insurance coverage in the postperiod (Figure 1, cells 2 and A). 

The result was used as the numerator, and the treatment initiation rate was denominated in 

person-years.

Results

Assessment of group equivalency

Comparing the 2 groups that were potentially eligible to be included in the completion 

analysis, 960 had LTBI-testing procedures or diagnoses while 114 did not have these 

procedures or diagnoses. The results of the ordinal logit models that examined differences 

in 3 levels of completion indicated that there were no significant differences between 

the 2 groups in the levels of treatment completion achieved (unadjusted odds ratio, 

1.22; confidence interval [CI], 0.84-1.78; adjusted odds ratio, 1.176; CI, 0.801-1.722). 

Nonsignificant Brant tests indicated that the parallel regression assumptions of the ordinal 

logit models were not violated.

Similarly, the results of the zero-truncated negative binomial models indicated that there 

was no significant difference between the 2 groups in terms of the number of isoniazid 

prescriptions that they filled (unadjusted incidence rate ratio: 1.15, CI: 0.99-1.34; Adjusted 

incidence rate ratio: 1.13, CI: 0.96-1.32). Given the lack of statistically significant 

differences, the authors concluded that both groups consist of people taking isoniazid for 

LTBI treatment. The groups were combined to estimate the proportion of these individuals 

who completed each of the 2 treatment regimens.

Treatment initiation and completion rates

The authors identified 1197 LTBI treatments initiated during 9555 858 commercially 

insured person-years over 33 months of observation, an annual treatment initiation rate 

of 12.5/100 000. Completion could be evaluated for 1074 of these; 497 (46.3%; CI, 

43.3-49.3) completed at least the 6-month regimen. Of those, 243 (48.9%; CI, 44.5%-53.3%) 

completed the 9-month regimen (Table). Thus, the 9-month treatment completion rate was 

22.6% (243/1074; CI, 20.2%-25.2%). The characteristics of those evaluated for treatment 

completion are detailed in Supplemental Digital Content 4, available at http://links.lww.com/

JPHMP/A359.
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Discussion

The authors successfully used claims data to identify and evaluate LTBI treatment among 

a large national sample of commercially insured individuals. The 6-month LTBI treatment 

completion rates among patients initiating commercial insurance-covered LTBI treatment 

are on the lower end of the 39% to 79% range of isoniazid-only LTBI treatment completion 

rates observed in retrospective studies conducted in public health settings.16,24–36 Almost 

half of those initiating treatments in the sample completed a 6-month or longer regimen. 

Almost half of those, roughly one-quarter of all those initiating treatment, completed 9 

or more months. Just as importantly, the authors quantified LTBI treatment rates in the 

commercial sector based on a sizable and roughly geographically representative national 

sample of data. Previous research on LTBI treatment in the private sector has focused only 

on limited geographic areas or select samples of providers.10

These results indicate that LTBI treatment was occurring in the commercial health care 

setting prior to the USPSTF recommendations. Commercial health care is likely a valuable 

adjunct to more traditional venues for TB prevention efforts. An increasing proportion 

of the US population has commercial insurance, and currently more than 70% of adults 

and more than 56% of children in the US population are commercially insured.37 The 

commercially insured US population includes many of the persons at highest risk of LTBI 

and TB, including foreign-born persons.38 More than 59% of foreign-born individuals in the 

United States have private health insurance, and this rate is increasing.39 As more people 

become commercially insured and as health care financing and policy evolve, management 

of LTBI will likely become increasingly common within the commercial health care sector. 

It is important to understand treatment patterns in the commercial sector for LTBI as much 

to identify opportunities as to assess care quality. This study provides important evidence 

toward both. The authors did not evaluate how well LTBI treatments in the sample were 

targeted to persons at risk for progression to active TB, and work should be done to gauge 

the potential effectiveness of those efforts. But, given that medication adherence is one 

measure of care quality,40–42 the finding that the rates of completion of at least 6 months 

of isoniazid treatment are similar in commercial and public settings suggests that LTBI 

treatment through commercial health care is of comparable quality to that in public health 

setting by at least that common indicator.

Administrative claims data are ubiquitous and accessible. At the same time, they are 

collected to facilitate payment, not to inform clinical decision making, and realizing their 

potential can be challenging.43 Unlike data collected from disease reporting or ad hoc 

program evaluation in the public health setting, LTBI-related health care is not directly 

identified in claims data. Instead, it must be inferred from claims data rather than simply 

counted, and the authors are unaware of prior work that either provides methods or that has 

done so. By designing and testing the logic and methodologies necessary to tap into this 

resource, the authors enable public health researchers and health plans to explore their own 

data and build on this work.

The authors analyzed commercial insurance claims data, but the codes used to represent 

diagnoses, procedures, and medications found on medical and pharmacy claims are 
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generally consistent across private and public third party payers.44 The methods developed 

in the current study may be as useful to analyze public payer claims data from Medicare 

and Medicaid as from commercial payers. Claims data from public and private payers are 

widely available; researchers can gain access to or receive files of these data by purchasing 

the data or paying an access fee. Private companies have developed claims databases 

containing public and private payers’ data, public payer claims data are available from 

the Centers for Medicare and Medicaid Services or directly from states, 6 states currently 

have all-payer claims databases available to researchers, and the majority of the remaining 

states are developing or are interested in developing such databases.17,45–49 In addition, as 

public health departments and other safety net agencies begin to bill third party payers for 

services,13 these new methods can guide them in program evaluation.

The uninsurance rate in the United States is decreasing and organizations such as the 

USPSTF are recognizing the benefits of targeted LTBI screening. As a result, insurance-

covered LTBI-related care is becoming available to and will likely be used by more people. 

Consequently, claims-based methods to examine LTBI in the private sector are increasingly 

relevant.39 As the coordinating discipline for protections against TB in the United States, it 

is important that public health authorities use claims-based methods to monitor TB-related 

health care services taking place beyond their clinics and seek to include such data in 

their decision making. In so doing, the public health community will continue its important 

leadership role to encourage LTBI treatment in both the public and private sectors and more 

effectively drive progress toward US elimination goals.

There are numerous opportunities for future research exploring LTBI treatment in the private 

sector. The current study develops a methodology to identify isoniazid treatment within 

claims data, but it does not identify treatment with other regimens. Claims-based methods to 

identify and evaluate treatment completion in regimens with shorter treatment durations will 

become increasingly important, given that the CDC’s Division of Tuberculosis Elimination 

strategic plan involves scaling up the use of shorter-course LTBI treatments.9 In addition, the 

associations between treatment completion and clinical or sociodemographic characteristics 

of interest (eg, immunosuppression, age) were not examined. Estimating the proportion of 

LTBI treatment taking place in the private sector and how these proportions change over 

time are other topics in need of research.

This study does have limitations. Only patients who fill at least 1 prescription become 

visible to medication adherence studies that rely on claims data, and the authors cannot 

assess nonacceptance of treatment or determine how many people accepted treatment but 

failed to fill their first prescription.50 The bias introduced by this missing information 

limits the ability to make more broad comparisons to public sector quality on the basis of 

treatment acceptance but would not challenge the basic findings of the initiated treatment 

rate and outcomes. One also cannot know whether a patient filled a prescription but did not 

ingest the medication, but this is true for any setting not using directly observed preventive 

therapy.50 Similarly, claims data do not contain information needed to determine whether 

a 6- or 9-month regimen was initiated. In the public sector, the majority of patients are 

prescribed a 9-month regimen16; it cannot be determined from claims data whether the 

same is true in the private sector. Also, for individuals who initiate LTBI treatment but are 
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subsequently diagnosed with active TB, one cannot determine whether there was an initial 

misdiagnosis, a progression to active TB during treatment, or a progression to active TB 

after treatment completion or discontinuation. However, the algorithm is robust to variations 

in assumptions for these individuals (see Supplemental Digital Content 2, available at 

http://links.lww.com/JPHMP/A357). Furthermore, some variables could not be examined. 

As is typical with claims data,43 detailed demographic information (eg, race/ethnicity, 

income) was unavailable. Information about individuals’ locations was limited due to the 

deidentification of the data set.

In addition, the initiation rate is based on all commercially insured individuals rather than 

those at risk of TB/LTBI, tested for TB/LTBI, or offered LTBI treatment because data 

exploration indicated that testing and test results are inconsistently coded in claims and 

offers of treatment are not coded. The initiation rate should be considered a conservative 

estimate, given that the authors excluded individuals with a diagnosis of active TB. While 

diagnoses on claims generally represent clinical conditions and are of great use in research 

and surveillance,43 they are imperfect because providers may code diagnoses presumptively 

or as justifications for further testing.51 Thus, a subset of individuals excluded because of 

TB diagnosis codes may have had LTBI rather than active TB.

Finally, it is likely that at least some people receiving LTBI-related medical care do 

so using a mix of public and commercial services. Presumably, some individuals’ LTBI 

treatment in the commercial sector occurs only after interaction with the public sector 

(eg, being identified by the health department as a contact to a person with infectious 

TB). Pharmacy claims in the sample did not contain information about the prescribing 

provider, so the authors were unable to discern between isoniazid prescribed by private 

and public sector practitioners. In this analysis, 10.6% of the people initiating LTBI 

treatment with isoniazid had no LTBI-related diagnoses or procedures in the medical claims. 

These individuals may have been prescribed isoniazid by public health departments but 

filled their prescription through private pharmacies using insurance benefits; conversely, 

private sector providers may have prescribed these individuals isoniazid for LTBI without 

coding-associated diagnoses or procedures on medical claims. Still, while these limitations 

might cloud the understanding of how prevention efforts are distributed among public and 

private agencies, they do not challenge this study’s basic findings regarding insurance paid 

treatment incidence and completion rates.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Implications for Policy & Practice

• Latent tuberculosis infection treatment is occurring in the private health care 

sector, with completion rates within the range of rates observed in public 

health settings.

• The study findings suggest a shared purpose between public and commercial 

health and the opportunity to develop commercial health care as a valuable 

adjunct to more traditional TB prevention venues.

• The claims-based methods developed by the authors offer a means to gain 

important insights and open new avenues to monitor, evaluate, and coordinate 

TB prevention.

• These methods facilitate the goal of domestic TB elimination.
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FIGURE 1. 
Process Identifying Individuals Initiating LTBI Treatment With Isoniazid for Whom 

Treatment Completion Can Be Assesseda

Abbreviations: IGRA, interferon gamma release assay; INH, isoniazid; LTBI, latent 

tuberculosis infection; TST, tuberculin skin test.
aThe process was applied to Optum Impact National Research Database claims data for 

4 million commercially insured people. The data represented services from January 2011 

through March 2015.
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FIGURE 2. 
Illustration of How 18 Months of Each Individuals’ Data Were Used to Identify Latent 

Tuberculosis Infection Treatment With Isoniazid

Abbreviation: INH, isoniazid.
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TABLE

Isoniazid-Only Latent Tuberculosis Infection Treatment Initiation and Completion Estimates, Based on 

Individuals in the Optum National Research Database Medical and Pharmacy Claims Data Sample With 

an Initial Isoniazid Prescription Filled Between July 2011 and March 2014

Measure Description Measure Value

Person/years during which treatment initiation was assessed 9 555 856.6

Number initiating treatment 1197

Annual treatment initiation rate per 100 000 insured persons 12.53

Number initiating treatment for which completion could be assessed 1074

Number completing ≥6 mo of isoniazid treatment 497

Percent completing ≥6 mo of isoniazid treatment 46.3% (95% CI, 43.3-49.3)

Of those completing ≥6 mo of isoniazid treatment

 Number completing ≥6 mo but ≤9 mo 254

 Percent completing ≥6 mo but ≤9 mo 51.1% (95% CI, 46.7-55.5)

 Number completing ≥9 mo 243

 Percent completing at ≥9 mo 48.9% (95% CI, 44.5-53.3)

Abbreviation: CI, confidence interval.
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