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SUMMARY

OBJECTIVE : To estimate the number and cost of hospitalizations with a diagnosis of active 

tuberculosis (TB) disease in the United States.

METHODS: We analyzed the 2014 National In-Patient Sample using the International 

Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9) codes to identify 

hospitalizations with a principal (TB-PD) or any secondary discharge (TB-SD) TB diagnosis. We 

used a generalized linear model with log link and gamma distribution to estimate the cost per TB-

PD and TB-SD episode adjusted for patient demographics, insurer, clinical elements, and hospital 

characteristics.

RESULTS: We estimated 4985 TB-PD and 6080 TB-SD hospitalizations nationwide. TB-PD 

adjusted averaged $16695 per episode (95%CI $16168–$17221). The average for miliary/

disseminated TB ($22498, 95%CI $21067–$23929) or TB of the central nervous system ($28338, 

95%CI $25836–$30840) was significantly greater than for pulmonary TB ($14819, 95%CI 

$14284–$15354). The most common principal diagnoses for TB-SD were septicemia (n=965 

hospitalizations), human immunodeficiency virus infection (n = 610), pneumonia (n=565), and 

chronic obstructive pulmonary disease and bronchiectasis (COPD-B, n = 150). The adjusted 

average cost per TB-SD episode was $15909 (95%CI $15337–$16481), varying between $8687 

(95%CI $8337–$9036) for COPD-B and $23335 (95%CI $21979–$24690) for septicemia. TB-PD 

cost the US health care system $123.4 million (95%CI $106.3–$140.5) and TB-SD cost $141.9 

million ($128.4–$155.5), of which Medicaid/Medicare covered respectively 67.2% and 69.7%.

CONCLUSIONS: TB hospitalizations result in substantial costs within the US health care 

system.

RÉSUMÉ
Estimer le nombre et le coût des hospitalisations liées à un diagnostic de tuberculose (TB) aux 

Etats-Unis.
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Analyser l’échantillon national des patients hospitalisés de 2014 et les codes de l’International 

Classification of Diseases, Ninth Revision (ICD-9) afin d’identifier les hospitalisations avec une 

TB comme diagnostic de sortie principal (TB-PD) ou secondaire (TB-SD). Nous avons utilisé un 

modèle linéaire généralisé avec lien de connexion et distribution gamma pour estimer le coût par 

épisode de TB-PD et TB-SD, ajusté aux caractéristiques des patients en termes de démographie, 

d’assurance, d’éléments cliniques et d’hôpital.

Nous avons estimé 4985 hospitalisations pour TB-PD et 6080 pour TB-SD dans tout le pays. Le 

coût ajusté de la TB-PD a été en moyenne de $16695 par épisode (IC95% 16168–17221). Le coût 

moyen d’une TB miliaire/disséminée ($22 498, IC95% 21067–23929) ou d’une TB du systéme 

nerveux central ($28 338, IC95% 25 836–30 840) a été significativement plus élevé que celui de la 

TB pulmonaire ($ 14819, IC95% 14284–15354). Les diagnostics principaux les plus fréquents de 

la TB-SD ont été une septicémie (n = 965 hospitalisations), une infection au virus de 

l’immunodéficience humaine (n = 610), une pneumonie (n = 565), et une broncho-pneumopathie 

chronique obstructive et une bronchectasie (BPCO-B; n = 150 hospitalisations). Le coût ajusté 

moyen par épisode de TB-SD a été de $15909 (IC95% 15337–16481), variant de $8687 (IC95% 

8337–9036) pour les BPCO-B à $23335 (IC95% 21 979–24690) pour une septicémie. Le coût de 

la TB-PD dans le système de santé des Etats-Unis atteint 123,4 millions (IC95% 106,3–140,5) de 

dollars et celui de la TB-SD, 141,9 millions (IC95% 128,4–155,5) de dollars, dont Medicaid et 

Medicare a couvert 67,2% et 69,7%, respectivement.

Les hospitalisations pour TB ont un coût substantiel en termes de services de santé au sein du 

système de soins de santé américain.

RESUMEN
Estimar el número de hospitalizaciones con un diagnóstico de tuberculosis (TB) activa y su costo 

en los Estados Unidos.

Se analizó una muestra nacional de pacientes hospitalizados en el 2014, utilizando los códigos de 

la International Classification of Diseases, Ninth Revision (ICD-9) con el fin de reconocer las 

hospitalizaciones donde el diagnóstico principal de alta fue TB activa (TB-PD) y aquellas con TB 

activa como alguno de los diagnósticos secundarios de alta (TB-SD). Se aplicó un modelo lineal 

generalizado con función de enlace logarítmica y distribución con el objeto de estimar el costo por 

episodio de TB-PD y de TB-SD ajustado con respecto a las características demográficas, la 

aseguradora y las características clínicas del paciente y las características del hospital.

Se calcularon 4985 hospitalizaciones con TB-PD y 6080 con TB-SD en todo el país. El promedio 

ajustado por episodio de TB-PD fue 16695 dólares (IC95% 16168–17221). El costo promedio por 

episodio de TB miliar o diseminada (22498 dólares; IC95% 21067–23929) o por TB del sistema 

nervioso central (28338 dólares; IC95% 25836–30840) fue significativamente mayor que por 

episodio de TB pulmonar (14819 dólares; IC95% 14284–15354). Los diagnósticos principales 

más frecuentes en los casos de TB-SD fueron septicemia (n = 965 hospitalizaciones), infección 

por el virus de la inmunodeficiencia humana (n = 610), neumonía (n = 565), enfermedad 

pulmonar obstructiva crónica y bronquiectasias (EPOC-B; n = 150 hospitalizaciones). El costo 

promedio ajustado por episodio de TB-SD fue 15909 dólares (IC95% 15337–16481) y osciló entre 

8687 dólares (IC95% 8337–9036) en caso de EPOC-B y 23335 dólares (IC95% 21979–24690) en 

caso de septicemia. En el 2014, los casos de TB-PD costaron al sistema de salud de los Estados 
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Unidos 123,4 millones de dólares (IC95% 106,3–140,5 millones) y los de TB-SD costaron 141,9 

millones de dólares (IC95% 128,4–155,5 millones), de los cuales Medicaid cubrió el 67,2% y 

Medicare el 69,7%.

Las hospitalizaciones por TB originan costos considerables al sistema de salud de los Estados 

Unidos.
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GUIDELINES1 FOR THE CLINICAL management of Mycobacterium tuberculosis disease 

that is not resistant to both rifampin and isoniazid (98.7–99.1% of reported tuberculosis [TB] 

cases2) typically recommend a 6-month regimen of chemotherapy administered 

predominantly in ambulatory settings.2,3 However, TB is often treated for longer. For 

example, the recommended minimum length of treatment for multidrug-resistant TB is 18–

24 months, for TB resistant to rifampin it is 12–18 months, and it varies between 9 and 12 

months for TB with a slow response to treatment or for certain extra-pulmonary TB sites.1

For all forms of TB, most of the direct costs of treating the disease result from 

hospitalization,4,5 as nearly half (49%)5 of TB patients are hospitalized at least once to 

initiate/change their treatment, manage adverse reactions to medication, or manage severe 

worsening of TB disease.6 Furthermore, an average hospitalization for different types of TB 

can last from nearly 2 weeks (11–17 days)5–7 to as much as 12 months (for extensively drug-

resistant TB).6,8

During the last decade, several studies have estimated the cost of TB hospitalization 

episodes in the United States.7,9,10 However, these included active TB, along with non-TB 

disease (e.g., personal history of TB or primary tuberculous infection),7 focused on a limited 

number of TB disease sites,10 or only presented estimates for populations covered by private 

insurance (a minority of TB patients).9 Our study used nationally representative data and a 

comprehensive categorization scheme to identify all hospitalization episodes with a recorded 

principal or any secondary diagnosis of active TB in 2014 and estimated per episode and 

total hospitalization costs.

The nationally representative estimates of per episode and total hospitalization costs add 

important information for determining the overall economic burden of TB in the United 

States. Furthermore, estimates of in-patient TB care will inform the efforts of the Centers for 

Disease Control and Prevention (CDC) and TB control programs to advance TB elimination 

in the United States. Elimination of the disease has been a national TB policy goal since 

1989.11 Slower declines in TB in recent years call for revised strategies to accelerate 

progress toward disease elimination.11,12 Estimates of the cost of current TB treatment 

activities are critical for evaluating the cost-effectiveness and cost-benefit of alternative TB 

elimination strategies, such as scaled-up uptake of latent tuberculous infection (LTBI) 

testing and treatment in high-risk populations or increased adoption of short-course LTBI 
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treatment regimens.12,13 A clearer understanding of the cost of TB control and prevention 

will allow TB programs to best allocate their limited resources.

METHODS

Data

The 2014 data from the Healthcare Cost and Utilization Project (HCUP) National In-Patient 

Sample (NIS) were analyzed for this study.14 In 2014, the NIS sampled 20% of discharges 

from all US hospitals, excluding federal, rehabilitation, and long-term acute care hospitals 

(defined in Table 1),15 and contained 7.1 million unweighted or 35.4 million weighted 

observations.14 For each hospitalization, the NIS included the ‘principal’ (or first-listed) 

diagnosis occasioning hospital admission and up to 29 secondary diagnoses. The database 

also included total hospital charges (without hospital-based physician fees),15 hospital-

specific cost-to-charge ratios (CCRs), primary insurer, patient demographics, clinical 

elements, and hospital characteristics.

As the 2014 NIS eliminated all patient and state identifiers,14 institutional review board 

approval of the study was not required.20

Tuberculosis-related hospitalizations and their cost

TB-related hospitalizations were identified using the International Classification of Diseases, 

Ninth Revision, Clinical Modification (ICD-9)21 codes 011.x–018.x (Figure 1). The 

presence of principal diagnosis with these codes indicated hospitalizations principally for 

TB (TB-PD).4,9 Similarly, hospitalizations with TB noted as any secondary diagnosis (TB-

SD) indicated hospitalizations with such ICD-9 codes on any of 29 secondary diagnoses.7 To 

avoid double counting of hospitalizations with TB noted as both principal and any secondary 

diagnosis, we classified such episodes only as TB-PD. For TB-SD hospitalizations, we 

identified principal non-TB diagnoses using HCUP Clinical Classifications Software (CCS; 

Agency for Healthcare Research and Quality, Rockville, MD, USA) for the ICD-9 

Categorization Scheme.22 For each hospitalization, we computed the actual costs of hospital 

services (in 2014 US dollars) by multiplying the reported total charges by 2014 hospital-

specific CCRs,16 obtained from hospital accounting reports collected by the Centers for 

Medicare and Medicaid Services (Baltimore, MD, USA).

Statistical analyses

To account for the sampling design of NIS data, we used Stata v 14.0 (StataCorp LP, College 

Station, TX, USA) prefix command ‘svy’ to estimate weighted frequencies, unadjusted 

averages and total costs. Total costs were calculated by adding up the costs of TB-PD or TB-

SD hospitalizations for the weighted sample. The adjusted average costs per episode were 

estimated using a generalized linear model with log link and gamma distribution, which 

accounted for positive, highly skewed and right-tailed cost data. The covariates included 

primary expected payer, patient’s sociodemographic characteristics, patient’s clinical 

elements, and hospital characteristics.15,17–19 All covariates are listed and defined in Table 

1. To reduce potential multicollinearity that can affect the magnitude and statistical 

significance of coefficients,23 we computed correlations of estimated coefficients and 
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variance inflation factor (VIF) and included only covariates with VIF <10.23,24 Given the 

log-link specification, we reported exponentiated coefficients eβ, where (eβ −1)*100 

represented the percentage change in costs per unit change in covariates when compared to 

the reference group.9 All results were reported with 95% confidence intervals (CIs).

RESULTS

In 2014, we estimated 11065 hospitalizations nationwide with TB noted as principal or any 

secondary diagnosis, including 4985 TB-PD hospitalizations, 6515 TB-SD hospitalizations, 

and 435 hospitalizations with TB noted as both TB-PD and TB-SD (Figure 1). Nearly three 

quarters of both TB-PD and TB-SD hospitalizations (74.7% and 70.5%, respectively) were 

for pulmonary TB (PTB), whereas other TB forms each accounted for 4–9% of TB-PD 

hospitalizations. If TB was noted as any secondary diagnosis, then the most common 

principal diagnoses were septicemia (14.8%, number of hospitalizations 965), human 

immunodeficiency virus (HIV) infection (9.4%, n = 610), pneumonia (8.7%; n = 565), TB 

(6.7%; n = 435), and chronic obstructive pulmonary disease and bronchiectasis (COPD-B; 

2.3%; n=150). Overall, these five conditions accounted for 41.9% of all TB-SD 

hospitalizations. Of all hospitalizations with these five conditions noted as principal 

diagnosis, episodes with secondary diagnoses of TB had a 50–80% higher unadjusted cost of 

hospitalization than episodes without secondary diagnoses of TB (Figure 2).

For all 11065 TB-related hospitalizations, the majority of patient, visit, and hospital 

characteristics were similar (Table 2). TB-PD and TB-SD hospitalizations occurred 

predominantly among males (65.9% and 61.6%, respectively), persons aged ⩾45 years 

(57.0% and 73.2%), and Medicaid (33.6% and 31.8%) or Medicare (22.6% and 35.0%) 

recipients. TB-PD and TB-SD hospitalizations had an average of 3.5–5.6 chronic conditions, 

1.7–2.3 procedures, and a length of stay of 11–15 days. Both TB-PD and TB-SD 

hospitalizations were recorded predominantly in private non-profit (58.2% and 65.3%, 

respectively), large (56.8% and 56.3%) hospitals, located in the South (39.5% and 40.0%) or 

West (29.7% and 28.6%, respectively). The majority of TB-PD hospitalizations occurred 

amongHispanics (27.0%), whereas most TB-SD hospitalizations occurred among Whites 

(30.9%).

Cost of tuberculosis-related hospitalizations

For both TB-PD and TB-SD episodes (Table 3), the adjusted average cost of hospitalization 

increased with the length of stay (by 3.2% and 4.2% per day, respectively; P < 0.001) and 

the number of chronic conditions (3.7% and 3.6% per condition; P < 0.001) or procedures 

(9.9% and 11.0% per procedure; P < 0.001). Having a major operating room procedure 

increased hospitalization cost by 43.6% for TB-PD and 40.2% for TB-SD (P < 0.001). In 

TB-PD hospitalizations, the cost of treating patients from the wealthiest communities 

(income $66000+ annually) was higher (12.7%, P = 0.02) than for patients from the poorest 

areas (income ⩽$40000). However, among all TB-PD and TB-SD hospitalizations adjusted 

for length of stay and patient chronic conditions, there was no statistically significant 

difference in hospitalization costs by race/ethnicity, age, or primary insurer.
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Overall, the adjusted average cost per TB-PD hospitalization (Tables 3 and 4) was $16 695 

(95%CI $16168–$17221), which varied significantly by TB disease site and geography. 

Hospitalization cost for miliary/disseminated TB ($22498, 95%CI $21067–$23929; 

P=0.014) and for central nervous system TB ($28338, 95%CI $25836–$30840; P = 0.008) 

was significantly greater than for PTB alone ($14819, 95%CI $14284–$15354). 

Hospitalizations in the West ($23 302, 95%CI $21 992–$24611) or Northeast ($21036, 

95%CI $19833–$22238) were nearly twice (P < 0.001 and P=0.003, respectively) as 

expensive as hospitalizations in the Midwest ($12879, 95%CI $11937–$13820).

The adjusted average cost per TB-SD hospitalization was $15909 (95%CI $15337–$16481), 

which varied between $14073 (95%CI $13006–$15140) in the Midwest and $18862 (95%CI 

$17496–$20228) in the West. Among most common principal diagnoses, hospitalizations 

with septicemia ($23335, 95%CI $21979–$24690) or HIV infection ($21472, 95%CI 

$20009–$22937) were more expensive, whereas hospitalizations with pneumonia ($11074, 

95%CI $10 404–$11 744) or COPD-B ($8687, 95%CI $8337–$9036) were less expensive 

than the TB-SD average.

The estimated total US cost of TB-related hospitalizations in 2014 was $123.4 million 

(95%CI $106.3–$140.5) for TB-PD and $141.9 million (95%CI $128.4–$155.5) for TB-SD 

(Table 4). The total TB-PD cost was concentrated in the West ($48.0 million, 95%CI $34.0–

$62.0) and Northeast ($30.1 million, 95%CI $24.0–$36.3), although these regions 

represented a smaller proportion of TB-PD hospitalizations (West, 38.9% of the total cost 

and 29.7% of hospitalizations; Northeast, 24.3% and 19.1%, respectively; Tables 2 and 4). 

By contrast, the South represented the largest proportion of TB-PD hospitalizations (39.5%, 

Table 2); however, it had only 27.0% of TB-PD costs ($33.3 million, 95%CI $26.4–$40.3; 

Table 4). Among TB-SD hospitalizations, the four most common principal diagnoses 

(septicemia, HIV infection, pneumonia, and COPD-B) accounted for 37.5% of 

hospitalizations, and for a comparable 41.8% of the total cost (Table 4).

Most of the total TB-related hospitalization costs were paid by Medicaid ($51.2 million, 

95%CI $38.2–$64.2, or 41.5% of total TB-PD hospitalization cost; $51.6 million, 95%CI 

$44.0–$59.2, or 36.4% of total TB-SD hospitalization cost), followed by Medicare ($31.7 

million, 95%CI $26.6–$36.8, or 25.7%, and $47.3 million, 95%CI $41.5–$53.1, or 33.3%, 

respectively). Private insurance paid less than 20% of total TB-PD and TB-SD 

hospitalization costs ($21.3 million, 95%CI $17.5–$25.1, or 17.2% and $22.6 million, 

95%CI $17.9–$27.3, or 15.9%, respectively). Approximately 11% of total hospitalization 

costs was for uninsured patients ($14.6 million, 95%CI $12.0–$17.1, or 11.8% and $15.6 

million, 95%CI $12.8–$18.4, or 11.0%, respectively). Among all insurance types, Medicaid 

accounted for a greater share of total costs than Medicaid’s share of hospitalizations (TB-

PD, 41.5% of the total cost and 33.7% of hospitalizations; TB-SD, 36.4% of the total cost 

and 31.8% of hospitalizations). For other insurance types, the distribution of the total costs 

reflected the distribution of hospitalizations.
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DISCUSSION

Our study provides the most recent national estimates of the number and the cost of 

hospitalizations among US patients with active TB disease. In 2014, we estimated 4985 TB-

PD and 6080 TB-SD hospitalizations nationwide. Among TB-PD, with an adjusted average 

cost of $16695 per hospitalization, costs were significantly higher for miliary/disseminated 

($22 498) and CNS TB ($28 338) than PTB ($14819). Among TB-SD, hospitalizations with 

septicemia ($23335) and HIV infection ($21472) were more expensive than the TB-SD 

adjusted average ($15909). The total US cost of TB-PD and TB-SD hospitalizations 

exceeded $120 million and $140 million, respectively, with the majority of the costs covered 

by Medicaid/Medicare (TB-PD, 67.2%; TB-SD, 69.7%).

During the last decade, several papers have estimated the number of US TB-related 

hospitalizations. Mirsaeidi et al. focused on TB-PD hospitalizations for PTB (period from 

2001 to 2012) and estimated an average of 5770 hospitalizations per year,10 compared with 

our 2014 estimate of 3725 PTB-PD hospitalizations. This decrease likely reflects a recent 

sharp decline in TB cases, from 15 945 in 2001 to 9406 in 2014.2

Holmquist et al. accounted for pulmonary and extra-pulmonary TB diseases and analyzed 

TB-PD and TB-SD hospitalizations.7 Contrary to our results (11065 hospitalizations with 

any TB ICD-9 code in 2014: 45% TB-PD and 55% exclusively TB-SD hospitalizations), in 

2006 Holmquist et al. identified nearly 58500 TB-related hospitalizations, of which 15% 

were TB-PD and 85% were TB-SD. This discrepancy was due to differences in defining TB, 

as Holmquist et al. included non-TB disease (i.e., primary tuberculous infection, personal 

history of TB, and late effects of TB without evidence of active disease), as well as active 

TB (described in our study). When we applied methodology from Holmquist et al. to 2014 

NIS data (results not shown), we identified 54760 hospitalizations with any TB ICD-9 

codes, including 5065 (9%) TB-PD and 49695 (91%) TB-SD hospitalizations, and estimated 

that non-TB disease accounted for 1.6% (80 episodes) of TB-PD and 87.4% (43433 

episodes) of TB-SD hospitalizations.

Owusu-Edusei et al. estimated 2010–2014 costs of TB-PD hospitalizations among 

commercially insured US patients.9 When we created a data subset for only privately insured 

patients, our estimates of hospitalization costs were half as large as in Owusu-Edusei et al. 

(our study, $14118 per TB-PD hospitalization; Owusu-Edusei et al., $33085 in 2014 US 

dollars). This was because we 1) calculated costs rather than payments, 2) did not include 

physician costs, and 3) estimated per hospitalization rather than per patient cost, including 

multiple hospitalizations. The NIS allowed us neither to compare costs with payments nor to 

identify unique enrollees to estimate per person cost of in-patient care. However, the 

majority of hospitalizations in Owusu-Edusei et al. represented unique enrollees (892 TB 

hospitalizations, 825 enrollees), implying a slight difference between an average cost per 

person ($33085)9 and per hospitalization (approximately $30000). To include physician 

costs, we applied insurer-specific professional expenditure ratios for CCS code 1 (TB) and 

codes 2, 5, 122, and 127 (septicemia, HIV infection, pneumonia, and COPD-B, 

respectively).25 Compared to hospitalization costs alone, estimated hospital and professional 

TB-PD costs would be 20% higher for private insurers and Medicare, and 9% higher for 
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Medicaid, whereas TB-SD costs would be respectively 13–15% and 6–8% higher (results 

not shown). The residual difference in estimated costs between our study and that of Owusu-

Edusei et al. was likely due to differences between costs and payments.

Our study is unique in estimating the US cost of hospitalizations with a diagnosis for active 

TB, as the three previous studies reported on 1) hospital charges,10 which were nearly four 

times16 higher than the actual costs of hospitalization; 2) privately insured patients9 who, 

according to our results, represented only 21% of TB-PD and 17% of TB-SD 

hospitalizations; or 3) hospitalizations for both active TB and non-TB disease,7 which, as 

our study demonstrates, were dominated by non-TB disease. Our estimates of health care 

costs for TB-related in-patient care are therefore not directly comparable with findings from 

those studies updated to 2014 dollars.

There are several limitations to our study. As NIS reported hospitalization discharges rather 

than individual patients, we could not differentiate between patients with single and multiple 

hospitalizations or estimate the per person cost of in-patient care. We have also 

underestimated the cost of in-patient care, as the NIS reported only hospital costs and 

excluded physician costs. For TB-SD hospitalizations, we could not estimate the cost 

attributable to TB alone, as some costs were attributable to the principal or secondary non-

TB diagnoses. Furthermore, NIS lacked measures of disease severity, drug resistance, and 

treatment practices, limiting our ability to analyze the contribution of these factors to the 

cost of TB-related hospitalizations. This analysis also did not include the cost of TB-related 

ambulatory care. Finally, it is possible that some TB diagnoses were not confirmed by a 

positive M. tuberculosis culture by the time of hospital discharge, and thus some 

hospitalizations might not have been for verified TB.

CONCLUSION

In 2014, the cost of 11065 hospitalization episodes with a principal or any secondary 

diagnosis of active TB exceeded $260 million. Hospitalizations that involve TB result in 

substantial costs within the US health care system and reinforce the need to focus on TB 

prevention.13
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Figure 1. 
Hospitalization episodes with TB noted as a principal or secondary diagnosis, United States, 

2014 (n = 11 065).* (Source:14). A) TB noted as a principal diagnosis (n = 4985); B) TB 

noted as any secondary diagnosis (n=6515); C) TB noted as a principal or any secondary 

diagnosis (n = 11 065). *Principal or any secondary diagnoses include 4985 TB-PD 

hospitalizations, 6080 exclusively TB-SD hospitalizations, and 435 observations with TB 

noted as both principal and any secondary diagnoses (classified as TB-PD in this study). 

ICD-9 = International Classification of Diseases, Ninth Revision;21 TB=tuberculosis; TB-

PD=TB principal diagnosis; TB-SD=TB secondary diagnosis.
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Figure 2. 
Hospitalization episodes with and without tuberculosis noted as any secondary diagnosis: 

unadjusted average cost per hospitalization episode, United States, 2014 (Source:14). TB 

(ICD-9 codes 0.11.x-0.18.x),21 HIV infection (CCS code 5), septicemia (CCS code 2), 

pneumonia (CCS code 122), and COPD-B (CCS code 127) account for nearly 42% of all 

hospitalization episodes with TB noted as any secondary diagnosis.22 Hospitalizations with 

TB noted as any secondary diagnosis include 6080 exclusively TB-SD hospitalizations and 

435 observations with TB noted as both principal and any secondary diagnoses (classified as 

TB-PD in this study). TB=tuberculosis; HIV=human immunodeficiency virus; COPD-

B=chronic obstructive pulmonary disease and bronchiectasis; ICD-9=International 

Classification of Diseases, Ninth Revision; CCS=Clinical Classifications Software; TB-

PD=TB principal diagnosis; TB-SD=TB secondary diagnosis.
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