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OBJECTIVE: The purpose of this study was to compare and evaluate the diet 

quality of tuberculosis patients and healthy adults by using the China Healthy 

Diet Index (CHDI) and to provide guidance for the diet of tuberculosis patients 

in the future.

METHODS: A case-control study of 1,241 patients and 1,241 healthy individuals 

matchedfor sex and age. The CHDI was used to score the overall diet quality of 

patients in the casegroup and the control group.

RESULTS: The CHDI score of tuberculosis patients was 61.61 and that of healthy 

controls was 63.97. After adjustment for confounders, participants with >80 on 

CHDI were 73.5% less likely to develop tuberculosis than participants with <51 

(OR: 0.265, 95% CI: 0.086, 0.813, P<0.05). In the original model, the CHDI 

scores in the highest range were inversely associated with tuberculosis risk 

compared with the lowest range (OR: 0.687, 95% CI: 0.420,1.122, P<0.001). After 

adjusting for confounders, the CHDI score was significantly associated with a 

reduced risk of tuberculosis (OR: 0.265, 95% CI: 0.086, 0.813, P<0.001). After 

adjusting for confounders, a high-quality diet was positively correlated with 

anti-tuberculosis treatment outcomes (OR:0.957, 95% CI: 0.918,0.998, P=0.039).

CONCLUSION: Compared with healthy adults, tuberculosis patients have poor diet 

quality with unreasonable diet structure. The insufficient intake of whole 

grains, vegetables, beans, aquatic products, meat and eggs and the excessive 

intake of pure energy food and solid fat suggests that the dietary structure of 

tuberculosis patients was unreasonable. This study provides an idea of the diet 

structure of tuberculosis patients. This article is protected by copyright. All 

rights reserved.
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Genetic and immune factors play an important role in tuberculosis. Under 

different ethnicities and genetic backgrounds, different immune and 

inflammation-related gene polymorphisms may confer different susceptibility to 

tuberculosis. This study investigated the relationship between immune and 

inflammation-related gene polymorphism and susceptibility to tuberculosis in 

Xinjiang Uyghur population, China. In this case-control study, we enrolled 507 

pulmonary tuberculosis patients and 454 healthy controls from Southern Xinjiang. 

single nucleotide polymorphism (SNP) genotyping was performed. The 12 SNPs of 

nine immune and inflammation-related genes (including TNF rs361525, IL6 

rs2066992 and rs1524107, IL17A rs3748067, IL17F rs763780, VDR rs731236, 

rs2228570 and rs1544410, IFNGR1 rs1327474, P2RX7 rs3751143, CTAGE1 rs4331426 and 

Toll-like receptor 4 (TLR4) rs4986790) and their relationship with tuberculosis 

were evaluated. The T allele and TT genotype of IL-6 rs2066992 and rs1524107 

increased the risk of active tuberculosis. The C allele of IFNGR1 rs1327474 was 

related to the reduced risk of tuberculosis in the Xinjiang Uyghur population. 

The G allele and AG/GG genotypes of TLR4 rs4986790 were associated with an 

increased risk of tuberculosis (p < .05). Furthermore, haplotype analysis found 

that the haplotype TT of interleukin (IL)-6 was a risk factor, whereas the CG 

type was a protective factor for active tuberculosis in the Xinjiang Uyghur 

population. There were three immune and inflammation-related genes (IL-6, IFNGR1 

and TLR4) and a total of four SNPs (rs2066992, rs1524107, rs1327474 and 

rs4986790) related to the susceptibility of the Uyghur population to 

tuberculosis. Our findings may provide evidence for further understanding the 

mechanism of tuberculosis susceptibility in the Xinjiang Uyghur population.
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BACKGROUND: Little is known about the joint associations of multiple lifestyle 

risk factors including smoking, low body mass index (BMI), physical inactivity, 

alcohol consumption and low diet quality with risk of active tuberculosis.

METHODS: We analyzed data from the Singapore Chinese Health Study, a prospective 

cohort study of 63257 Chinese adults aged 45-74 years enrolled between 1993 and 

1998. Incident cases of active tuberculosis were identified via linkage with the 

National TB Registry through 31 December 2016. Cox proportional hazards 

regression models were used to compute hazard ratio (HR) and 95% confidence 

interval (CI) of tuberculosis risk in relation to the combined scores of 

lifestyle risk factors.

RESULTS: Compared with participants with none of the risk factors, the adjusted 

HRs (95% CI) of active tuberculosis for participants with 1, 2, 3, 4, and 5 risk 

factors were 1.24 (1.02-1.51), 1.84 (1.51-2.23), 2.52 (2.03-3.14), 4.07 

(3.07-5.41), and 9.04 (5.44-15.02), respectively (Ptrend <0.0001). The HR for 

those with five factors was about 1.5 times the product of individual risk 

estimates from the five factors on a multiplicative scale. The stepwise increase 

in risk of active tuberculosis with an increasing number of lifestyle risk 

factors was significantly stronger in participants with diabetes than their 

counterparts without diabetes at recruitment (Pinteraction =0.01).

CONCLUSIONS: Multiple lifestyle risk factors were associated with risk of active 

tuberculosis in a synergistic manner. Our findings highlight the importance of 

public health programs and interventions targeting on these factors 

simultaneously to reduce the tuberculosis burden among the general population.
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Tuberculosis (TB) causes millions of deaths each year across the globe. Multiple 

drug-resistant (MDR) and extensively drug-resistant (XDR) mycobacterial strains 

have made the treatment extremely difficult. To overcome this hurdle, the 

development of new drug targets and an effective treatment strategy are 

desperately needed. This can be achieved by deciphering the role of essential 

genes and enzymes which are involved in cell survival. One such enzyme is 

glyoxalase II. The glyoxalase system (glyoxalase I and glyoxalase II) has a 

pivotal role in cellular survival and detoxification by converting methylglyoxal 

(MG) into lactate. Otherwise, the increased concentration of MG then modifies 

DNA, proteins, and lipids, resulting in abnormalities and cell death. 

Interestingly, the function and physiological role of glyoxalase II have 

remained undetermined in mycobacteria. In this study, the functional activity of 

MSMEG_2975 (putative glyoxalase II) after heterologous cloning and expression 

was determined. And the knockdown strain Mycobacterium smegmatis KD for 

MSMEG_2975 was constructed with tetracycline-inducible vector pMIND. The 

inducible knockdown of MSMEG_2975 affected bacterial growth, biofilm formation, 

transcriptome, and enhanced the susceptibility to antibiotics. This work 

represents mycobacterial glyoxalase II as a potential drug target against 

mycobacterial pathogens and indicates the crucial regulatory role of glyoxalase 

II in mycobacteria.
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OBJECTIVE: This study investigated the clinical characteristics of patients with 

tuberculosis (TB) following renal transplantation (RT) in order to identify 

markers or signs that can facilitate early diagnosis.

METHODS: A retrospective analysis was performed on 12 cases of Mycobacterium 

tuberculosis infection treated at our hospital between 2005 and 2020.

RESULTS: The incidence of TB after RT at our hospital was 0.9%, and the median 

postoperative onset time was 22 months. The average age of patients included in 

our analysis was 44.2 ± 9.4 years; 11 of the 12 patients were male, and most 

patients had (low) fever as the first or only manifestation. Five patients had 

respiratory symptoms; 5 had typical computed tomography (CT) presentation; and 2 

had a confirmed history of TB. Two sputum smears from 12 patients were positive 

by acid fast staining, and M. tuberculosis was detected in peripheral blood 

samples by metagenomic next-generation sequencing (NGS). One patient had a 

positive result in the purified protein derivative (PPD) test, 7 were positive 

with the interferon gamma release assay (IGRA), 8/12 patients were confirmed to 

have TB infection by NGS and 1 was confirmed positive by lung biopsy.

CONCLUSION: Because of the use of immunosuppressive agents, most patients with 

TB following RT have atypical clinical symptoms and CT findings, and may have a 

high probability of a false negative result with the traditional PPD test and a 

low probability of M. tuberculosis detection, making early diagnosis difficult. 

Therefore, in RT recipients with prolonged fever of unknown origin and unusual 

clinical manifestations, especially those who are unresponsive to antibiotic 

treatment, a diagnosis of TB should be considered. The interferon gamma release 

assay and NGS are relatively new detection methods with high sensitivity and 

specificity; these along with regular, repeated testing by various approaches 

can aid the early diagnosis of TB.

Copyright © 2021. Published by Elsevier B.V.
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RATIONALE: Extra-pulmonary tuberculosis (TB) has long been a diagnostic 

challenge for clinicians, often requiring extensive workup and invasive 

procedures, with the risk of significant complications. Endoscopic 

ultrasound-guided fine-needle aspiration (EUS-FNA) is a minimally invasive and 

highly accurate diagnostic modality for the evaluation of mediastinal and 

abdominal lymphadenopathy and masses. Several reports on the utility of EUS-FNA 

as a favorable method for diagnosing extrapulmonary TB have been published.

PATIENT CONCERNS: A 54-year-old man complained of intermittent melena.

DIAGNOSES: 18 fluorine-fluorodeoxyglucose positron emission tomography/computed 

tomography revealed suspected carcinoma metastasis. EUS-FNA did not reveal any 

evidence of malignancy.

INTERVENTIONS AND OUTCOMES: Laparoscopy was performed, and frozen section 

pathology during surgery showed granulomas with focal necrosis. Mycobacterium 

tuberculosis polymerase chain reaction was positive, but acid-fast bacilli 

staining was negative. Anti-TB treatment was initiated, and the patient was 

advised to visit the local TB dispensary regularly.

LESSONS: The presence of atypical inflammation of inadequate material or 

non-representative samples of extra-pulmonary TB was observed on EUS-FNA 

cytology. Mycobacterium tuberculosis polymerase chain reaction and acid fast 

bacilli should be performed to diagnose TB because of its higher sensitivity.
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Multidrug-resistant Mycobacterium tuberculosis (Mtb) infection seriously 

endangers global human health, creating an urgent need for new treatment 

strategies. Efficient genome editing tools can facilitate identification of key 

genes and pathways involved in bacterial physiology, pathogenesis, and drug 

resistance mechanisms, and thus contribute to the development of novel 

treatments for drug-resistant tuberculosis. Here, we report a two-plasmid 

system, MtbCBE, used to inactivate genes and introduce point mutations in Mtb. 

In this system, the assistant plasmid pRecX-NucSE107A expresses RecX and 

NucSE107A to repress RecA-dependent and NucS-dependent DNA repair systems, and 

the base editor plasmid pCBE expresses a fusion protein combining cytidine 

deaminase APOBEC1, Cas9 nickase (nCas9), and uracil DNA glycosylase inhibitor 

(UGI). Together, the two plasmids enabled efficient G:C to A:T base pair 

conversion at desired sites in the Mtb genome. The successful development of a 

base editing system will facilitate elucidation of the molecular mechanisms 

underlying Mtb pathogenesis and drug resistance and provide critical inspiration 

for the development of base editing tools in other microbes.
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This work aimed to explore the application value of deep learning-based magnetic 

resonance imaging (MRI) images in the identification of tuberculosis and 

pneumonia, in order to provide a certain reference basis for clinical 

identification. In this study, 30 pulmonary tuberculosis patients and 27 

pneumonia patients who were hospitalized were selected as the research objects, 

and they were divided into a pulmonary tuberculosis group and a pneumonia group. 

MRI examination based on noise reduction algorithms was used to observe and 

compare the signal-to-noise ratio (SNR) and carrier-to-noise ratio (CNR) of the 

images. In addition, the apparent diffusion coefficient (ADC) value for the 

diagnosis efficiency of lung parenchymal lesions was analyzed, and the best b 

value was selected. The results showed that the MRI image after denoising by the 

deep convolutional neural network (DCNN) algorithm was clearer, the edges of the 

lung tissue were regular, the inflammation signal was higher, and the SNR and 

CNR were better than before, which were 119.79 versus 83.43 and 12.59 versus 

7.21, respectively. The accuracy of MRI based on a deep learning algorithm in 

the diagnosis of pulmonary tuberculosis and pneumonia was significantly improved 

(96.67% vs. 70%, 100% vs. 62.96%) (P < 0.05). With the increase in b value, the 

CNR and SNR of MRI images all showed a downward trend (P < 0.05). Therefore, it 

was found that the shadow of tuberculosis lesions under a specific sequence was 

higher than that of pneumonia in the process of identifying tuberculosis and 

pneumonia, which reflected the importance of deep learning MRI images in the 

differential diagnosis of tuberculosis and pneumonia, thereby providing 

reference basis for clinical follow-up diagnosis and treatment.
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Rv3197 (MABP-1), a non-canonical ABC protein in Mycobacterium tuberculosis, has 

ATPase activity and confers inducible resistance to the macrolide family of 

antibiotics. Here we have shown that MSMEG_1954, the homolog of Rv3197 in M. 

smegmatis, has a similar function of conferring macrolide resistance. Crystal 

structures of apo-MSMEG_1954 (form1 and form 2) and MSMEG_1954 in complex with 

ADP have been determined. These three structures show that MSMEG_1954 has at 

least two different conformations we identify as closed state (MSMEG_1954-form 

1) and open state (MSMEG_1954-form 2 and MSMEG_1954-ADP). Structural 

superimposition shows that the MSMEG_1954-form 2 and MSMEG_1954-ADP complex have 

similar conformation to that observed for MABP-1 and MABP-1-erythromicin complex 

structure. However, the antibiotic binding pocket in MSMEG_1954-form 1 is 

completely blocked by the N-terminal accessory domain. When bound by ADP, the 

N-terminal accessory domain undergoes conformational change, which results in 

the open of the antibiotic binding pocket. Because of the degradation of N 

terminal accessory domain in MSMSG_1954-form 2, it is likely to represent a 

transitional state between MSMEG_1954-form 1 and MSMEG_1954-ADP complex 

structure.
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Type I and type II CRISPR-Cas systems are employed to evade host immunity by 

targeting interference of bacteria's own genes. Although Mycobacterium 

tuberculosis (M. tuberculosis), the causative agent of tuberculosis, possesses 

integrated type III-A CRISPR-Cas system, its role in mycobacteria remains 

obscure. Here, we observed that seven cas genes (csm2∼5, cas10, cas6) were 

upregulated in Mycobacterium bovis BCG under oxidative stress treatment, 

indicating the role of type III-A CRISPR-Cas system in oxidative stress. To 

explore the functional role of type III-A CRISPR-Cas system, TCC (Type III-A 

CRISPR-Cas system, including cas6, cas10, and csm2-6) mutant was generated. 

Deletion of TCC results in increased sensitivity in response to hydrogen 

peroxide and reduced cell envelope integrity. Analysis of RNA-seq dataset 

revealed that TCC impacted on the oxidation-reduction process and the 

composition of cell wall which is essential for mycobacterial envelop integrity. 

Moreover, disrupting TCC led to poor intracellular survival in vivo and in 

vitro. Finally, we showed for the first time that TCC contributed to the 

regulation of regulatory T cell population, supporting a role of TCC in 

modulating host immunity. Our finding reveals the important role of TCC in cell 

envelop homeostasis. Our work also highlights type III-A CRISPR-Cas system as an 

important factor for intracellular survival and host immunoregulation in 

mycobacteria, thus may be a potential target for therapy.
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Background: Tuberculosis recurrence is still a major problem for the control of 

tuberculosis, and the cause of the recurrence is still unclear. Methods: We 

retrospectively recruited 68 pairs of samples of Mycobacterium tuberculosis 

(MTB) from recurrent TB cases in Beijing Chest Hospital between January 2008 and 

December 2019. The whole-genome sequencing was conducted to analyze 

single-nucleotide polymorphism (SNP) and to identify whether recurrent disease 

was due to relapse or reinfection. The BACTEC MGIT was performed to compare 

differences in drug susceptibility profiles between two episodes. Results: 62 

(91.2%) out of 68 confirmed recurrence were due to relapse, whereas the 

remaining six (8.8%) were due to reinfection. And there was a strong association 

between earlier relapse and underlying chronic diseases. In addition, the MTB 

isolates from non-diabetic patients had a higher mutation rate than those from 

diabetic patients. A community transmission was also identified in our cohort. 

Levofloxacin resistance was the most frequently observed drug resistance for 

12.9% relapse cases. Conclusion: The relapse of a previous episode in Beijing. 

The underlying chronic diseases are associated with an earlier TB relapse. MTB 

isolates were more prone to develop levofloxacin resistance than moxifloxacin 

resistance after FQ exposure. The patients at high-risk for relapses deserve 

more careful investigation.
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Background: The clinical characteristics of patients with tuberculosis (TB) and 

schizophrenia remain largely unknown. Furthermore, TB retreatment is associated 

with a poor outcome. Hence, we aimed to address the risk factors of TB 

retreatment in schizophrenia patients in this retrospective cohort. Methods: 

Between March 2005 and August 2020, patients diagnosed with schizophrenia and TB 

were included in the study. Patient characteristics, such as demographics, 

medical history, underlying diseases, symptoms, outcome, and lab examinations, 

were collected from medical records using a structured questionnaire. TB 

retreatment was defined as treatment failures and relapses. Subsequently, 

multivariate logistic regression was performed using variables selected based on 

prior findings as well as factors found to be associated with a retreatment 

episode in univariate analyses (p < 0.1). Results: A total of 113 TB patients 

with schizophrenia were included. Of them, 94 (83.2%) patients were classified 

as initial treatment group, and 19 (16.8%) were classified as retreatment group. 

The mean age was 53.0 ± 23.2 years, and males accounted for 61.9% of all cases. 

Multivariate analysis revealed that continuous antipsychotics treatment (OR = 

0.226, 95% CI: 0.074, 0.693; p = 0.009) and extra-pulmonary TB (OR = 0.249, 95% 

CI: 0.080, 0.783; p = 0.017) were associated with the retreatment in TB patients 

with schizophrenia. Conclusion: Retreatment is a significant concern for TB 

patients with schizophrenia. To improve the current dilemma, continuous 

antipsychotics treatment is required, and increasing awareness of schizophrenia 

would reduce the disease burden.
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Risk factors for types of recurrent tuberculosis (reactivation versus 

reinfection): A global systematic review and meta-analysis.
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BACKGROUND: The purpose of this meta-analysis (PROSPERO number: CRD42021243204) 

is to perform extensive and penetrating analyses on the risk factors associated 

with reactivation or reinfection.

METHODS: We searched PubMed and Embase using search terms. Risk factors 

(including sex, length of time between first onset and recurrent diagnosis, 

extrapulmonary tuberculosis, sputum smear, pulmonary cavity, Beijing family 

strains, diabetes, HIV infection, history of imprisonment, and immigration) were 

analyzed. The pooled risk ratio (RR) and 95% confidence interval (CI) were 

calculated with STATA 15.1. Heterogeneity was evaluated by I2 and P values.

RESULTS: The meta-analysis included 25 studies with a total of 1,477 patients. 

After subgroup analysis, sensitivity analysis, and testing for publication bias, 

it was concluded that time spanning less than two years (RR=1.56, 95% CI: 

1.33-1.85) was a risk factor for endogenous reactivation, while coinfection with 

HIV (RR=0.72, 95% CI: 0.63-0.83), Beijing family genotype (RR=0.46, 95% CI: 

0.32-0.67), history of imprisonment (RR=0.36, 95% CI: 0.16-0.81) and immigration 

(RR=0.66, 95% CI: 0.53-0.82) were associated with exogenous reinfection.

CONCLUSIONS: The recurrence interval is a risk factor for the endogenous 

reactivation of tuberculosis. Infection with Beijing family strains, coinfection 

with HIV, imprisonment, and immigration contribute to the risk of exogenous 

reinfection.
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