
Since January 2020, severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) has been 

causing a global coronavirus disease (COVID-19) 
pandemic that has had wide-reaching effects on de-
livery of care for many other health conditions, in-
cluding tuberculosis (TB). Each year, ≈10 million 
TB cases are diagnosed and ≈1.5 million TB deaths 
occur worldwide (1). The World Health Organiza-
tion (WHO) has identifi ed substantial effects of the 

COVID-19 pandemic on TB control efforts (1). By late 
2020, substantial reductions in TB case notifi cations 
were evident in both high- and middle-income coun-
tries (2–6), including countries where COVID-19 had 
been well-controlled (7). Decreased TB notifi cations 
led to fears that delays in case detection and reduced 
treatment completion resulting from the COVID-19 
pandemic might lead to increased Mycobacterium tu-
berculosis transmission and consequently higher mor-
tality rates (8). Indeed, evidence suggests that the 
COVID-19 pandemic has resulted in reduced patient 
adherence to treatment (9), decreased access to medi-
cations (10,11), delayed access to services (10,12), and 
higher rates of loss to follow-up for patients with TB 
(10). Some of this disruption has been attributed to 
diversion of resources and interruptions to drug sup-
ply and delivery resulting from the COVID-19 pan-
demic (13). Furthermore, some persons with TB have 
avoided seeking healthcare because of fear of acquir-
ing COVID-19 (14). In addition, evidence from South 
Africa suggests that outcomes for SARS-CoV-2 infec-
tion are worse for patients co-infected with TB (15).

Vietnam is a high-burden TB country and ranks 
among the top 30 high-burden countries for  multi-
drug-resistant/rifampin-resistant (MDR/RR) TB 
(16). However, by the end of 2020, Vietnam had 
one of the lowest rates of reported COVID-19 cases 
in the region. Vietnam had its fi rst confi rmed CO-
VID-19 case in January 2020; because of effective 
public health strategies, by the end of the year Viet-
nam had reported only ≈1,500 COVID-19 cases and 
35 deaths (17,18). Early in 2020, localized outbreaks 
of COVID-19 occurred in Vietnam’s 2 largest cities, 
Hanoi and Ho Chi Minh City; subsequent outbreaks 
occurred in central Vietnam. The effect of Vietnam’s 
robust public health response against COVID-19 
on TB case notifi cations is unknown. We aimed to 
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We evaluated the eff ects of the coronavirus disease 
pandemic on diagnosis of and treatment for tuberculosis 
(TB) in Vietnam. We obtained quarterly notifi cations for 
TB and multidrug-resistant/rifampin-resistant (MDR/RR) 
TB from 2015–2020 and evaluated changes in monthly 
TB case notifi cations. We used an interrupted time se-
ries to assess the change in notifi cations and treatment 
outcomes. Overall, TB case notifi cations were 8% lower 
in 2020 than in 2019; MDR/RR TB notifi cations were 1% 
lower. TB case notifi cations decreased by 364 (95% CI 
−1,236 to 508) notifi cations per quarter and MDR/RR 
TB by 1 (95% CI −129 to 132) notifi cation per quarter. 
The proportion of successful TB treatment outcomes de-
creased by 0.1% per quarter (95% CI −1.1% to 0.8%) 
in 2020 compared with previous years. Our study sug-
gests that Vietnam was able to maintain its TB response 
in 2020, despite the pandemic.



Effects of COVID-19 on TB Notifications, Vietnam

evaluate the effect of the COVID-19 pandemic on TB 
case notifications and treatment outcomes during 
the first year of the pandemic in Vietnam by com-
paring programmatic data from 2020 to data for the 
preceding 5 years.

Methods

Study Design and Setting
We conducted a retrospective cohort study to compare 
national case notification and treatment outcomes 
for patients with TB and MDR/RR TB in Vietnam in 
2020, the first year of the COVID-19 pandemic, with 
those from the preceding 5 years (2015–2019). Viet-
nam, located in Southeast Asia, has a population of 
96 million and reports ≈100,000 TB cases and >11,000 
TB deaths every year (19). Screening and treatment 
for TB are delivered by the National Tuberculosis 
Program (NTP) across all of Vietnam’s 63 provinces. 
Standardized TB treatment is delivered free of charge 
through district TB units and continuous treatment 
generally is supervised at home by family members. 
Patients routinely collect medication from health fa-
cilities at intervals between once a week and once a 
month. Changes to the delivery of care for TB patients 
during periods of physical distancing for COVID-19 
included longer intervals between medication dis-
pensing and increased intervals between microbio-
logical testing and clinical review.

Two primary COVID-19 outbreaks occurred in 
Vietnam during 2020. The first outbreak occurred 
in April, with epicenters in Hanoi and Ho Chi Minh 
City. The second outbreak occurred during July–
September 2020 in central Vietnam, primarily in Da 
Nang and Quang Nam provinces. In response to the 
pandemic, the government of Vietnam implemented 
strict public health policies, including mandatory 
quarantine for travelers and those with confirmed 

COVID-19 cases; facility-based isolation and testing 
of first-generation case-contacts and self-isolation for 
second-generation case-contacts; closing of schools 
and business; physical distancing policies; and pub-
lic health messaging (17). Between COVID-19 surges, 
the NTP provided mobile community screening clin-
ics to improve case detection and access to TB services 
for patients. These policies were enforced nationally 
in April 2020, and more localized policies targeting 
provinces with increased COVID-19 case numbers 
were implemented during July–September 2020. Be-
tween outbreaks, Vietnam had long periods in which 
no COVID-19 cases were reported, at times going sev-
eral months reporting zero SARS-CoV-2 community 
transmission (20). Furthermore, 17 provinces report-
ed no COVID-19 cases in 2020.

Patient Eligibility and Data

TB Patients
We included patients of all ages who began TB treat-
ment through the NTP during January 2015–De-
cember 2020. All persons with confirmed TB were 
recorded by district and by date of enrollment into 
TB treatment. Reported data include age, sex, prior 
treatment history, diagnostic test results, antimicro-
bial drug regimen, and treatment outcomes reported 
according to WHO standard definitions (21). We 
evaluated the number of quarterly TB notifications 
during 2015–2020 (Figure 1, panel A). WHO-defined 
treatment outcomes were reported for cases during 
2016–2020. Cases notified outside the NTP, for ex-
ample through private sector healthcare, comprised 
only a small portion (<10%) of all TB and MDR/RR 
TB cases and we did not include these cases in this 
study. However, cases reported outside NTP account 
for discrepancies between total notifications in this 
study compared with WHO reports.
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Figure 1. Quarterly tuberculosis notifications, Vietnam, 2015–2020. A) All tuberculosis notifications. B) Multidrug-resistant/rifampin-
resistant tuberculosis notifications. 
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MDR/RR TB Patients
We identified patients who began treatment for 
MDR/RR TB (defined as TB with resistance to iso-
niazid and rifampin) through a separate national da-
tabase. We included MDR/RR TB case notifications 
during January 2015–December 2020 (Figure 1, panel 
B). Reported data include underlying conditions, site 
of TB disease, smear and culture status at diagnosis, 
drug resistance, and adverse events. Patients with di-
agnosed MDR/RR TB underwent treatment accord-
ing to WHO guidelines, comprising either 9-month or 
20-month standardized antimicrobial drug regimens 
(22). NTP reported quarterly MDR/RR TB notifica-
tions during 2015–2020. 

Data Analysis
Patient-level data were only available for 2019 and 
2020. We summarized TB notifications by age, sex, 
history of previous treatment, and treatment outcome 
and reported proportions of missing data (Table 1), 
as well as monthly TB notifications for 2019 and 
2020 (Figure 2), including the percentage change in 
monthly and yearly notifications (Appendix Table 
1, https://wwwnc.cdc.gov/EID/article/28/3/21-
1919-app1.pdf). We also calculated the monthly noti-
fications and percentage change in notifications from 
cities and provinces where COVID-19 outbreaks oc-
curred, Ho Chi Minh City and Hanoi in April 2020 
and Da Nang and Quang Nam in July–August 2020 

(Figure 2; Appendix Table 1). For comparison, we 
chose 2 provinces in South and Central Vietnam 
where no COVID-19 cases were detected during the 
study period, Can Tho and Nghe An (Appendix Fig-
ure).

For quarterly TB notifications during 2015–2020, 
we used an interrupted time series (23) to determine 
whether quarterly TB notifications decreased during 
January–June 2020, compared with quarterly notifi-
cations during 2015–2019. We used an interrupted 
time series because it enables a comparison of the 
change in the trend of an event before and after an 
interruption, in this case COVD-19. We also used an 
interrupted time series to determine whether the pro-
portion of patients with treatment success changed 
for patients beginning treatment during July 2019–
January 2020 compared with patients commencing 
treatment during January 2016–June 2019 (Table 2). 
Patients beginning first-line treatment for TB during 
July–December 2019 were scheduled to finish treat-
ment during January–June 2020, after the onset of 
the COVID-19 pandemic.

For 2019 and 2020 data, we summarized MDR/
RR TB notifications by age, sex, history of previous 
treatment, smear and culture results, and treatment 
outcome (Table 3). We noted proportions of missing 
data. We summarized monthly MDR/RR TB notifica-
tions made during 2019 and 2020, including the per-
centage change in monthly and yearly notifications, 
and separately calculated the difference in notifica-
tions for Ho Chi Minh City and Hanoi (Appendix 
Table 2). We used an interrupted time series to de-
termine whether quarterly MDR/RR TB notifications 
decreased during 2020 compared with 2015–2019.

For MDR/RR TB, we calculated the relative risk 
for cases to have a positive smear diagnosis in 2020 
compared with 2019. Similarly, we calculated the 
relative risk for a positive culture diagnosis in 2020 
compared with 2019.

We calculated CIs and performed analyses by 
using SAS version 9.4 (SAS Institute, Inc., https://
www.sas.com). The University of Sydney provided 
ethics approval for this study (approval no. HREC 
2020/353). The study also was approved by the Viet-
nam National Lung Hospital.

Results

TB Notifications
NTP reported 105,680 TB cases in 2019 and 96,998 in 
2020 (Table 1). Most cases were diagnosed among 
male persons, and most cases were notified in the 
south of the country.
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Table 1. Characteristics of persons with diagnosed tuberculosis, 
Vietnam, 2019 and 2020* 
Characteristics 2019 2020 
Total no. cases notified 105,680 96,998 
Age group, y   
 <20 5,371 (5.1) 4,378 (4.5) 
 20–39 32,962 (31.2) 29,303 (30.2) 
 40–59 39,177 (37.1) 36,094 (37.2) 
 60–79 23,942 (22.7) 23,121 (23.8) 
 >80 4,228 (4.0) 4,102 (4.2) 
Sex†   
 M 74,331 (70.3) 68,737 (70.9) 
 F 30,248 (28.6) 27,482 (28.3) 
Region‡   
 North 26,352 (24.9) 23,862 (24.6) 
 Central 18,969 (18.0) 16,329 (16.8) 
 South 59,256 (56.1) 56,027 (57.8) 
Registration group§   
 New diagnosis 96,445 (91.3) 89,048 (91.8) 
 Relapse 6,575 (6.2) 5,895 (6.1) 
 Retreatment 1941 (1.8) 1,812 (1.9) 
*Values represent no. (%) except as indicated. Definitions for classification 
according to World Health Organization guidelines 
(https://www.who.int/tb/publications/definitions/en). 
†Sex was not reported for 1,101 (1.0%) cases in 2019 and 779 (0.8%) 
cases in 2020. 
‡District and region were not reported for 1,103 (1.0%) cases in 2019 and 
780 (0.8%) cases in 2020. 
§Registration group was not reported for 719 (0.7%) cases in 2019 and 
243 (0.3%) cases in 2020. 

 



Effects of COVID-19 on TB Notifications, Vietnam

Overall, national TB case notifications dropped 
by 8% during 2020 compared with 2019 (Appendix 
Table 1). In April 2020, during the first COVID-19 
outbreak in Vietnam, we observed a 29% decrease 
in national TB notifications compared with April 
2019 (Appendix Table 1). We also noted a decrease 
in case notifications during January 2020 compared 
with January 2019. This difference likely reflects the 
difference in the date of the Lunar New Year, which 
was earlier in 2020 than 2019, rather than an effect of 
the pandemic. In Hanoi and Ho Chi Minh City, areas 
most affected during this outbreak, the difference in 
TB notifications was 27% (Appendix Table 1). During 

the second major COVID-19 outbreak in August 2020, 
TB notifications declined by 19% nationally and 71% 
in the provinces most affected, Da Nang and Quang 
Nam, compared with August 2019 (Appendix Table 
1). Although a pronounced decrease in TB notifica-
tions was not observed in the 2 provinces with no CO-
VID-19 cases, Can Tho and Nghe An, we did note a 
7%–16% decrease in annual TB notifications in these 
provinces for 2020 compared with 2019 (Appendix 
Table 1).

TB notifications decreased by 364 notifications 
per quarter (95% CI −1,236 to 508) during the year 
after the onset of the COVID-19 compared with the 
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Figure 2. Change in number of monthly tuberculosis notifications during the COVID-19 pandemic, Vietnam, 2019–2020. A) Vietnam; 
B) Hanoi and Ho Chi Minh City; C) Da Nang and Quang Nam Provinces. Asterisks indicate timing of COVID-19 outbreaks. COVID-19, 
coronavirus disease. 

 
Table 2. Tuberculosis treatment outcomes for patients receiving first-line therapy, stratified by date treatment began, Vietnam* 

Treatment start date 
Favorable 
outcome† Failure 

Lost to 
follow-up Death 

Transfer to 
MDR‡ 

Not 
evaluated 

Total unfavorable 
outcome§ 

2016        
 Q1 18,405 (92.9) 146 (0.7) 434 (2.2) 545 (2.8) 31 (0.2) 252 (1.3) 1,156 (5.8) 
 Q2 20,943 (93.3) 129 (0.6) 567 (2.5) 531 (2.4) 47 (0.2) 235 (1.0) 1,274 (5.7) 
 Q3 22,656 (93.5) 139 (0.6) 580 (2.4) 535 (2.2) 56 (0.2) 258 (1.1) 1,310 (5.4) 
 Q4 24,106 (91.6) 192 (0.7) 700 (2.7) 667 (2.5) 103 (0.4) 562 (2.1) 1,662 (6.3) 
 Total 2016 86,110 (92.8) 606 (0.7) 2,281 (2.5) 2,278 (2.5) 237 (0.3) 1,307 (1.4) 5,402 (5.8) 
2017        
 Q1 22,453 (91.0) 193 (0.8) 676 (2.7) 557 (2.3) 103 (0.4) 694 (2.8) 1,529 (6.2) 
 Q2 24,863 (91.5) 188 (0.7) 686 (2.5) 632 (2.3) 102 (0.4) 715 (2.6) 1,608 (5.9) 
 Q3 25,813 (92.3) 170 (0.6) 712 (2.5) 615 (2.2) 107 (0.4) 549 (2.0) 1,604 (5.7) 
 Q4 23,171 (91.6) 119 (0.5) 652 (2.6) 613 (2.4) 120 (0.5) 615 (2.4) 1,504 (5.9) 
 Total 2017 96,300 (91.6) 670 (0.6) 2,726 (2.6) 2,417 (2.3) 432 (0.4) 2,573 (2.4) 6,245 (5.9) 
2018        
 Q1 21,514 (90.9) 164 (0.7) 624 (2.6) 669 (2.8) 114 (0.5) 573 (2.4) 1,571 (6.6) 
 Q2 23,942 (91.4) 129 (0.5) 691 (2.6) 648 (2.5) 159 (0.6) 623 (2.4) 1,627 (6.2) 
 Q3 24,221 (91.6) 135 (0.5) 668 (2.5) 640 (2.4) 127 (0.5) 657 (2.5) 1,570 (5.9) 
 Q4 23,575 (91.1) 122 (0.5) 691 (2.7) 615 (2.4) 108 (0.4) 758 (2.9) 1,536 (5.9) 
 Total 2018 93,252 (91.3) 550 (0.5) 2,674 (2.6) 2,572 (2.5) 508 (0.5) 2,611 (2.6) 6,304 (6.2) 
2019        
 Q1 21,842 (90.4) 144 (0.6) 748 (3.1) 624 (2.6) 110 (0.5) 701 (2.9) 1,626 (6.7) 
 Q2 24,122 (90.7) 155 (0.6) 777 (2.9) 701 (2.6) 150 (0.6) 680 (2.6) 1,783 (6.7) 
 Q3 25,525 (91.3) 123 (0.4) 784 (2.8) 632 (2.3) 183 (0.7) 724 (2.6) 1,722 (6.2) 
 Q4 23,501 (91.0) 124 (0.5) 681 (2.6) 614 (2.4) 166 (0.6) 729 (2.8) 1,585 (6.1) 
 Total 2019 73,148 (91.0) 402 (0.5) 2,242 (2.8) 1,947 (2.4) 499 (0.6) 2,133 (2.7) 5,090 (6.3) 
2020¶        
 Q1 21,613 (91.2) 144 (0.6) 516 (2.2) 643 (2.7) 156 (0.7) 623 (2.6) 1,459 (6.2) 
*Values are no. (%). MDR, multidrug-resistant; Q, quarter. 
†Favorable outcomes include cure and treatment complete. 
‡Cases were transferred to MDR status when resistance testing revealed MDR TB or treatment with first-line antimicrobial drugs failed. 
§Unfavorable outcomes include failure, loss to follow-up, death, and transfer to MDR. 
¶For 2020, only outcomes for Q1 were available. 
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previous 5 years. Successful TB treatment outcomes 
decreased by 0.1% per quarter (95% CI −1.1% to 0.8%) 
for patients completing treatment in 2020, compared 
with rates for 2016–2019 (Appendix Table 3).

MDR/RR TB Notifications
We noted all known MDR/RR TB cases reported in 
Vietnam during 2015–2020 (Appendix Table 4). In 
2019, 2,889 MDR/RR TB cases were notified to the 
electronic TB manager; 2,851 cases were notified in 
2020. We noted patient demographics, treatment his-
tory, and treatment outcomes between the 2 years 
(Table 3). 

In April 2020, during the first major COVID-19 
outbreak and the first nationally implemented so-
cial distancing efforts, MDR/RR TB notifications de-
creased by 27% compared with notifications during 
April 2019 (Figure 3; Appendix Table 3). Hanoi and 
Ho Chi Minh City, which were most affected during 
this outbreak, contributed >40% of national TB case 
notifications, but the combined number of notified 
MDR/RR TB cases in these 2 cities decreased by 47% 
(Appendix Table 3). However, overall MDR/RR TB 
notifications decreased by just 1% in 2020 compared 
with 2019. We observed no difference in the propor-
tion of notified patients with smear-positive TB com-
pared with smear-negative TB (risk ratio 1.00, 95% 
CI 0.96–1.05), or culture-positive TB compared with 
culture-negative TB (risk ratio 1.03, 95% CI 0.99–1.08) 
between 2020 and 2019 (Table 3). The difference in 
MDR/RR TB notifications decreased by 1 notification 
per quarter (95% CI −129 to 132) after the start of the 
COVID-19 pandemic compared with before the pan-
demic (Appendix Table 2). 

Discussion
This retrospective cohort study compared the number 
of notified TB cases and treatment outcomes in Vietnam 
during the first year of the COVID-19 pandemic with 
those during the preceding 5 years. We found an 8% 
decrease in overall TB notifications and a 1% decrease 
in MDR/RR TB notifications in 2020 compared with 
the preceding year. We did not observe any difference 
in TB treatment outcomes in 2020 compared with the 
period 2016–2019. However, we did see noticeable de-
creases in TB and MDR/RR TB case notifications in the 
provinces affected most by COVID-19 in the months in 
which social distancing measures were enforced. This 
observation suggests a possible delay in the diagnosis 
of TB and MDR/RR TB cases. NTP and provincial TB 
programs in areas most affected by COVID-19 should 
develop strategies to reduce the delay in diagnosis and 
prevent community transmission.
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Table 3. Characteristics of patients diagnosed with MDR/RR TB 
by the Vietnam National Tuberculosis Program, 2019 and 2020* 

Characteristics 
No. (%) cases notified  
2019 2020 

Total MDR/RR TB cases 2,889 2,851 
Age group, y   
 <20 124 (4.3) 71 (2.5) 
 20–39 1,083 (37.5) 1,072 (37.6) 
 40–59 1,237 (42.8) 1,221 (42.8) 
 60–79 414 (14.3) 455 (16.0) 
 ≥80 31 (1.1) 32 (1.1) 
Sex   
 M 2,206 (76.4) 2,185 (76.6) 
 F 683 (23.6) 666 (23.4) 
Registration group†   
 New 1,059 (36.7) 1,258 (44.1) 
 Relapse 1,012 (35.0) 976 (34.2) 
 Failure 328 (11.4) 210 (7.4) 
 Transfer in 4 (0.1) 2 (0.0) 
 Transfer after default 154 (5.3) 125 (4.4) 
 Other 227 (7.9) 177 (6.2) 
No. previous treatment episodes  
 1 1,011 (35.0) 855 (30.0) 
 2 199 (6.9) 169 (5.9) 
 3 34 (1.1) 34 (1.2) 
 4 4 (0.1) 6 (0.2) 
 5 1 (0.0) 2 (0.0) 
Smear status at diagnosis‡   
 Negative 568 (19.7) 532 (18.7) 
 Scanty 289 (10.0) 244 (8.6) 
 1+ 415 (14.4) 428 (15.0) 
 2+ 308 (10.7) 261 (9.2) 
 3+ 275 (9.5) 262 (9.2) 
Culture status at diagnosis§   
 Negative 132 (4.6) 91 (3.2) 
 Positive 675 (23.4) 564 (19.8) 
 Contaminated 14 (0.5) 12 (0.4) 
Underlying conditions   
 HIV 119 (4.1) 82 (2.9) 
 Diabetes 47 (1.6) 54 (1.9) 
 COPD 7 (0.2) 7 (0.2) 
 Chronic kidney disease 11 (0.4) 7 (0.2) 
 Cardiac disease 11 (0.4) 24 (0.8) 
Baseline antimicrobial drug resistance¶  
 Monoresistance# 301 (10.4) 260 (9.1) 
 Polydrug resistance 122 (4.2) 94 (3.3) 
 MDR TB 1,545 (53.5) 1,666 (58.4) 
 Pre-XDR TB 47 (1.6) 47 (1.6) 
 XDR TB 12 (0.4) 10 (0.4) 
Site of disease**   
 Extrapulmonary 119 (4.1) 131 (4.6) 
 Pulmonary†† 2,619 (90.7) 2,592 (90.9) 
*COPD, chronic obstructive pulmonary disease; MDR, multidrug-resistant; 
MDR/RR, multidrug-resistant/rifampin-resistant; TB, tuberculosis; XDR, 
extensively drug resistant. 
†Registration group was not reported for 105 (3.6%) cases in 2019 and 
103 (3.6%) cases in 2020. 
‡Smear status was not reported for 1,034 (35.8%) cases in 2019 and 
1,124(39.4%) cases in 2020.  
§Culture status was not reported for 2,068 (71.6%) cases in 2019 and 
2,184 (76.6%) cases in 2020. 
¶Baseline resistance was not reported for 862 (29.8%) cases in 2019 and 
774 (27.1%) cases in 2020. 
#Site of disease was not reported for 151 (5.2%) cases in 2019 and 128 
(4.5%) cases in 2020. 
**Definitions for classification according to World Health Organization 
guidelines (https://www.who.int/tb/publications/definitions/en). 
††Pulmonary TB includes patients with pulmonary TB alone and patients 
with pulmonary and extra-pulmonary TB. 

 



Effects of COVID-19 on TB Notifications, Vietnam

Our study starkly contrasts findings from other 
settings during the COVID-19 pandemic. Several coun-
tries reported ≤30% fewer TB notifications during the 
first half of 2020 than before COVID-19 (2,4,7,9,24,25). 
In Malawi, one province noted a 36% decrease in noti-
fications, after which a subsequent rebound in notifi-
cations occurred by the end of the year, culminating in 
a 24% overall decrease in TB notifications in 2020 (26). 
Similarly, the United States reported an overall 20% 
decrease in TB notifications for 2020 compared with 
those for the previous year (4), although some of the 
reduction in low-prevalence settings might be due to 
reduced immigration from high-prevalence settings 
(4). The 8% decrease in TB notifications we observed 
in Vietnam was modest compared to these other set-
tings. Effective control of the COVID-19 pandemic 
likely enabled health services to operate and com-
pensate during non-lockdown periods. Although we 
found a decrease in TB notifications for most months 
in 2020 compared with those for 2019, the decrease in 
TB notifications was modest during months without 
surges in COVID-19 case numbers, including June, 
November, and December (Figure 2).

In 2020, during the first COVID-19 outbreak, Viet-
nam implemented nationwide physical distancing 
and public health policies. These restrictions lasted 
<2 months, after which daily life returned to normal 
for most of the population (27). Our study confirms 
that the largest decrease in case notifications for both 
TB and MDR/RR TB nationally was noted during 
this period. However, case notifications rebounded 
in subsequent months, resulting in the limited reduc-
tion observed in overall case notifications for the year. 
Nevertheless, substantial transient downturns in case 
notification were observed during these short periods 

of physical restrictions in hotspot areas, and we noted 
a 70% decrease in TB notifications in the 2 provinces 
most affected by the second outbreak. The findings 
overall confirm that TB notifications were adversely 
affected during COVID-19 outbreaks and periods in 
which lockdown was enforced to control the pan-
demic, even in the absence of COVID-19 cases. Fac-
tors contributing to the reduced TB notifications like-
ly include difficulty accessing healthcare (10,12) and 
fear of catching COVID-19 at healthcare facilities (14).

Our findings mirror findings in neighboring 
China, where the incidence of COVID-19 remained 
low amidst a moderately high incidence of TB. Data 
from the first half of 2020 in China showed that TB 
notifications also rebounded in the months after 
the easing of initial COVID-19 restrictions (28). Our 
findings and those from China suggest that when 
COVID-19 outbreaks are relatively brief, losses in 
TB notifications can be compensated for in subse-
quent months. However, increased TB surveillance 
is required after periods of strict lockdown to iden-
tify transmission that can occur during delayed case 
finding. Delays in TB case finding also are suggested 
by observational studies that demonstrated fewer 
sputum samples submitted for TB smear and culture 
during 2020 than 2019 (29,30).

Furthermore, delayed case finding could result 
in more advanced TB disease before diagnosis. We 
found no difference in the proportion of patients be-
ing seen with more advanced TB disease in health 
facilities, measured by culture and smear status, af-
ter a period of social restrictions. Another study in 
South Korea also found no difference in smear sta-
tus, culture results, or treatment adherence for TB pa-
tients between the first 6 months of 2020 and the year  
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Figure 3. Change in number of monthly notifications for multidrug-resistant/rifampin-resistant tuberculosis during the COVID-19 
pandemic, Vietnam, 2019–2020. A) Vietnam; B) Hanoi and Ho Chi Minh City. Asterisks indicate timing of COVID-19 outbreaks. 
COVID-19, coronavirus disease.
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preceding the pandemic (31). Both Vietnam and South 
Korea had smaller COVID-19 outbreaks, measured 
as total cases and per capita, in 2020 compared with 
other settings globally (18). However, a much smaller 
study in Spain, a country with a high COVID-19 bur-
den, reported more advanced radiologic findings for 
TB notifications in 2020 (32). Further global data from 
settings with high COVID-19 burdens will be needed 
to appreciate the effects of the COVID-19 pandemic 
on delayed TB case finding.

We found no difference in treatment outcomes 
for TB patients who started treatment in the 6 months 
before the pandemic (July–December 2019) and com-
pleted treatment during the pandemic compared 
with TB patients beginning treatment during 2016–
July 2019. In contrast, Italy, a country with low TB 
incidence, reported a substantial increase in the pro-
portion of patients experiencing poor TB treatment 
outcomes during the pandemic, including loss to 
follow-up and death (33).

A strength of our study is that we used a compre-
hensive national database that can be generalizable at 
a national level for Vietnam. We evaluated TB noti-
fications during the COVID-19 pandemic compared 
with TB notification data over a prolonged period 
(2016–2019) before the pandemic, which enabled us 
to account for trends over time; single comparisons 
might miss previously existing trends, including sea-
sonal variation (34).

Our study is limited by using routinely collected 
programmatic data, which is limited to key informa-
tion about patients and only includes the 2020 cal-
endar year. Collection of smear status was missing 
for ≈30% of cases, and culture status at baseline was 
missing in ≈70%, limiting the ability to fully appre-
ciate any change in smear or culture status between 
2019 and 2020. Furthermore, because the duration of 
MDR/RR TB treatment is 9 or 20 months, we could 
only compare treatment outcomes for patients on 
standard first-line therapy. Finally, the effects on 
treatment outcomes can only be fully appreciated 
when all patients who commenced treatment in 2019 
and 2020 receive an outcome.

Several policy implications arise from this study. 
Evidence suggests that countries with prolonged con-
trol of community transmission of SARS-CoV-2, such 
as China, Vietnam, and South Korea, have seen only 
modest impacts on overall TB notifications. Further-
more, evidence also suggests that TB notifications 
can rebound after COVID-19 has been controlled. 
Thus, involvement of national and international or-
ganizations in the care of TB patients is critical for 
monitoring and evaluating the interactions between 

COVID-19 and health priorities, preparing the health-
care sector, and limiting service disruptions. The CO-
VID-19 pandemic is far from over and must be con-
trolled before care to other infectious diseases such as 
TB can be restored.

Future studies could address the effect of a pro-
longed COVID-19 pandemic on delayed TB diagno-
sis, especially in settings with a high burden of COV-
ID-19. The COVID-19 pandemic has taken a markedly 
different course from mid-2021, and Vietnam has ex-
perienced major outbreaks nationwide because of the 
Delta variant. Further research evaluating this period 
will enable us to contrast the effects of COVID-19 
outbreaks on TB notifications over the course of the 
pandemic. Further evaluation also is needed to as-
sess effects of COVID-19 on TB treatment outcomes, 
including changes in adverse TB outcomes, such as 
loss to follow-up due to decreased access to health-
care systems. Ultimately, the extent of the effects of 
the COVID-19 pandemic on TB care will take many 
years to fully appreciate, both in Vietnam and glob-
ally. Operational research is required to continue to 
identify these effects and to maintain resources for 
TB programs despite competing healthcare priorities. 
Finally, COVID-19–related restrictions, such as social 
distancing and the use of facemasks, might limit TB 
transmission; however, the adverse consequences of 
the COVID-19 pandemic likely are not adequately 
offset by these beneficial effects, and this requires fur-
ther exploration.

In conclusion, our study demonstrated a very 
limited decrease in TB notifications in Vietnam dur-
ing the first year of the COVID-19 pandemic, despite 
national physical distancing measures. Settings with 
high rates of community transmission of SARS-CoV-2 
are likely to experience a surge in TB notifications 
when COVID-19 restrictions are eased. These settings 
should increase healthcare capacity to detect and 
treat TB cases missed during COVID-19 restrictions.
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