
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



ARTICLE IN PRESS 

JID: YJINF [m5G; December 17, 2022;23:47 ] 

Journal of Infection xxx (xxxx) xxx 

Contents lists available at ScienceDirect 

Journal of Infection 

journal homepage: www.elsevier.com/locate/jinf 

Letter to the Editor 

Changes of tuberculosis infection in mainland China before 

and after the COVID-19 pandemic 
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ear editor: 

Lai et al. 1 and Komiya et al. 2 sequentially reported in this jour- 

al the changes in tuberculosis (TB) infection before and after the 

OVID-19 pandemic in Taiwan and Japan. The results of both stud- 

es showed that the number of patients newly diagnosed with 

B has significantly decreased since the COVID-19 outbreak. 1 , 2 Lai 

t al. suggested that interventions regarding the COVID-19 pan- 

emic in infection control such as city lockdown, wearing masks, 

tc. had a positive impact on TB incidence. Komiya et al. consid- 

red that the statistical decrease in TB incidence after the COVID- 

9 outbreak was likely influenced by the decrease in the number 

f Mycobacterium tuberculosis ( M. tuberculosis ) tests and might not 

eflect the true incidence of TB in Japan. 

TB is a seasonal infectious disease caused by M. tuberculosis 

nfection. It is currently the second leading cause of death from 

 single infectious disease after COVID-19. 3-6 China is the third 

argest country in terms of the estimated number of TB cases (7.4% 

f global infections). 4 Unlike other countries, the Chinese govern- 

ent has been implementing strict infection control measures for 

espiratory infectious diseases since January 2020 until now. How- 

ver, no study is available on changes in TB infection before and 

fter the COVID-19 pandemic in mainland China. To fill the gap, we 

herefore evaluated the trends in TB infection before and after the 

OVID-19 pandemic, which may help guide the implementation of 

linical prevention strategies. 

National surveillance data on TB infection provided by the 

ational Health Commission of the People’s Republic of China 

n mainland China were collected from January 1, 2017 to Au- 

ust 31, 2022. The results showed that there was a significant 

easonality in the number of TB infection, in which the posi- 

ive detection rate was highest in March and lowest in February 

 Fig. 1 A). In addition, there was a decreasing trend in the num- 

er of TB infection over the last 5 years ( Fig. 1 A). To discuss

hether the COVID-19 outbreak has decreased the inflection of 

he TB, we removed the seasonal component, a redundant com- 

onent usually caused by the weather and holidays that occurred 

imilarly every year, to get a much more reliable result. The sea- 

onal component is calculated by averaging the same month of 

very year, so it’s a function of the month, independent of the 

ear. 

 ( m ) = 

1 

# of years 

∑ 

y 

N ( y, m ) 

In this function, the N (y, m) is the number of new cases in
ttps://doi.org/10.1016/j.jinf.2022.12.008 

163-4453/© 2022 The British Infection Association. Published by Elsevier Ltd. All rights r
he year (y) and the month (m). And the adjusted series will be 

( y, m ) − S(m ) . After the seasonal adjustment, a t- test was used 

o test the difference between the adjusted number of new cases 

efore and after the COVID-19 outbreak. Results from the analy- 

is of the number of positive TB infections revealed a significant 

ifference in the number of TB infections before and after the 

OVID-19 outbreak in mainland China ( Fig. 1 A and 1 B; P < 0.0 0 01).

dditionally, we also observed that the adjusted value of TB infec- 

ions had a local minimal value in February 2020 and April 2022, 

espectively, which coincided with the time of household isola- 

ion implemented by the Chinese government through a society- 

ide lockdown from January 24, 2020 to May 2020 and from April 

o May 2022. The main cause might be that the government im- 

osed the lockdowns in many areas during these two time peri- 

ds and restricted access to hospitals, especially for people with 

on-emergency symptoms. In this case, the physicians might be 

eprived of the opportunity to suspect TB infection and to test 

or M. tuberculosis . It implies an increase in the number of undi- 

gnosed, untreated TB patients, which will lead to an increase in 

he number of deaths due to TB and a potential risk of community 

ransmission. Besides, absence of immune stimulation due to de- 

reased TB diagnoses and relative decrease in vaccine uptake may 

ead to "immune debt", which may negatively impact and poten- 

ially make the population more vulnerable in the next epidemic 

eason. 7 

Otherwise, the COVID-19 pandemic brought about lifestyle 

hanges, including encouragement to wear masks, wash hands, 

aintain social distance, and suspend mass gatherings. These pre- 

entive measures against transmission of severe acute respiratory 

yndrome coronavirus 2 (SARS-CoV-2) may have contributed to the 

ecline in many types of infectious diseases, especially respiratory 

nfectious diseases. This short-term positive impact is welcome. 

hereas, the majority of TB observed worldwide is secondary (re- 

ctivated) TB, which usually develops after decades due to re- 

ctivation of latent TB infection. 8 , 9 Thus, infection control mea- 

ures enacted after the COVID-19 outbreak to prevent the spread 

f SARS-CoV-2 would not be expected to show a real impact on 

he number of TB infections until decades later. Nevertheless, the 

OVID-19 pandemic influenced the epidemiological trend of TB in- 

ections in mainland China. It may be mainly attributed to a series 

f strict measures taken during the COVID-19 pandemic, as well as 

he increased awareness of self-protection and protective measures 

aken by people, which also reduced the chance of TB infection. 

he global pandemic is still ongoing and the situation of epidemic 

revention and control is still severe, despite the fact that COVID- 

9 still occurs in some cities in mainland China and is generally 

nder control, so the long-term epidemiological trend of TB de- 

erves our continuous attention. 

In conclusion, there has been a devastating impact on access to 
eserved. 

https://doi.org/10.1016/j.jinf.2022.12.008
http://www.ScienceDirect.com
http://www.elsevier.com/locate/jinf
https://doi.org/10.1016/j.jinf.2022.12.008


J. Xu, Y. Wang, F. Liu et al. Journal of Infection xxx (xxxx) xxx 

ARTICLE IN PRESS 

JID: YJINF [m5G; December 17, 2022;23:47 ] 

Fig. 1. The monthly new cases of TB before and after the COVID-19 outbreak. A) the raw monthly new cases of TB (solid line) and the seasonal component (dash line) 

in the upper panel, and the residual after removing the seasonal component in the lower panel. B) the residual distributions before (black) and after (red) the outbreak. 

They illustrated that the outbreak decreased the number of new cases significantly ( P -value < 10 −5 from the student’s t -test on the two distributions in Figure B). (For 

interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.). 
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B diagnosis, treatment, and the burden of TB due to the COVID- 

9 pandemic. Intensive effort s are urgently needed to mitigate 

nd reverse the negative impact of the COVID-19 pandemic on 

B. 
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