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Association between tuberculosis and COVID-19severity and
mortality: A rapid systematic review and meta-analysis

To the Editor,

Coronavirus Disease 2019 (COVID-19) has become a pandemic and the
number of infected cases continues to rise. As of 8 July 2020, a total of
11 669 259 laboratory-confirmed cases were reported worldwide, with a
mortality rate of 4.6%." Previous meta-analyses have shown that chronic
obstructive pulmonary disease (COPD), cerebrovascular disease, hy-
pertension, diabetes, and cardiovascular disease were risk factors for
disease progression in patients with COVID-19.>° However, to be the
best of our knowledge, no meta-analysis has yet evaluated the impact of
tuberculosis on COVID-19 severity and mortality. Therefore, we per-
formed a systematic review and meta-analysis to assess whether tu-
berculosis is associated with an increased risk of severe disease and
death in patients with COVID-19.

This meta-analysis was conducted following the Preferred Report-
ing in Systematic Reviews and Meta-Analyses (PRISMA) statement.” We
have registered this review protocol in the International Prospective
Register of Systematic Reviews (PROSPERO, CRD42020185896). A
comprehensive literature search was conducted using EMBASE.com,
PubMed, Web of Science, the Cochrane Central Register of Controlled
Trials (CENTRAL), Chinese Biomedical Literature Database (CBM),
China National Knowledge Infrastructure (CNKI), and Wanfang Data-
base on May 12, 2020, with the search terms: “coronavirus disease-19”",
“COVID-19”, “new coronavirus”, “2019-nCoV”, “novel corona virus”,
“novel coronavirus”, “nCoV-2019”, “2019 novel coronavirus”, “cor-
onavirus disease 2019, “SARS-CoV-2", “severe acute respiratory syn-
“tuberculosis”, “comorbidities”, “clinical

drome coronavirus 27,

characteristic”, “clinical feature”, “risk factor”, and “prognosis”. The
search strategy of Web of Science is presented in Appendix Word 1. We
further reviewed reference lists of eligible studies and relevant sys-
tematic reviews to identify potentially eligible studies. Two reviewers
independently conducted study selection. Disagreements were resolved
by consensus or by a discussion with a third reviewer.

Our meta-analysis included clinical studies that met the fol-
lowing criteria: (a) patients have a laboratory-confirmed diagnosis
of COVID-19; (b) written in English or Chinese; (c) reported pre-
valence of tuberculosis among patients; (d) compared patients
with the severe and non-severe disease or between non-survivors
and survivors. Severe cases were defined as patients experiencing
acute respiratory distress syndrome (ARDS), needing mechanical
ventilation, requiring intensive care unit (ICU) admission support,

t.>° We excluded studies with fol-

or requiring vital life suppor
lowing characteristics: (a) involved suspected cases; (b) did not
provide the prevalence of tuberculosis; (c) with a sample size of

lower than 20 patients; (d) without comparisons (eg, severe vs

nonsevere patients); (e) studies that were not peer-reviewed, re-
views, abstracts, letters, and editorials.

We used a predefined form to extract data from included studies.
The data included first author, publication year, publication language,
country of the corresponding author, recruitment time frame, age and
sex of patients, sample size, the prevalence of tuberculosis, and out-
comes of interest. The Newcastle-Ottawa Quality Assessment Scale
(NOS) was used to assess the quality of included studies. The data
abstraction was conducted by one reviewer and verified by another.

The primary outcome was the association between tuberculosis and
the risk of severe disease in patients with COVID-19. The secondary
outcome was the association between tuberculosis and COVID-19
mortality. We adopted the Review Manager (version 5.3) to estimate
pooled odds risk (OR) and its 95% confidence interval (Cl) for primary
and secondary outcomes using the inverse variance statistical method.
Owing to heterogeneity within and between studies, we performed meta-
analyses using the random-effects model. We assessed the heterogeneity
using Cochran's Q test and I? statistic, and I? values of less than 25%, 26%
to 50%, and more than 50% were considered as low, moderate, and high
degrees of heterogeneity, respectively. Stata 13.0 (Stata Corporation,
College Station, TX) was used to conduct a meta-regression analysis to
explore whether the primary outcome or the heterogeneity was asso-
ciated with the mean age of patients.

We identified 2932 records through systematic electronic searches.

7-12

After screening titles, abstracts, and full texts, six studies were in-

712 were from China and

cluded for analysis. All the included studies
published in 2020. Three studies”***? published in English and three
studies®'° published in Chinese. Six studies included a total of 2765
patients and the sample of individual study ranged from 143 to 1350.
The prevalence of tuberculosis among COVID-19 patients of included
studies varied from 0.37% to 4.47%. The included studies were rated six
to eight stars according to the NOS scale (Table 1).

Four studies’'°

involving 2,383 patients reported the prevalence
of tuberculosis between severe and non-severe COVID-19 patients. The
meta-analysis indicated the prevalence of tuberculosis in severe pa-
tients (1.47%, 10/680) was higher than that in non-severe patients
(0.59%; 10/1703) (OR =2.10, 95%Cl: 0.61 to 7.18; P=.24; I*>=36%),
although the statistical difference was not significant (Figure 1A). The
univariate meta-regression analysis indicated the mean age of patients
was not the source of heterogeneity or the factor affecting the corre-
lation between tuberculosis and COVID-19 severity (P =.469; Figure 2).

Two studies***?

provided the prevalence of tuberculosis between sur-
viving and dying COVID-19 patients. Chen et al 's study’* revealed that

non-survivors had a higher prevalence of tuberculosis than survivors
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TABLE 1 Characteristics of included studies

Reference Country Language Recruitment time frame
Li et al’ China English 2020.1.26-2020.2.5

Liu et al® China Chinese 2020.1.23-2020.2.12
Xiao et al’ China Chinese 2020.1.23-2020.2.8
Zhangetal®™®  China Chinese 2020.1.15-2020.3.4
Chen et al™* China English 2020.1.1-2020.2.10

Du et al** China English 2019.12.25-2020.2.7

Abbreviations: IQR, interquartile range; NOS, Newcastle-Ottawa Quality Assessment Scale; SD, standard deviation.

*Age data presented as median (IQR) or mean + SD.

(A) Severe Non-severe

Study or Subgroup Events Total Events Total Weight
Li XC 4 269 5 279 38.4%
Liu SJ 2 146 0 196 13.2%
Xiao KH 1 36 3 107  20.3%
Zhang YT 3 229 2 1121 28.0%
Total (95% CI) 680 1703 100.0%
Total events 10 10

Heterogeneity: Tau? = 0.57; Chi? = 4.71, df = 3 (P = 0.19); I> = 36%
Test for overall effect: Z=1.18 (P = 0.24)

(B) Non-survivors Survivors
Study or Subgrou Events Total Events Total Weight
Chen TL 1 19 0 36 45.9%
Du RH 0 21 8 158 54.1%
Total (95% Cl) 40 194 100.0%

Total events 1 8
Heterogeneity: Tau? = 1.09; Chiz=1.44,df =1 (P =0.23); I’=31%
Test for overall effect: Z = 0.25 (P = 0.80)

MEDICAL VIROLOGY
Sample Sex (Male) Age* Tuberculosis NOS
548 279(50.91%) 60 (48-69) 9(1.64%) 7
342 183(53.51%) 56 (45-67) 2(0.58%) 6
143 73(51.05%) 45.13+1.04 4(2.80%) 7
1350 664(49.19%) 441+17.9 5(0.37%) 6
203 108(53.20%) 54 (41-68) 1(2.33%) 6
179 97(54.19%) 57.6+13.7 8(4.47%) 8
Odds Ratio Odds Ratio
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FIGURE 1 A, Association between tuberculosis and COVID-19 severity. B, Association between tuberculosis and COVID-19 mortality.

COVID-19, corona virus 2019

(5.26% vs. 0%). However, Du et al 's study12 showed non-survivors had
a lower prevalence of tuberculosis than survivors (0% vs 5.06%). These
inconsistent results may be due to differences in the follow-up time of
included studies and the treatment regimens of the patients. Our meta-
analysis indicated tuberculosis was not associated with the increased
risk of mortality in patients with COVID-19 (OR = 1.40, 95%Cl: 0.10 to
18.93, P=.80; I? = 31%), Figure 1B.

Having a reliable estimate of the association between tuberculosis
and COVID-19 severity and mortality is crucial to ensure specific suc-
cessful global preventive and treatment strategies for tuberculosis pa-
tients. Our study revealed that tuberculosis was associated with a 2.10-
fold increased risk of severe COVID-19 disease, although the statistical
difference was not significant. When a patient suffers from a previous
respiratory disease, the patient's lung function is impaired, and their
resistance to viruses is low and they tend to develop ARDS.” Therefore,
tuberculosis may be a risk factor for disease progression. This study
highlights the need for effective preventive measures and treatment

strategies to reduce the risk of COVID-19 severity in tuberculosis
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FIGURE 2 Univariate meta-regression analysis on the mean age
of patients for the association between tuberculosis and COVID-19
severity. COVID-19, corona virus 2019
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patients. However, our study did not suggest that tuberculosis was
associated with an increased risk of mortality. This may be due to the
small number of samples used in the analysis. Further analysis is needed
to validate this result in the future.

Our study also had some limitations. First, only six studies were
included in our analysis and all of them are from China. The results
should be interpreted with caution. Second, due to limited data, we
did not conduct subgroup analysis and assess the publication bias. As
more evidence available, it will be interesting to assess whether the
duration and type of tuberculosis are associated with increased
complications in patients diagnosed with COVID-19.

In conclusion, people with tuberculosis are not more likely to get
COVID-19, but pre-existing tuberculosis has a higher chance of de-
veloping serious complications from COVID-19. More high-quality
studies from different countries are needed to better understand the
association between tuberculosis and COVID-19 prognosis.
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