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Objective: The coronavirus 2019 (COVID-19) pandemic caused suspension of directly observed therapy 

(DOT) for patients with active tuberculosis (TB). This study aimed to estimate the outcomes of pandemic- 

related DOT suspension and the cost-effectiveness of video-observed therapy (VOT) during the pandemic. 

Methods: A decision-analytic model was constructed to project outcomes of adult patients with active TB 

from the perspective of a US healthcare provider. Two model-based analyses were conducted: (1) before 

(with DOT) and during [with self-administered therapy (SAT)] the pandemic; and (2) VOT vs SAT during 

the pandemic. The primary outcome measures were direct medical costs and disability-adjusted life years 

(DALYs). 

Results: In the base-case analysis, care during the pandemic (with SAT) increased the cost (by US$285 per 

patient) and DALYs (by 0.2155 per patient) in comparison with DOT. Care with VOT reduced DALYs (by 

0.4870) and costs (by US$1797) in comparison with SAT. On probabilistic sensitivity analysis, care during 

the pandemic (with SAT) increased DALYs in 100% of 10,0 0 0 simulations, and increased costs in 55.52% 

of instances. Care with VOT reduced DALYs and costs in 99.7% and 68.79% of instances, respectively. The 

probability of VOT being cost-effective was 99.4% at the willingness-to-pay threshold of 50,0 0 0 US$/DALY. 

Conclusion: Suspension of DOT during the COVID-19 pandemic worsened treatment outcomes. VOT was 

found to be a cost-effective option for active TB care in an outpatient setting. 

© 2021 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious 

Diseases. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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There were approximately 10 million cases of tuberculosis 

TB) worldwide in 2019, and 2.9% occurred in the Americas 

 World Health Organization, 2020 ). Data and statistics from the 

S Centers for Disease Control and Prevention indicated that there 

ere 8916 reported cases of TB in 2019 (2.7 per 10 0,0 0 0 persons)

 Centres for Disease Control and Prevention, 2020 ). Despite the low 

ncidence of TB in the USA, the cost of TB management is still sub- 

tantial. The estimated direct medical cost per case in the USA, a 

igh-income country, was US$19,0 0 0 in 2018 ( Marks et al., 2014 ;

slam et al., 2018 ). 
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An inadequate level of patient adherence to TB treatment is 

 well-documented risk of treatment failure and drug resistance 

 Weis et al., 1994 ). A systematic review and meta-analysis on 

he association between adherence interventions and TB treatment 

utcomes found that the use of directly observed therapy (DOT) 

as significantly associated with improved treatment outcomes 

 Alipanah et al., 2018 ). 

The coronavirus disease 2019 (COVID-19) pandemic has 

rawn resources away from the usual programmatic TB services 

 Migliori et al., 2020 ). Patient–staff interactions for usual TB man- 

gement were re-engineered, and DOT was suspended to com- 

ly with social distancing ( Burzynski et al., 2020 ). In 2017, the 

orld Health Organization endorsed the use of video-observed 

herapy (VOT) as a suitable alternative to DOT for monitor- 

ng treatment, and published guidance on its implementation 

 World Health Organization, 2017 ). Clinical findings have shown 

hat VOT was preferred by most patients, with high adherence 
iety for Infectious Diseases. This is an open access article under the CC BY-NC-ND 
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n developed countries ( Garfein et al., 2018 ; Story et al., 2019 ).

uring the COVID-19 pandemic, some healthcare systems swiftly 

mplemented telehealth (delivery of healthcare services at a dis- 

ance using digital technology) services to reduce non-urgent clinic 

isits ( Burzynski et al., 2020 ; Migliori et al., 2020 ; Visca et al.,

020 ). This study aimed to estimate the impact of pandemic- 

elated DOT suspension on TB treatment outcomes, and evaluate 

he cost-effectiveness of applying VOT for patients with active TB 

n the ambulatory care setting of a high-income country during the 

andemic. 

ethods 

odel design 

A decision-analytic model was constructed to evaluate the clin- 

cal and economic outcomes of a hypothetical cohort of adult pa- 

ients with active drug-susceptible TB managed in an ambulatory 

etting. A two-part model-based analysis was performed to simu- 

ate the health outcomes of TB management, including direct med- 

cal costs and disability-adjusted life years (DALYs), over a 1-year 

imeframe. 

Part 1 (outcome) analysis examined the TB treatment outcomes 

efore and during the pandemic. In both scenarios, patients with 

B were treated with the recommended 6-month drug regimen 

or drug-susceptible TB: a 2-month intensive phase (7 days/week) 

f isoniazid, rifampicin, pyrazinamide and ethambutol; and a 4- 

onth continuation phase (7 days/week) with isoniazid and ri- 

ampicin ( Nahid et al., 2016 ). Usual in-person clinic visits were 

rovided for patients with TB in both scenarios ( Burzynski et al., 

020 ). In the scenario prior to the pandemic, DOT was one of the 

tandard activities for TB case management. The case management 

pplied DOT on 5 days/week (weekdays) at a healthcare facility, 

nd self-administered therapy (SAT) for the weekend doses (loaded 

n a pillbox) ( Nahid et al., 2016 ). In the scenario during the pan-

emic (i.e. DOT suspended), SAT was applied for TB case manage- 

ent. Outcomes for the patients who received DOT or SAT were 

reatment success (cured or treatment completed), treatment fail- 

re (not cured or treatment incomplete), death, or lost to follow-up 

if treatment failure or death was not documented) ( World Health 

rganization, 2013 ) ( Figure 1 ). 

Part 2 (cost-effectiveness) analysis examined the costs and 

ALYs of using VOT compared with SAT for TB case manage- 

ent during the pandemic. In both VOT and SAT arms, patients 

ere treated with the 6-month drug regimen (as described above) 

nd followed-up at usual clinic visits. In the VOT group, patients 

ommunicated daily with a healthcare provider using a video- 

onferencing platform ( Holzman et al., 2018 ; Browne et al., 2019 ). 

he healthcare provider observed the administration of medication 

y patients via videoconferencing. Outcomes for patients in both 

he VOT and SAT groups were treatment success, treatment failure, 

ost to follow-up or death. 

linical inputs 

All model inputs are shown in Table 1 . The clinical model in- 

uts were retrieved from published literature. A MEDLINE search 

as conducted for 20 0 0–2021 using keywords such as ‘tuber- 

ulosis’, ‘self-administered therapy’, ‘directly observed therapy’, 

video-observed therapy’, ‘telehealth’, ‘telemedicine’ and ‘tubercu- 

osis treatment outcomes’. The inclusion criteria for published arti- 

les were: (1) written in English; (2) patients aged ≥18 years with 

ctive TB; (3) use of an adherence intervention (SAT, DOT or VOT); 

nd (4) treatment outcomes were reported. A study was included 

f data relevant to the model inputs were available. Preferred study 
272 
ypes were meta-analyses and randomized controlled trials. If mul- 

iple sources were found for a model input, the weighted aver- 

ge was used as the base-case value, and the high and low values 

ormed the range for sensitivity analysis. 

A meta-analysis ( n = 129 clinical trials) evaluated the associa- 

ion between treatment adherence interventions and TB outcomes 

 Alipanah et al., 2018 ). The weighted average event rates associ- 

ted with the SAT arm were first pooled from studies included in 

he meta-analysis, and were adopted as the event rates of the SAT 

roup in the present model. The risk ratios of event in the patients 

ho used DOT (vs SAT) and VOT (vs DOT) were estimated from 

he pooled event rates in studies with the DOT and VOT groups 

 Alipanah et al., 2018 ). 

The proportions of patients who achieved ≥80% compliance 

ith DOT and VOT were adopted from the findings of a multi- 

entre, randomized controlled trial of VOT vs DOT in patients with 

ctive TB ( n = 226) ( Story et al., 2019 ). The TB-related hospitaliza-

ion rate was retrieved from the findings of a 10-year disease bur- 

en study of patients with active TB ( n = 1957) in an US health sys-

em ( Wada et al., 2020 ). 

tility inputs 

Expected DALYs was estimated using the time spent in a health 

tate and the corresponding utility reduction of the health state 

when compared with age-specific health utility). The base-case 

alue of age (52 years) of patients with TB was retrieved from 

he disease burden study of TB in the USA ( Wada et al., 2020 ),

nd the age-specific health utilities derived from the US national 

ealth measures and surveys were adopted ( Gold et al., 1998 ). The 

tilities of TB-related health states (treatment success, treatment 

ailure and lost to follow-up) were estimated from the findings of 

ealth-related quality-of-life studies in patients with TB ( Guo et al., 

008 ; Kittikraisak et al., 2012 ), and adopted from the utility input 

f model-based health economic analysis on treatment of active TB 

 Wirth et al., 2017 ). DALYs resulting from TB-related mortality was 

pproximated by the age-specific remaining life expectancy [from 

S life tables ( Arias and Xu, 2020 )] and age-specific health utilities. 

ortality-related DALYs was discounted to 2021 by an annual rate 

f 3%. 

ost inputs 

The cost analysis was performed from the perspective of a 

S healthcare provider. Cost items included direct medical costs 

f DOT, VOT, drug treatment, outpatient clinic visits and TB- 

elated hospitalization. The costs per session of DOT and VOT were 

dopted from the findings of a cost-minimization analysis of var- 

ous types of observed therapy for TB management in the USA 

 Lam et al., 2019 ). The cost per case of TB outpatient clinic care

as retrieved from the results of a direct cost analysis of TB in 

he USA ( Oh et al., 2017 ). Drug treatment costs were estimated us- 

ng the drug costs listed in an online pharmacy ( Drugs.com, 2021 ). 

he inpatient costs were retrieved from diagnosis-related group 

ata reported by the Centers for Medicare and Medicaid Services 

 Center for Medicare and Medicaid Services, 2016 ). The length of 

ospital stay for active TB in the USA was reported to be 9.5 days 

n the TB disease burden study in the USA ( Wada et al., 2020 ). All

osts were adjusted to 2021. 

ase-case analysis 

All analyses were performed using TreeAge Pro 2021 (TreeAge 

oftware Inc., Williamstown, MA, USA) and Excel 2016 (Microsoft 

orp., Redmond, WA, USA). Expected direct medical costs and 
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Figure 1. Simplified decision-analytical model for tuberculosis (TB) management (a) before and during the coronavirus disease 2019 pandemic; and (b) care with video- 

observed therapy (VOT) vs self-administered therapy (SAT) during the pandemic. DOT, directly observed therapy. 
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ALYs were calculated for Part 1 (outcome) and Part 2 (cost- 

ffectiveness) analyses. In the Part 2 (cost-effectiveness) analysis, 

 strategy was classed as dominant when it had higher DALYs at 

igher cost than another option, and the dominant option was 

liminated from further cost-effectiveness analyses. If a strategy 

esulted in lower DALYs at higher cost than another alternative, 

he incremental cost per DALY averted (ICER) of the more effective 

trategy was calculated: ICER = �Cost/ �DALYs 

A willingness-to-pay (WPT) threshold of 50,0 0 0 US$/DALY was 

dopted in the cost-effectiveness analysis. A strategy was preferred 

f it: (1) resulted in lower DALYs at lower cost; or (2) resulted in

ower DALYs at higher cost and ICER was less than the WTP thresh- 

ld. 

ensitivity analysis 

In the one-way sensitivity analysis, each model input was var- 

ed over the range of sensitivity analysis (specified in Table 1 ) 

o examine the most influential parameters on the base-case re- 

ults. The probabilistic sensitivity analysis was performed using 

onte Carlo simulation to examine the impact of uncertainty in 

ll variables simultaneously. Direct costs and DALYs were recalcu- 

ated 10,0 0 0 times by randomly drawing each of the model inputs 

rom the parameter-specific distribution ( Table 1 ). The probability 

f each alternative being accepted as the preferred option was de- 

ermined over a wide range of WTP from 0 to 10 0,0 0 0 US$/DALY

y the acceptability curves. 

esults 

art 1 (outcome) analysis: before and during the pandemic 

Compared with DOT (before the pandemic), care with SAT (dur- 

ng the pandemic) increased both costs (by US$285 per patient) 

nd DALYs (by 0.2155 per patient) ( Table 2 ). 

One-way deterministic sensitivity analyses were conducted for 

ll model inputs. The base-case DALYs were robust to the varia- 

ion of all model inputs, and the base-case costs were sensitive 
273 
o the risk ratio of treatment success with DOT vs SAT. TB out- 

atient care during the pandemic (with SAT) would become less 

ostly than care with DOT (before the pandemic) if the risk ratio 

f treatment success with DOT vs SAT was < 1.10 (base-case value: 

.14) ( Figure 2 ). 

The change in direct medical costs and DALYs for TB outpa- 

ient care with SAT during the pandemic (vs care with DOT be- 

ore the pandemic) in the 10,0 0 0 Monte Carlo simulations is shown 

n a scatterplot ( Figure 3 ). TB care during the pandemic (with 

AT) increased both DALYs [by 0.1954; 95% confidence interval (CI) 

.1941–0.1966; P < 0.01] and cost (by US$277; 95% CI US$245–310; 

 < 0.01). Compared with TB care with DOT before the pandemic, 

are with SAT during the pandemic had higher DALYs in 100% of 

imulations and increased costs in 55.52% of instances. 

art 2 (cost-effectiveness) analysis: TB care with VOT vs SAT during 

he pandemic 

The base-case expected costs and DALYs of each strategy dur- 

ng the pandemic are shown in Table 2 . TB care with VOT re- 

uced DALYs (by 0.4870) and costs (by US$1797) (ICER = -3690 

S$/DALY), and VOT was therefore the preferred cost-effective op- 

ion. 

The base-case results were robust to the variation of all model 

nputs in the one-way sensitivity analysis, and no threshold value 

as identified. Six influential parameters (i.e. changed ICER by 

 15% from base-case ICER) are shown in the tornado diagram 

 Figure 4 ), and the risk ratio of treatment success with VOT vs DOT

as the most influential parameter on the base-case ICER. Further, 

he one-way analysis was performed separately on direct medical 

osts and DALYs. TB care with VOT continued to avert DALYs when 

ompared with SAT throughout the variation of all model inputs. 

he cost of TB care with VOT became higher compared with SAT 

hen the risk ratio of treatment success with VOT (vs DOT) was 

 0.89 (base-case value: 1.0). 

Probabilistic sensitivity analysis was performed by recalculating 

he costs and DALYs 10,0 0 0 times with Monte Carlo simulation. 
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Table 1 

Model input parameters 

Parameters Base case value Range for sensitivity analysis Distribution Reference 

Clinical inputs 

SAT ( Alipanah et al., 2018 ) 

Proportion of treatment success 0.66 0.53–0.80 Beta 

Treatment success not achieved 

Treatment failure 0.06 0.05–0.07 Beta 

Death 0.23 0.18–0.27 Beta 

Risk ratio of event with DOT vs 

SAT 

( Alipanah et al., 2018 ) 

Treatment success 1.14 1.07–1.24 Triangular 

Treatment failure 1.0 0.8–1.2 Triangular 

Death 0.74 0.59–0.89 Triangular 

Risk ratio of event with VOT vs 

DOT 

( Alipanah et al., 2018 ) 

Treatment success 1.0 0.8–1.2 Triangular 

Treatment failure 1.0 0.8–1.2 Triangular 

Death 1.0 0.8–1.2 Triangular 

Proportion of patients achieved 

≥80% compliance on DOT 

0.31 0.25–0.37 Beta ( Story et al., 2019 ) 

Relative increment in proportion 

of patients achieved ≥80% 

compliance on VOT vs DOT 

2.26 1.81–2.72 Triangular ( Story et al., 2019 ) 

Proportion of hospitalization 

among patients with treatment 

failure and lost to follow-up 

0.31 0.25–0.37 Beta ( Wada et al., 2020 ) 

Utility inputs 

Mean age at active TB diagnosis 

(years) 

52 25–85 Triangular ( Wada et al., 2020 ) 

Age-specific utility ( Gold et al., 1998 ) 

< 18 years 1 —

18–65 years 0.92 —

> 65 years 0.84 —

TB treatment success 0.88 0.70–1 Uniform ( Kittikraisak et al., 2012 ) 

Treatment failure or lost to 

follow-up 

0.68 0.54–0.86 Uniform ( Wirth et al., 2017 ) 

Hospitalization 0.59 0.47–0.71 Uniform ( Guo et al., 2008 ) 

Cost inputs 

Cost (US$) 

VOT (per session) 6.89 5.51–8.27 Gamma ( Lam et al., 2019 ) 

DOT (per session) 9.81 7.85–11.77 Gamma ( Lam et al., 2019 ) 

TB outpatient clinic visit (per 

case) 

478 239–716 Gamma ( Oh et al., 2017 ) 

TB-related hospitalization (per 

day) 

7980 6384–9576 Gamma ( Center for Medicare and 

Meidcaid Services, 2016 ) 

Drug treatment in treatment 

success (per case) 

1921 1537–2305 Gamma ( Drugs.com, 2021 ) 

Drug treatment in treatment 

failure (per case) 

4001 3201–4802 Gamma ( Drugs.com, 2021 ) 

Length of TB-related 

hospitalization (days) 

9.5 7–11 Triangular ( Wada et al., 2020 ) 

Number of DOT sessions 120 72–168 Triangular ( Nahid et al., 2016 ) 

Number of VOT sessions 168 120–168 Triangular ( Holzman et al., 2018 ; 

Browne et al., 2019 ) 

DOT, directly observed treatment; SAT, self-administered treatment; TB, tuberculosis; VOT, video-observed treatment. 

Table 2 

Base-case analysis results 

Strategy Cost (US$) Incremental costs (US$) DALYs Additional DALYs 

Part 1 (outcome) analysis: before and during the pandemic 

With DOT (before pandemic) 14,049 - 1.3192 - 

With SAT (during pandemic) 14,334 285 1.5346 0.2155 

Part 2 (cost-effectiveness) analysis: TB care with VOT vs SAT during the pandemic 

With VOT 12,537 - 1.0477 - 

With SAT 14,334 1797 1.5346 0.4870 

DALYs, disability-adjusted life-years; DOT, directly observed treatment; SAT, self-administered treatment; TB, tuberculosis;VOT, video-observed treatment. 

274 
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Figure 2. (a) Costs and (b) disability-adjusted life-years (DALYs) of tuberculosis (TB) outpatient care with directly observed therapy (DOT) (before the coronavirus disease 

2019 pandemic) and with self-administered therapy (SAT) (during the pandemic) against the risk ratio (RR) of treatment success with DOT vs SAT. 

I

S  

w

0

1

a

a

l

e

c  

a

o

D

t

m

p

a

w

(

U

p

t

s

c

2

i

w

c

t

S

n

i

s

a

D

t

r

ncremental costs against DALYs averted by TB care with VOT vs 

AT are shown in a scatterplot ( Figure 5 ). Compared with TB care

ith SAT, care with VOT reduced DALYs by 0.4299 (95% CI 0.4358–

.4 4 40; P < 0.01) with a cost-saving of US$1871 (95% CI US$1797–

944; P < 0.01). Care with VOT reduced DALYs and costs in 99.7% 

nd 68.79% of instances, respectively. Care with VOT averted DALYs 

t a higher cost in 30.91% of instances (30.61% and 0.3% were be- 

ow and above the WTP threshold, respectively). 

The probabilities of each strategy being accepted as cost- 

ffective during the pandemic were presented in the acceptability 

urves over a range of WTP (0–10 0,0 0 0 US$/DALY). The VOT was

ccepted to be cost-effective in 99.4% of instances at a WTP thresh- 

ld of 50,0 0 0 US$/DALY ( Figure 6 ). 

iscussion 

To the authors’ knowledge, this is the first outcome analysis 

o estimate the impact of the COVID-19 pandemic on TB treat- 

ent outcomes in the ambulatory care setting when DOT was sus- 

ended, and evaluate the cost-effectiveness of switching to VOT for 

ctive TB management during the pandemic in the USA. Compared 
275 
ith standard care (with DOT) before the pandemic, care with SAT 

during the pandemic) increased the costs of TB management (by 

S$285 per patient) and resulted in higher DALYs (by 0.2155 per 

atient) over a 1-year period. At the beginning of the pandemic in 

he USA, routine in-person services for TB management were re- 

tricted to implement social distancing. The volume of in-person 

linic visits was reduced and DOT was suspended ( Burzynski et al., 

020 ). The findings of one-way sensitivity analysis showed that the 

ncreased DALYs associated with pandemic-related DOT suspension 

as robust to variation of all model inputs. The direct medical 

osts during the pandemic (when DOT was suspended) were sensi- 

ive to variation of the risk ratio of treatment success with DOT vs 

AT. Probabilistic sensitivity analysis further supported the robust- 

ess of base-case findings that care with SAT during the pandemic 

ncreased DALYs (100% of instances) at increased cost ( > 55% of in- 

tances). 

The use of VOT during the pandemic to manage patients with 

ctive TB reduced costs (by US$1797 per patient) and averted 

ALYs (by 0.4870 per patient) in a 1-year time frame. The reduc- 

ion in DALYs was generated by the improved treatment success 

ate associated with VOT compared with SAT. The costs saved by 
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Figure 3. Scatterplot of change in costs against change in disability-adjusted life-years (DALYs) by tuberculosis outpatient care with self-administered therapy during the 

coronavirus disease 2019 pandemic (vs care before the pandemic with directly observed therapy) in 10,0 0 0 Monte Carlo simulations. 

Figure 4. Tornado diagram of six influential factors identified in one-way sensitivity analysis on the incremental cost-effectiveness ratio (ICER) of video-observed therapy 

(VOT) vs self-administered therapy (SAT) during the coronavirus disease 2019 pandemic. DOT, directly observed therapy; WTP, willingness-to-pay; TB, tuberculosis. 
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are with VOT (vs SAT) were primarily due to a considerable de- 

rease in hospitalization costs resulting from the higher treatment 

uccess rate. The one-way sensitivity analysis found that the cost- 

ffectiveness of VOT was highly robust, and no influential parame- 

er (with threshold value) was identified throughout variation of all 

odel inputs. The results of probabilistic sensitivity analysis also 

upported VOT to be the cost-effective and preferred strategy over 

 wide range of WTP thresholds in the 10,0 0 0 Monte Carlo simu- 

ations. 

To the authors’ knowledge, this is the first health economic 

nalysis to evaluate the impact of pandemic-related suspension 

f DOT on the outcomes of TB management, measured as direct 

edical costs and DALYs, in a high-income country setting. Prior 

ealth economics analyses of VOT were limited to the impact on 

he cost component, either comparing the costs of VOT and DOT 

cost-minimization analysis) ( Lam et al., 2019 ; Beeler et al., 2020 ), 

r focusing on the costs of VOT (cost-analysis) ( Mirsaeidi et al., 

015 ). The present study is a full-scale health economic analysis, 

omparing both the costs and effectiveness (measured as DALYs) 
276 
f management of active TB with VOT compared with SAT dur- 

ng the COVID-19 pandemic. The model included all key treatment 

utcomes of active TB (treatment success, treatment failure, lost to 

ollow-up and death) for estimation of the costs and DALYs of the 

wo strategies (VOT and SAT) applied to TB case management dur- 

ng the pandemic. 

This study had some limitations. Model-based analyses are, in 

eneral, subject to uncertainty of model inputs. Rigorous sensi- 

ivity analyses were therefore performed to examine the impact 

f model input uncertainty and assumption on the base-case re- 

ults. The present study used a simplified decision model to rep- 

esent treatment adherence strategies and the corresponding out- 

omes in patients with drug-susceptible TB. The negative impact 

f the patient’s comorbidities on TB treatment outcomes was not 

ncorporated in the present model. The results therefore only rep- 

esent the relative difference in outcomes (as measured by costs 

nd DALYs) associated with the treatment adherence strategies 

SAT, DOT and VOT). The search of model inputs was performed 

n English publications, and may have missed relevant data pub- 
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Figure 5. Scatterplot of incremental cost against disability-adjusted life-years 

(DALYs) averted by tuberculosis care with video-observed therapy (VOT) vs self- 

administered therapy (SAT) during the coronavirus disease 2019 pandemic in 10,0 0 0 

Monte Carlo simulations. WTP, willingness-to-pay. 
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F

d

ished in non-English languages. The present model time hori- 

on was limited to a short period of time (1 year) to resemble 

he timeframe with the most stringent social distancing restric- 

ions for COVID-19 control in the USA. The cost analysis was per- 

ormed from the perspective of a healthcare provider, and indirect 

osts (productivity loss) were not considered. The cost-saving as- 
igure 6. Acceptability curves of care with video-observed therapy (VOT) and self-adminis

isease 2019 pandemic to be cost-effective against willingness-to-pay (WTP). 

277 
ociated with VOT during the pandemic may therefore have been 

nderestimated. 

DOT has long been adopted as a key component of standard 

are for active TB management in high-income countries, but it 

as necessary to suspended DOT in order to implement social dis- 

ancing during the COVID-19 pandemic. The sudden global out- 

reak of COVID-19 shifted the treatment strategy from DOT to 

OT in some settings with adequate resources and trained staff. 

he study findings demonstrate that, without VOT, the pandemic- 

elated suspension of DOT would have resulted in higher costs and 

orsened treatment outcomes (as indicated by increased DALYs). 

n those settings where switching to VOT was feasible, care with 

OT improved treatment outcome (as indicated by reduced DALYs) 

nd lowered direct medical costs. 

Despite the well-established effectiveness of VOT for patients 

ith active TB, many clinical settings have adopted the practice 

f DOT and did not have any urgency to implement VOT prior to 

he pandemic. The COVID-19 pandemic sped up the implementa- 

ion of telehealth in many medical disciplines. With global effort s 

o control the spread of COVID-19, the pandemic will surely end. 

he development and sustainability of telehealth technology such 

s VOT in the post-pandemic era will require both clinical evidence 

nd health economics findings to support the informed decision- 

aking process of resource allocation. Furthermore, health eco- 

omic evaluation of VOT-based care is highly warranted in high- 

B-burden and low-resource settings. 

In conclusion, the suspension of DOT for ambulatory care of ac- 

ive TB during the COVID-19 pandemic appeared to worsen treat- 

ent outcomes (with higher DALYs) and increase costs. Switching 

o VOT during the pandemic was a cost-effective option to im- 

rove the treatment outcomes of active TB by reducing both DALYs 

nd direct medical costs from the perspective of a US healthcare 

rovider. 
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