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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%ClI
$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.

RESUME
Estimer le nombre et le co(it des hospitalisations liées a un diagnostic de tuberculose (TB) aux
Etats-Unis.
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Analyser I’échantillon national des patients hospitalisés de 2014 et les codes de I’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
modele linéaire généralisé avec lien de connexion et distribution gamma pour estimer le colt par
épisode de TB-PD et TB-SD, ajusté aux caractéristiques des patients en termes de démographie,
d’assurance, d’éléments cliniques et d’hopital.

Nous avons estimé 4985 hospitalisations pour TB-PD et 6080 pour TB-SD dans tout le pays. Le
codt ajusté de la TB-PD a été en moyenne de $16695 par épisode (IC95% 16168-17221). Le colt
moyen d’une TB miliaire/disséminée ($22 498, 1C95% 21067-23929) ou d’une TB du systéme
nerveux central ($28 338, 1C95% 25 836—30 840) a été significativement plus élevé que celui de la
TB pulmonaire ($ 14819, 1C95% 14284-15354). Les diagnostics principaux les plus fréquents de
la TB-SD ont été une septicémie (n = 965 hospitalisations), une infection au virus de
I’immunodéficience humaine (n = 610), une pneumonie (n = 565), et une broncho-pneumopathie
chronique obstructive et une bronchectasie (BPCO-B; n = 150 hospitalisations). Le codit ajusté
moyen par épisode de TB-SD a été de $15909 (1C95% 15337-16481), variant de $8687 (1C95%
8337-9036) pour les BPCO-B a $23335 (1C95% 21 979-24690) pour une septicémie. Le colt de
la TB-PD dans le systeme 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 codt substantiel en termes de services de santé au sein du
systeme de soins de santé américain.

RESUMEN

Estimar el nimero de hospitalizaciones con un diagndstico de tuberculosis (TB) activa y su costo
en los Estados Unidos.

Se analizé una muestra nacional de pacientes hospitalizados en el 2014, utilizando los cédigos de
la International Classification of Diseases, Ninth Revision (ICD-9) con el fin de reconocer las
hospitalizaciones donde el diagndstico principal de alta fue TB activa (TB-PD) y aquellas con TB
activa como alguno de los diagnésticos secundarios de alta (TB-SD). Se aplic6 un modelo lineal
generalizado con funcién de enlace logaritmica y distribucién con el objeto de estimar el costo por
episodio de TB-PD y de TB-SD ajustado con respecto a las caracteristicas demogréficas, la
aseguradora y las caracteristicas clinicas del paciente y las caracteristicas del hospital.

Se calcularon 4985 hospitalizaciones con TB-PD y 6080 con TB-SD en todo el pais. EI promedio
ajustado por episodio de TB-PD fue 16695 délares (1C95% 16168-17221). El costo promedio por
episodio de TB miliar o diseminada (22498 délares; 1C95% 21067-23929) o por TB del sistema
nervioso central (28338 doélares; 1C95% 25836-30840) fue significativamente mayor que por
episodio de TB pulmonar (14819 dolares; 1C95% 14284-15354). Los diagnosticos principales
mas frecuentes en los casos de TB-SD fueron septicemia (n = 965 hospitalizaciones), infeccion
por el virus de la inmunodeficiencia humana (n = 610), neumonia (n = 565), enfermedad
pulmonar obstructiva crénica y bronquiectasias (EPOC-B; n = 150 hospitalizaciones). El costo
promedio ajustado por episodio de TB-SD fue 15909 dolares (1C95% 15337-16481) y oscil6 entre
8687 ddlares (1C95% 8337-9036) en caso de EPOC-B y 23335 dolares (1C95% 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 délares (1C95% 106,3-140,5 millones) y los de TB-SD costaron 141,9
millones de dolares (1C95% 128,4-155,5 millones), de los cuales Medicaid cubri6 el 67,2% y
Medicare el 69,7%.

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

Keywords
active tuberculosis; in-patient care; health care cost; expected payer; insurance

GUIDELINES! 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]
cases?) 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.!

For all forms of TB, most of the direct costs of treating the disease result from
hospitalization,*® as nearly half (49%)>° 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.® Furthermore, an average hospitalization for different types of TB
can last from nearly 2 weeks (11-17 days)®>~’ 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.”-9-10 However, these included active TB, along with non-TB
disease (e.g., personal history of TB or primary tuberculous infection),” 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).? 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.1213 A clearer understanding of the cost of TB control and prevention
will allow TB programs to best allocate their limited resources.

METHODS
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Data

The 2014 data from the Healthcare Cost and Utilization Project (HCUP) National In-Patient
Sample (N1S) were analyzed for this study.1# 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),° and contained 7.1 million unweighted or 35.4 million weighted
observations.4 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),® 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,24 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)?! codes 011.x-018.x (Figure 1). The
presence of principal diagnosis with these codes indicated hospitalizations principally for
TB (TB-PD).49 Similarly, hospitalizations with TB noted as any secondary diagnosis (TB-
SD) indicated hospitalizations with such 1CD-9 codes on any of 29 secondary diagnoses.’ 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,6 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.1>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 <10.2324 Given the
log-link specification, we reported exponentiated coefficients eP, where (eP —-1)*100
represented the percentage change in costs per unit change in covariates when compared to
the reference group.® All results were reported with 95% confidence intervals (CIs).

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%ClI $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%Cl $15337-$16481),
which varied between $14073 (95%CI1 $13006-$15140) in the Midwest and $18862 (95%Cl
$17496-$20228) in the West. Among most common principal diagnoses, hospitalizations
with septicemia ($23335, 95%CI $21979-$24690) or HIV infection ($21472, 95%ClI
$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%CI1 $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%ClI
$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,0 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.” 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.® 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)° 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).2> 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,? which were nearly four
times1® higher than the actual costs of hospitalization; 2) privately insured patients® 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,’ 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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A Intestinal, genitourinary, and not elsewhere specified (ICD-9 codes
014.x, 016.x, and 017.x), 5%

Bone and joint (ICD-9 code
01 5.X), 5%

Central nervous system (ICD- @
9 code 013.x), 4% [

Other respiratory diseases
(ICD-9 code 012.x), 5%

Miliary/disseminated (ICD-9 code
018.x), 6%

Pulmonary (ICD-9
code 011.x), 75%

B Intestinal, genitourinary, and not elsewhere specified (ICD-9 codes
014.x, 016.x, and 017.x), 10%

Miliary/disseminated (ICD-9 code

Bone and joint (ICD-9 code
015.x), 7% Qﬂ 018.x), 6%

Central nervous system (ICD-

9 code 013.), 4% %’;

Other respiratory diseases

Pulmonary (ICD-
(ICD-9 code 012.x), 3% Uimornany{

9 code 011.x),

70%
C Intestinal, genitourinary, and not elsewhere specified (ICD-9 codes
014.x, 016.x, and 017.x), 8%
Bone and joint (ICD-9 Miliary/disseminated (ICD-9

code 015.x), 6% Q code 018.x), 6%

Central nervous system (ICD-9 \
code 013.x), 4% —

Other respiratory diseases

(ICD-9 code 012.x), 3% Pulmonary (ICD-

9 code 011.x),
73%

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 (7= 4985); B) TB
noted as any secondary diagnosis (/7=6515); C) TB noted as a principal or any secondary
diagnosis (7= 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;?! TB=tuberculosis; TB-
PD=TB principal diagnosis; TB-SD=TB secondary diagnosis.
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Principal diagnoses for hospitalization episodes with
TB noted as any secondary diagnosis

TB, with TB as any secondary diagnosis (n = 435 $38 878
TB, no secondary diagnosis of TB (n = 4560) s e ivac e
HIV infection, with TB as any secondary dla nosis (n =610 $34 901

L $19768]

HIV infection, no secondary diagnosis of B(n=34 290;
Septicemia, with TB as any secondary diagnosis (n = 965; . $31916

Septicemia, no secondary diagnosis of TB'(n = 1 462 820) I F =2

Pneumonia, with TB as any secondary dla_lanOSIS %71 565 14 114

_
Pneumonia, no secondary diagnosis of 075) NN
-

58 004 |

COPD-B, with TB as any secondary dia nosns =150 1845

COPD-B, no secondary diagnosis of TB (n = 82 230
Cost per hospitalization episode (in 2014 US dollars)

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),2X 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; HI\VV=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.

1duosnuepy Joyiny

1duosnue Joyiny

Int J Tuberc Lung Dis. Author manuscript; available in PMC 2021 April 16.



Page 13

Aslam et al.

sr(BuiwoAp pue ‘uoiBulysepn ‘yein ‘uoBalQ ‘01X MEN ‘BPEASN ‘BUBIUOIA

‘oyep| ‘1IremeH ‘opelojoD ‘eluiojl[e) ‘eUOZIIY ‘eqse|V) 158/ 40 f(RIUIBIIA 1S9 pue ‘BIUIBIIA ‘Sexa] ‘88ssauual ‘euljosed Yyinos ‘ewoyeyo m:__o_mo YuoN ‘1ddi 1IN
v%_am_\,_ eURISINOT *Ajonjus)] ‘e161099) ‘epLIojd “eIqUIN|OD JO LIS ‘aIBME[aq ‘SESUBNIY ‘BLIege]y) LINOS ‘(UISUOISIA PUB ‘B10ed YInos ‘o1yo ‘e1oxed YLON
“e3segaN ‘LINOSSIA “210SauUl|A ‘UBBIYDIA ‘sesued| ‘emo] ‘euelipul ‘sioul]|]) 1SempIA ‘(IUOWISA Pue ‘pue|S| 8poyy “BIUBAJASUUSY ‘YIOA MBN ‘Aasiar MaN ‘aliysdureH meN
‘S1IASNUIBSSEIA ‘BUIBIA ‘IND1128UUO0D) 1SBAUYLION Se pazliobajed ‘sjeldsoH Jo ASAINS [enuuy S,UOIRID0SSY [e)IdSOH Uedlially ay) WoJy paulelqo se uoibal snsuad s, [eydsoH

(grSKep Gg< Aels Jo yibua)
jaied-ul aBesane ue Buiney “a'1) sfendsoy ared e wial-Buol pue ‘(grAep Jad sso1AIes LoNeN|IqRya) asualUl 4O Y € wnwiuiw Buipiaoid “a'1) sjendsoy uonen|iqeyal
(,7SUBILIBWIY BAIEN 10 ‘SUEJ3JAA ‘[auuosiad AJeliji e yons saLieldlyausq [esapa) Buinies a'1) sfeldsoy [esapay ¢ papnjoxa ajdues jusijed-uj [euoneN ayL 90N

(;7SIuBWILIBA0D [220] pUe 31EIS BU) AQ PAUMO S3IINUS “3'1) rlelapaj-uou JuawuIanob pue ‘(,;sdiysiaunred Jo ‘sfenpiaipul
‘suoiresodiod Aq paumo suonninsul 1130id-10) 'a°1) ¢;UMo-1saul ayeand ‘(,;sexe) Ausdoad [ed0]/a1els 10 Xe) BWodUl [esapay Wwoly Jdwsxa pue spyauag Alunwwod apiroid
0] pawie sjeydsoy ““a'1) ¢r1oid-uou se paziobaled ¢;'s[eNdsoH JO ASAINS [enuUY S,UONEIN0SSY [eNdSOH UBJLISWY 8Y) WOJ) paulelqo se Jaiuspl diysisumo s, jendsoH

5rP10231 aBreyosip sy uo panodal sinpsooid woos Buiressdo Jofew e Jo Joredipu]
7(0492 se papoa alam sAeis Aep-awes) ajep abreyosip sy wouy ayep uolssiwpe ayl Bunoengns Ag pare|nofed ‘skep ul Aels Jo yibuaT
57P40231 86.eyISIP 8Y) U PaP0I sauNPadoid IND-6-ADI 4O Jaquinu 1oL

siuawdinba [eroads pue
‘$901AJ8S ‘S1onpoud [eaIpal Y uonusAlaul Buiobuo 10y paau sy ul paynsal 1 (g ‘suonoeiaiul [e100s pue ‘BuiAl] Juspuadspul ‘a1ed-jas uo suorenwi| paoeld 1 (T :sisel
Buimo||oy ay1 JO Y10g 10 BUO 18U PUE SYIUOW ZT< Paise] 1ey) UOIPUOD  Se paulyap Sem UORIPUOD J1Uolyd v "afseyosip uo papiodas sasoubelp o1uolyd anbiun jo Juno)

gr(eA1[e/peap) Jaynuap! uonisodsip abreyosip s jusled

rPI[eAUl/BuIsSIW ‘S311UN02 ueljodosolw 1o
ueljodoaw Jou ‘saiunod uelijodoudiw ‘uoneindod 666 672—000 0S JO Seale os18w ul sanunod ‘uonejndod 666 666—000 0GZ 4O Seate 0J1dW Ul S3IUN0I ‘uolrendod uol|fiw
T< 4O SeaJe os18w Ul $a13UN0d abully ‘uoneindod uol|jIW T< JO Seale 0118w Se paziiobared ‘so1ISIIeIS YljeaH J0) J81Ud) [euolieN ayl Aq padojansp sisiynuapl Adiueqin

gr(PreAul/BuIssiw 1000 99% < 7O ¥T0Z 666 G9-000 TS$ €O ¥T0T
666 05—000 0t'$ 2O Y102 ‘666 65—T$ ‘TO ¥T0Z) S8]1enb awodul d1y19ads-1eak Aq paziiofiayed ‘siejjop SN 10z Ul 8pod diz s,Jusired ay) Ul 8WOdUI Pjoyasnoy Uelpsin

“or(,8B1eyd ou, pue ,Aed-}1ss,) sjuaired painsuiun pue ‘(018 ‘siely suesla/ JO Juswredaq sy Jo welboid [edlpaiN
pue YijeaH UBIJIAID ‘S30IAISS PaWLIoIUN 3y} 40 Weibold [edIpa| pue yijesH UeIIAID ‘uoiresuaduio) S,19310/\\) Juswulanob 1aylo ‘aredlpa| ‘predipai ‘(suoneziueblo
Japinoid palayaid pue aoueusIUTEW Yijeay aleAld ‘SIaLed [RIDJWIWIOD JYI0 ‘PIaIYS anjg/ssoiD anjg) soueinsul ajeAld se paziiobaled ‘iaiynuspl Jaked payoadxs Arewiid

sieak Gp= ‘yp—GT ‘GT> Se paziioBiared ¢;is1eak ui abe s Jusned
srPIEAUl/BUISSIW ‘1310 ‘UBdLIBWY SAITBN ‘IBPUR|S] J1j19Bd IO UBISY ‘OluedsiH ‘(d1uedsiH-uou) 3e|g ‘(a1uedsiH-uou) sy e paziioBared tisiuspl Aloluyla/aoey

pia1nuapI afeway/eeIN

S3JIAIBS PIeDIP3IAl PUE 8JBdIpaIAl 10§ SIsjus)
a1 Aq pa103]100 suodas Bununoooe [e1dsoy Wwoly paurelqo 4 ‘soltes abieyo-01-1s02 aiaads-rendsoy £T0Z 8yl Ag patjdinw siejjop SN ¥T02Z Ul ¢;Sabieyo [e101 papoday

uoifaJ snsua)

diysieumo
SO1IS1Ia10RIRYD [eNdsoH

ainpadoud
wool Bunetado Jofey

Aels Jo yibua

saInpado.d Jo JaquinN
suonRIpuod

21U0JYD JO JBqWINN

snyels abieydsig

SJUBWIBYS [BIIUIID

Jay1uapl Jeini-uegin

awooul
ployasnoy uelpaiA

adueInsu|
aby
Andiuyie/eoey
PEIN
SO11S1I810RIRYD JUBITRd

aposida
uonezifendsoy e Jo 1500

uornuysa

sa|qelIen

(7:804N0S) s|RLIEA 3} JO UONIULRQ

T alqeL

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

available in PMC 2021 April 16.

i

Int J Tuberc Lung Dis. Author manuscript



Page 14

Aslam et al.

"UOIYRIILIPOIA| [BD1UIND ‘UOISIASY LIUIN ‘S3Seasi JO UOIBIIISSe|D [euolieuIRIu| = IND-6-DI “4alenb = O

GT'G¢'0< Jo spaq

01 SJUSPISal pue suJaiul JusjeAlinba awil-||ny Jo onel e sey 1o ‘sfeyidsoH Buiyoes] Jo [19UN0D 8y} JO Jaguiall B SI ‘UOIIRIJ0SSY [eIIPaIA UedLiawy ayl Aq panoidde wesboud Aouspisal e sey [endsoy Buiyoes) v
*

¢1G2€< :(Buyoeal ‘uequn) abure| pue ‘G/T< (Buiyoeal-uou ‘uequn) abue| ‘+Gy (feins) abue

‘yze—00¢2 (Buiyoes) ‘uequn) wnipaw ‘¢, T-00T (Bulyoesi-uou ‘ueqn) wnipaw ‘pi—-Gz (feint) wnipaw ‘66T-T (Buiyoes) ‘ueqin) jews ‘66—T (Bulyoesl-uou ‘uequn) jjews
‘spaq z—T ([eans) Jrews :A106a)e Jad Spaq 0 Jaquunu I1Sa|ews ay) aAey 1S9 8yl Ul SjerdsoH "Gzy< (Buiyoesy ‘ueqin) abie| pue ‘00z< (Buiyoesi-uou ‘ueqin) abie| ‘00T<
(reanu) abuey ‘yzy—0Gz (Buiyoesy ‘uegin) wnipsw ‘66T-GZT (Buiyoesl-uou ‘uegin) wnipaw ‘66—0S (jedns) wnipaw ‘eyz—T (Buiyoesy ‘ueqin) jjews ‘yzT-T (Buiyoesy-uou
‘uegun) [lews ‘spaq 6T ([eins) jrews :A1o0ba1ed Jad spag Jo Jaquinu 1sabie| syl aAeY 1SeayLON ay} ul m_S_%oI* ‘snyels Buiyoes) pue ‘Ano1ueqan ‘uoifbal snsuad 0} a119ads

S1 8Z1S [e)IdSOH 4;'[endsoy e ul pajjels pue dn 18s Spag 81ed INde WIal-1ioys JO Jaquinu ay) uo paseq abie| Jo ‘wnipsw ‘|lews se paziioBaled tiaiyuspl azis s, [e)dsoH azIS
uoniuysg S3|qelIeA
Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2021 April 16.

i

Int J Tuberc Lung Dis. Author manuscript



Page 15

Aslam et al.

13141UBPI [eINI-UBgIN

8 L'E pifeAul/BuIssIN
L'GT ¥'91 000 99<
€61 7’87 666 §9-000 TS
6°€C 8'9¢ 666 05—000 Ov
€9¢ L'vE 666 6€-T

$SN ‘aWwoaul pjoyasnoy Uelpsin

€T JAVA painsuiun
e €9 JusawuIBA0b Jaylo
8'Te 9'€e preaipsin
0's€ 9¢e 2JedIpaN
L9T 6°0C aleAlld
aoueINSU|
CEL 0°.S ar<
0'G¢ ¥'8¢€ Il
8T 9y ST>
sieak ‘aby
TE Sy pifeaul/Buissiin
6'S 8'8 J8aylo
L0 LT UedlIBWY aAlleN
L'vT 96T 13pUR|S| J1410Bd 10 UBISY
80¢ 02 oluedsiH
6°€C ¥'0c 29elg
6°0€ 81 MYM

Aydruyie/eoey

¥'8¢€ Tve X85 9[ewad
SO1IS1I8108.IRYD JUBIled
xomm S L0C61Y saposida uonezijendsoy Jo JaquinN

0/ sasoubelp Arepuodss se g1 yum saposid3 94 g1 Joy Ajjedioursd seposidg

(47:894n0S) $T0Z ‘serers paun ‘gL Jo sisoubelp e yym seposida uonezije)dsoy Jo sonsuslorRyd

¢ dlqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Int J Tuberc Lung Dis. Author manuscript; available in PMC 2021 April 16.



Page 16

Aslam et al.

'sisouBelp jedioulid g1 = ad-g. ‘sisojnaiagn = g1

“(Apnis s1yl ul ad-g.L se pauisse|d) sasoubelp Arepuodss Aue pue jedioutid yiog se pajou g1 Yim SUOIBAISSHO GEY pue Buissiw uoiyezijeidsoy Jo 1509 8y} UM SUOIBAISSAO 06T SapN|ox3

'/
“Buissiw uonezielidsoy 40 1509 U} YIM SUOIBAISS]O G9 SapNjox3
P

9'8¢
oor
9'¢T
8'LT

€99
€'lLe
79T

6°€T
€99
8'0¢

(44
6°0T
€¢

L

9¢
9¢
0's
§'9
v'LT
98T
Ly

L'6C
§'6E
L'TT
T6T

8'99
(k4
09T

9T
¢'89
¢'le

T'0¢
9'qT
LT

1

1T
x4
Sy
8V
€97
§'.T
9'€s

159\
yinos
1SaMpIIN
1Se3ULION
uoiBaJ snsua)
abue
wnipsiN
llews
9zIs
UMO-1S3AUI ‘a1BALId
1joid-1ou ‘sreAlld
[eJ9paj-uou ‘JUBLIUIBN0D)
diysisumo
Sonsia)oeIRYd [eNdsoH
pJo2aJ e uo ainpasoid wood Bunesado Jofew yim uoniodoid
sAep ‘Aels Jo yibua| uea|y
10931 ® UO S8Inpad0.d Jo Jaquinu abelany
P10231 B UO SUOIIPUOI 21U0IYI JO Jaquinu abelany
uonezijeyndsoy Burinp paip oym uoiniodoid
DUEIETERER]VTi)
pifeAul/BuissiN
sa13unod ueyljodo.oiw Jo ueyjodoiaw 10N
sanunod uejjodolly
uonendod 666 672—000 0S JO Seale 0J18W Ul S81IUN0D
uonre|ndod 666 666—000 0SZ 4O Seale 018W Ul S81IUN0D
uolrendod uoljjiw T< JO Seale 0s18W Ul $813UN0J abuliq

uoirendod uoI||IW T< JO Sease 018U Ul S31IUNOD [eAUsD

9% sasoubelp Arepuodass se g1 yum saposidg 95 g1 Jo} Ajjediourad seposid3

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2021 April 16.

i

Int J Tuberc Lung Dis. Author manuscript



Page 17

(e¥0'1-2.8°0) ¥56°'0
(S9T°T-2960) 290°'T
1UBJ8)9Y

(€6T°T-226°0) 2S0'T
(62T°T-24270) 986°0

(#90'1-5680) 926°0
(LE0'T-T68°0) T96°0
1U8J8)9Y

(#TT'T-2€6°0) 6T0'T
(€00°T-20.L0) 6£8°0

666 G9-000 TS
666 05-000 O
666 6€-T

3WoaUl pjoyasnoy UeIpa

painsuiun

JuswuIdnob Jaylo

(LTT'1-€16'0) 0T0'T (0T’ 1-6¥6°0) OV0'T presipain
(890°T-228'0) 896°0 (¥ST'T-L560) TSO'T aledIpaN
BUEIETENS| BUUEYETENS| 8leAlld
aoueInsu|
(T92°T-002°0) 0¥6°0 (981°1-8020) L16°0 Gh<
(8L2'T-€69°0) TV6°0 (¥92'1-1520) 826'0 v¥-GT
JUEIETENS| JIIEIETENS| qT>
sIeak ‘aby

(662'T-G28'0) 990'T
(T¥1'1-628'0) 200'T
(€25'T-228°0) 6TT'T
(¥2T'1-968°0) £00'T

(¥9€'1-€56°0) OVT'T
(czz'1-226'0) 290'T
(500°T-002'0) 8€8'0
(€€2'1-€66'0) LOT'T

pireaul/Buissiin

1BY10

UedlIsWy aAlleN

J18pue|s| o119ed 0 UBISY

(L60'1-€68°0) 0660 (6£T'1-2260) S20'T oluedsiH
(890°T-T68°0) 9260 (VST T-¥26°0) €€0'T soelg
BUEIETENS| JUEIETENS] SNYM

(600°T-T88°0) £¥6°0

JUETETEN

nsmm.?mow_e 9260

SUETETEN

Anduyiajaoey

SojeWla

saleN

X3S

Int J Tuberc Lung Dis. Author manuscript; available in PMC 2021 April 16.

SO1S1IB10B.IRYD JUBITed

(109%056) (d)dxe _,8% § = u) sasoufelp Arepuodss se g1 yum saposids  (109%56) (d)dxa (026 v = u) .1 40} Aledidurid saposids

Aslam et al.

(47:924n0S) ¥T0Z ‘sereIS
palun ‘gl Jo sisoubelp e yum saposids uonezijeiidsoy Joj 1509 paisnipe ayy aulwisiap 01 pasn sasAjeue UoIssalbal ajqeLIeAl|NW aY] JO Snsal Alewwing

€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 18

Aslam et al.

Juslajay

mqqm.ousme G180
Ncm@.iwwe 1880

Jusliajay

%smm.ﬁlmwm_c 207'T

JUEIETEN

ma_\o.aummo_c o't
%Qmi&mod oTTT
%ag.ﬁémo_c 9e0'T
mﬁmmﬁummod vzt

Jusliajay

(529'1-056°0) T9Z'T
(9TZ'T-€18°0) 566°0
(TZT'1-+580) 6.6°0

umm@.oéﬁ_e 1580
Hemm.ouoow_e 9680

(8v0°'T-288°0) T96°0

Jusliajay

(9ST'1-£92°0) 66°0
(222'1-6660) SOT'T

1ualiajay

mpmw.o-mw@.e €5L°0

mamm.o&w“.ov 2580

luslisjay

%soo.zwmd 9eY'T

SUEIEIEN

%amo.zuod 20T

%Amﬂ.ﬁl@@od 660°T

wamo.Tmmod 10T

(TS T-7.6°0) TZCT

1ualiajay

(z€£'1-8£5°0) 9v8°0
(022'T-798°0) L¥0'T

N@S.o-@tdv 6980

(680'T-€5.°0) 906'0
(€TO'T-T¥80) €26°0

(5v0°'T-828'0) 856°0

lualiajay

(40T T-6¥20) 606°0
Ngm.Tmmod 12T'T

I1ews
oz1S

UMO-1S9AUI ‘B1eALId
njoid-jou ‘ajentid

[eJapaj-uou ‘JUBWIUIBA0SD)
diysisumo
sonsigloeseyd [eldsoH

SaA

ON
ainpadoid wood Buiresado Joley
sAep ‘Aels Jo yibua
sainpadoid Jo JaquinN
SUOIIIPUOI D1UOJYD JO JaquINN
paia
NIV
snyels abreydsiq
SjusWad [ealul|d
prjeAul/BuIssIN
$a1unod uelijodoloiw Jo ueyjodosaw 10N

sanunod uejjodoldin
uonejndod 666 672—000 0 10 SeaIe 0JjaW Ul S3UN0D
uonreindod 666 666—000 0SZ 10 SeaJe 018W Ul Sa1UN0D

uolrendod uol|jiw T< JO Seale 0J18W Ul $813UN0J abuli4

uonejndod uoljjiw T< JO SeaJE 0419W Ul SIIUNOD [BJIUSD
19141UBPI [eINI-UBgIN

pifeaul/Buissin

000 99<

(10%¢6) (d)dxa mo% G = u) sesouBelp Arepuodss se g1 yum sspostds  (10%56) (g)dxs (0z6 v = u) 9. 104 Ajjedioutid saposid3

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2021 April 16.

i

Int J Tuberc Lung Dis. Author manuscript



Page 19

Aslam et al.

'sisouBelp jediound g1 = Qd-g.L ‘[eAI9)UI 90UBPLUOD = [ ‘SISOINJIBM = g1

"10°0 >4 e Juedyiubis >__8_Hm_§w%

'G0°0 > e Juedyiubis >__8=m_§wn

“(Apms siyy ul Qd-gL se payisse|o) sasoubelp Arepuodss Aue pue [ediounid Yiog se palou g1 UM SUOIRAISSAO GE pue Buissiw uoezijeldsoy 40 109 8y} YIM SUOITBAISS]O 06T SapNjoxX3

y

“Buissiw uonezieldsoy 4o 1509 U1 YIM SUOIBAISS]O G9 SapNjox3
P

maoﬁ.mg 0T—¥60'TS0 §) ¢6v ey L mswo_m@ 0T-T/8'625S) ¢6.°L6G L

unmN.Tmuo_s eST'T

(26T'1-0.80) 8T0'T
(180'T-58.°0) TZ6°0

mamm.Tﬁod €0E'T

(TZ2'1-656'0) 280'T
lusliajay

lueisuod

pareuILLBSSID/AseIIA

paiy10ads a1aymas|a Jou pue ‘Areurinonuab ‘feunsaiul

juiol pue sauog

WaISAS SNOAJIBU [RAIUD

Alorendsal 1ay10
Areuownd
g1 1o} Ajediounid suonezijeyndsoH
1S9\

mﬁmmm.Twa 8ee'T

(#yTT°T-8060) LTO'T
(622'1-296°0) 880°T

Jusliajay

%Gom.oéom_e 1880

%Qmm.oéwwe 2980

msmm.T:Nd 79€'T
(210'1-028°0) TT6°0

%cmm.ﬁl_\@od 20T

lualiajay

(960'T-GT6°0) TO0'T

(9TT'T-GT6'0) TIO'T

yinos
1SE8ULION

1SaMPIN
uoibai snsuad

abue

wnipay

(10%¢6) (d)dxa mo% G = u) sesouBelp Arepuodss se g1 yum sspostds  (10%56) (g)dxs (0z6 v = u) 9. 104 Ajjedioutid saposid3

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Int J Tuberc Lung Dis. Author manuscript; available in PMC 2021 April 16.



Page 20

Aslam et al.

(r'6-5'9) 0'8 (¥vL TT-¥0¥ OT) ¥20 TT (T2y 97-908 TT) V1T ¥1 (T6-99) 62 695 ejuownaud
(8've-1'L1) 6'0C (€6 22-600 02) 2LV 1T (09% TY-T¥E 82) T06 € (5'€2-1'97) 8'6T 009 uonaagul AIH
(rze-Lve) 982 (069 ¥2-6.6 T2) SE€ €2 (T€T 96-T09 £2) 916 TE (8'91-9°21) L'¥T 568 elwaondas

(§'95T-7'82T) 6'TYT (T8 9T-L€€ GT) 606 ST (166 92-T€Z €2) V1T 52 (L'11-1°0T) 6°0T 0685 Buipnjour

sisouBeip Arepuodas Aue se g1 yim suonezijelidsoH

‘sasoubelp jediounid Jofe|

(0'z9-0'v€) 0’8y (TT9 ¥2-266 T2) 20€ €2 (058 8e-T€9 92) OV. Z€ (L'2e-8v1) L'8T SovT 1S9
(e'or-+'92) e'€€ (556 ¢T-T0G TT) €20 ¢T (066 6T-TSZ ¥T) T2T LT (e'91-L'0T) §°€T GY6T yinos
(gsT-¢€8) 02T (0z8 €T-2€6 TT) 6.8 ¢T (868 92618 ¥T) 888 0C (rv1-6'8) 91T GIS 1SMPIA
(e'9e-0'v2) T'0E (8€2 2Z-€€8 6T) 980 T2 (66 Le—€€V 92) €12 Z€ (z'0z-8'v1) §'LT 66 1seayLIoN
uoiBai snsuad Ag
(TL1-02T) 991 (879 21-€99 TT) OVT 2T (05T 6T-966 £T) €25 9T (71-8°0T) 92T 088 painsulun
(8,-51)9¥ (6€S TT-89/ 6) 759 0T (8vT L2-99L 1) LG¥ LT (S1e-8€) 9'LT 592 wBwuIaA0B 1BYIO
(zv9-z'8e) 2’16 (z9¢ TZ-802 6T) 582 0T (29 9e—¢Se S2) L98 08 (9°2-6'vT) 8'8T 0991 presipain
(8'96-9'92) L'1€ (6€9 6T-2SL. LT) 969 8T (v¥7e €6-T6E 72) 618 82 (0'8T-L'€T) 6'ST 00TT aJedIpsN
(Tge-5L1) €12 (598 ¥T-€.L€ €T) 8TT ¥T (LLY ¥2-9Tv LT) L¥6 02 (6'€1-2°0T) T'2T GT0T ajenlld
Jainsul Arewnd Ag
(9z1-T2) 66 (626 £2-190 T2) 86Y 2T (0eL ev-€9v €2) 266 €€ (eez—¢en) gLt S6C pajeurwassIp/AselliN
(220919 (166 6T-€S€ 8T) ZLT 6T (626 T€-986 0£2) 85V 92 (e'1-8'6) 52T 0z pay10ads a1aymas|a jou
pue ‘Areurinoyiuab ‘feunsaiu|
(8€1-6'6) 8'6 (€99 TZ-¥.¥ 6T) 895 0T (¥T2 L6-0T€ 92) ¢9L T (Lzz—gom) 591 Gee Jutof pue auog
(8'11-2'8) 0°0T (0v8 0€-9€8 G¢) 8e€ 82 (189 65-L9¥ T€) .S ¥ (6'0e-L€T) €'2C 022 widIsAS SNOAJIBU [elIU3D
(6'9-0'9) 09 (¥90 6T-8%0 LT) 950 8T (206 L2706 LT) €06 22 (T'51-8'6) ¥'2T 09¢ Aiojendsal 1410
(6'26-€'69) 9'18 (¥S€ ST-¥8Z ¥T) 618 ¥T (058 ¥2-66Y 6T) GLT 22 (7 LT-'€T) 6T 089 Areuownd
osessip g1 Jo alls >m_
(5'0rT-€'901) ¥'€2T (Tzz L1-89T 9T) 569 9T (569 L2-59v 22) 080 52 (r'L1-6'€T) 9'GT 0z6Y I
4. Joy Ajjediounid suonezijendsoH
(109%656) $sn (109056) $ (109%656) (109056) u saposid3

SJe||op UOI[|IW IS0 [e10L. SN *mnoﬂgm Jad 1500 abeuane parsnlpy  $SN aposida Jad 1509 abeaane paisnipeun sAep Aeis Jo yibua

(y7:991N0S) $SN ‘7102
‘salels paun ‘uoibal snsuad pue ‘Jainsul ‘adAl aseasip Ag g1 Jo sasoubelp e yum saposids uonezijendsoy Jo 1509 [e101 pue ‘abeiane paisnipeun ‘paisnipy

¥ alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2021 April 16.

i

Int J Tuberc Lung Dis. Author manuscript



Page 21

Aslam et al.

'sisoufelp fediound g1=ad-g1 ‘SISe10914ou0iq pue aseasip Areuow|nd sAIONIISYO 21U0IYI=F-AdOD ‘SNIIA AOUSIDLBPOUNWIWI UBWINY=A]H ‘SISO|N2I8qnI=g |eAI8IUl 8UBPIU0I=|D

“(Apms s1yy Ut Qd-g.L se pauisse[o) sasoubelp Arepuodss Aue pue jediounid yiog se palou g1 YHM SUOIRAISSAO GE pue Buissi uorrezijendsoy 40 1509 3y} YlIM SUOITBAISSTO 06T mmuz_em_,Nr

“Buissiw uoiezifeldsoy J0 1502 3y} YHM SUOITBAISSHO G9 wou:_ovm_qN

"S81e1IeA0d JO Ssueaw o1y19adsdnolB sy e parewnss are

s1500 paisnipe || "(pareulwassip/Aseljiw pue ‘paisdads a1aymas|a Jou pue ‘Areurino)iuab ‘[eunsaiul ‘Juiol pue auoq ‘wWalsAs snoAlau [euad ‘Alojesidsal Jayio ‘Areuowind) aseasip g1 Jo alis Joj paisnipe ale

IV ‘9. 1o} Ajjedidunid suoirezijendsoH, ‘@Jowlayiing "(uoifbial snsuad pue ‘azis ‘diysiaumo) sanstisloeseyo jeydsoy pue ‘(Aels jo syibus| pue ‘sainpadoid pue sUOIIIPUOI JIUOIYD JO JBquinu ‘ainpadoid wood
Bunesado Jofew ayy Jo 30UapIAS ‘sniels aBIeydsIp) SIUBWIBJS [BIIUID ‘(ANDIURGIN pUE ‘BW0dUl pjoyasnoy Uelpaw ‘abe ‘A11o1uyia/aoel ‘Xas ‘snyels aoueInsul) sonsLisloeleyd usired Joy paisnipe ale synsal ||V
*

(8'85-5'07) 9'6v (822 0z-96¥ LT) 298 8T (089 £6-€02 S2) THY 62 (e'21-¢€'6) 8°0T G89T 1S9
(z'85-0'ev) 9°05 (T9T ST-¥19 €1) 8 ¥T (652 ¥2—089 8T) 69Y T2 (8'2T-1°01) §'1T eleord yinos
(9zz-6€1) 28T (0vT GT-900 £1) €20 ¥1 (TTS L2—260 8T) 208 2¢ (6'01-6'2) ¥'6 008 1S3MPIN
(5'82-9'81) 5°€C (805 9T-T¥¥ ¥T) L ST (186 S2—€28 8T) 20¥ 22 (L'21-€'6) 0°TT 0S0T 1seayLIoN
uoiBai snsuad Ag
(7'81-8'2T) 9'GT (882 G292 €1) LeS vT (82 €2¢-16L 9T) €0 0C (TeT-68) 01T 08. painsutun
(82-L1) 8% (¥9T £T-6¥8 TT) L0S ¢T (992 6€-502 6) 987 ¥Z (e'v1-1'9) T°0T G6T uBwuIBN0B JBYIO
(z'65-0'7Y) 9’16 (8L0 6T-992 9T) 226 LT (eLT TE-¥88 €2) 626 /T (0vT-1'11) 92T G/8'T prestpain
(Tes-s1h) €LY (228 GT-96V ¥T) 28T ST (65S Ge—€9¢€ 0¢) 196 2¢ (8'01-8'8) 86 0902 aIedIpalN
(e'L2-6'L1) 922 (zzT §T-Les €1) See vT (T90 82780 8T) €0 €2 (zzT-1'8) TOT 086 ajenlld
Jainsui Arewnd Ag
(Tz-s1) 87 (9e0 6-2€€ 8) 189 8 (L56 €T-2€L 6) GYB TT (T8 €9 0ST g-ad0o2d
(109056) $sN (109056) $ (109%056) (109056) u saposid3

sJe||op Uol||IW 1502 [e10|

sn %Uoﬂam Jad 1500 abeuane paisnlpy  $sn aposids Jad 1509 abeasne paisnipeun

sAep Aeis jJo y1bua

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2021 April 16.

i

Int J Tuberc Lung Dis. Author manuscript



	SUMMARY
	METHODS
	Data
	Tuberculosis-related hospitalizations and their cost
	Statistical analyses

	RESULTS
	Cost of tuberculosis-related hospitalizations

	DISCUSSION
	CONCLUSION
	References
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3
	Table 4

