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Frequency of CD4+ regulatory T cells and modulation
of CD4+T lymphocyte activation in pleural

tuberculoma

Weiwei Gao*,chun yang yin,yi zeng

The Second Hospital of Nanjing

Background: The expression of regulatory T cells (Tregs) is elevated in patients with active tuberculosis (TB)
or multidrug-resistant TB. However, it remains uncertain whether Tregs mediate immune suppression in pleural
tuberculoma (PTM).

Methods: Peripheral venous blood and clinical data were collected from 56 PTM patients and 50 healthy
volunteers. The expression of CD38 and HLA-DR expression in T cell subsets and Tregs was determined by flow
cytometry.

Results: PTM patients had significantly more Tregs than the matched healthy controls. The expression
of CD4+T cells normalized after treatment. Although the median proportions of CD3+T, CD4+T, and CD8+T
lymphocytes did not differ significantly between PTM patients and healthy controls, the CD4/CD8 ratio was higher
in PTM patients. Moreover, the proportion of CD4+T lymphocytes expressing activation markers, including HLA-
DR and CD38, was higher in PTM patients than healthy controls. Treg expression was positively associated with the
level of CD4+T lymphocyte activation.

Conclusions: The increased expression of Tregs seen in PTM patients, and subsequent decrease after treatment,
indicate that Tregs play an important role in the immune reactivity of PTM.

Key Words Tregs; Pleural tuberculoma; T lymphocyte activation; Lymphocyte subsets
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Safety and Efficacy Comparison of Embospheres and
Gelfoam Particles in Bronchial Artery Embolization for
Massive Hemoptysis

Liang Cheng*,Xinguo Zhao
R H AR ER

Background: This research program aimed to compare the efficacy and safety of bronchial artery embolization
(BAE) using Embospheres alone versus Embospheres + gelfoam particles in patients with massive hemoptysis.

Methods: A total of 127 patients with tuberculous massive hemoptysis who were about to undergo BAE
treatment were enrolled and divided into Embosphere group (E group, N = 57) and Embosphere combined with
gelfoam particles group (E + G group, N = 70). Technical and clinical success after BAE surgery was assessed, and
mortality, untoward reaction, and risk factors for clinical failure were recorded during follow—up.

Results: The technical success rate between E group and E + G group was 92.99% vs. 97.14% (P = 0.272),
with similar 1—year mortality rate 1.76% vs. 2.86%, (P = 0.684). However, the clinical success rate of E group was
lower than that of E + G group (85.96% vs. 97.14%), and there was a statistical difference (P = 0.020). The untoward
reaction displayed few statistically significant difference (all P > 0.05). In addition, through univariate analysis, 4
factors was found to be statistically significant, including age (P = 0.028), pulmonary cavity (P = 0.001), diabetes (P
= 0.005), single use of Embosphere embolization (P = 0.020). Multivariate logistic regression analysis demonstrated
that embolization with Embosphere alone was a risk factor for clinical treatment failure (P = 0.025).

Conclusion: Embosphere together with gelfoam particles can significantly improve the hemostatic effect of BAE
without increasing the incidence of adverse reactions.

Key Words massive hemoptysis, bronchial artery embolization, Embosphere, gelfoam particles

Prognostic factors and prediction model in patients
with pulmonary tuberculosis combined with sepsis

Wei Zhang*,daming zhou,huiyu tai
Taizhou People's Hospital affiliated to Nanjing Medical University

Objective: To investigate the independent prognostic factors for patients with pulmonary tuberculosis
combined with sepsis within 30 days of admission and establish a predictive model.
Methods: Three hundred patients with pulmonary tuberculosis combined with sepsis at Taizhou

People&#39;s Hospital affiliated to Nanjing Medical University were retrospectively enrolled from March, 2020 to



LB IR AR R A FEiL

March, 2023 and randomized into modeling (n=225) and validation (n=75) sets with an approximate 3:1 ratio.The
enrolled patients in modeling set were divided into survival (n=180) and death (n=45) groups based on outcomes
within 30 days of admission. Multivariate COX regression analyses were used to evaluate the independent prognostic
factors for patients in the modeling set. A nomogram prediction model was constructed by R based on these
prognostic factors and further verified using the data of the validation set with the methods of Receiver Operating
curve (ROC), decision curve analysis (DCA), and calibrate calibration curve analyses.

Results:Multivariate Cox regression analysis suggested that septic shock (HR=2.22, 95%CI:1.27 ~ 3.86,
P=0.012) and NLR (HR=2.54, 95%CIl 1.25 ~5.63, P=0.018) were two independent risk factors for mortality in
patients with pulmonary tuberculosis combined with sepsis within 30 days of admission, while AFR (HR=0.62,
95%CI1:0.41 ~ 0.85, P=0.010) and PNI (HR=0.66, 95%CI:0.55 ~ 0.85, P=0.008) were two independent
protective factors. The AUC of the nomogram model based on these four indicators in the modeling and validation
sets were 0.875 and 0.880, respectively. The DCA curve analysis indicated that the clinical benefit of this model was
better than "All" or "None" curves in both the modeling and verification sets.The calibrate curve analysis indicated
that the actual and corrected curves fitted well and were close to the ideal curve.

Conclusion :The constructed nomogram model based on septic shock, AFR, NLR and PNI had a well
prognostic value in patients with pulmonary tuberculosis combined with sepsis.

Key Words pulmonary tuberculosis;sepsis; risk factor; nomogram model; prognosis

Upregulation of CD226 on subsets of T cells and NK
cells is associated with upregulated adhesion molecules

and cytotoxic factors in patients with tuberculosis

Feifan Xu*
The Sixth People’ s Hospital of Nantong

Human T cells and natural killer (NK) cells are major effector cells of innate immunity exerting potential
immune surveillance against tuberculosis infection. CD226 is an activating receptor playing vital roles in the
functions of T cells and NK cells during HIV infection and tumorigenesis. However, CD226 is a less—studied
activating receptor during Mycobacterium tuberculosis (Mtb) infection. In this study, we used peripheral blood from
tuberculosis patients and healthy donors to evaluate CD226 immunoregulation functions from two independent
cohorts using Flow cytometry. Here, we found that a subset of T cells and NK cells that constitutively express CD226
exhibit a distinct phenotype in TB patients. In fact, the proportions of CD226 + and CD226 — cell subsets differ
between healthy people and tuberculosis patients, and the expression of immune checkpoint molecules (TIGIT,
NKG2A) and adhesion molecules (CD2, CD11a) in CD226 + and CD226 — subsets of T cells and NK cells exhibits
special regulatory roles. Furthermore, CD226 + subsets produced more IFN—y and CD107a than CD226 — subsets
in tuberculosis patients. Our results imply that CD226 may be a potential predictor of disease progression and
clinical efficacy in tuberculosis by mediating the cytotoxic capacity of T cells and NK cells.

Key Words CD226; T cell; Natural killer cell; Tuberculosis; Immune checkpoint; molecules Cytotoxicity



RFILC VLB B LR AR R A

—_— kA
¢ — égo

A Study on the Prophylactic Treatment of Latent
Tuberculosis Infection in Children

Xin Yu*"’ Yi Wangl’z,Meiying Wum,]ianping Zhang]’2
1. The Fifth People’ s Hospital of Suzhou; 2. The Affiliated Infectious Diseases Hospital of Soochow
University

Abstract: Objective: To investigate the safety and completion rate of prophylactic treatment for latent
tuberculosis infection in children. Methods: Patients who met the diagnostic criteria for latent tuberculosis infection
and voluntarily accepted prophylactic treatment were enrolled from the outpatient department of Suzhou Fifth
People’ s Hospital from January 1, 2018, to February 28, 2021. According to age, participants were divided
into a children&#39;s group (<14 years old, 84 cases) and a teenage and adult group (>14 years old, 69 cases).
Depending on the different prophylactic treatment regimens, they were further divided into the 3HP group, 3HR
group, 6H group, and 4R group. The completion rate and incidence of adverse drug reactions were compared
between the different treatment groups. Results: Close contact history with a pulmonary tuberculosis patient and
malnutrition were the main risk factors for latent tuberculosis infection in children. The incidence of adverse drug
reactions among children receiving prophylactic treatment was not higher than that among teenagers and adults, and
the 3HP, 3HR, and 4R regimens had better compliance. However, the 3HP and 3HR regimens had a greater number
of adverse drug reactions, especially the 3HR regimen. Only one patient progressed to active tuberculosis within
2 years of prophylactic treatment. Conclusion: The 3HP, 3HR, and 4R regimens showed better compliance among
children with latent tuberculosis infection, and the 6H, 4R, and 3HP regimens showed better safety. Prophylactic
treatment can significantly reduce the risk of progression to active tuberculosis in patients.

Key Words Children, latent tuberculosis infection, prophylactic treatment, safety

ApoE Mimetic Peptide COG1410 Exhibits Strong
Additive Interaction with Antibiotics Against
Mycobacterium smegmatis

Chunmei Hu*,Yan—Yan Zhao,Chun Wang,Wei Chen
The Second Hospital of Nanjing

Background: Drug—resistant tuberculosis (TB) is an emerging threat to public health worldwide. Antimicrobial
peptide (AMP) is a promising solution to solve the antimicrobial resistance crisis. The apolipoprotein E mimetic

peptide COG1410 has been confirmed to simultaneously have neuroprotective, anti—inflammatory, and antibacterial
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activity. However, whether it is effective to inhibit growth of mycobacteria has not been investigated yet.

Methods: The peptide COG1410 was synthesized with conventional solid—phase peptide synthesis and
qualified by HPLC and mass spectrometry. Micro—dilution method was used to determine the minimal inhibitory
concentration. A time-kill assay was used to determine the bactericidal dynamics of antimicrobial peptide and
relative antibiotics. Static biofilm formation was conducted in 24—well plate and the biofilm was separated from
planktonic cells and collected. The mechanism of action of COG1410 was explored by TEM observation and
ATP leak assay. The localization of COG1410 was observed by confocal laser scan microscopy. The drug - drug
interaction was determined by a checkerboard assay.

Results: COG1410 was a potent bactericidal agent against M. smegmatis in vitro and within the macrophages
with MIC 16 p g/mL, but invalid against M. abscess and M. tuberculosis. A time-kill assay showed that COG1410
killed M. smegmatis as potent as clarithromycin, but faster than LL.-37, another short synthetic cationic peptide.
1 x MIC COG1410 almost reduced 90% biofilm formation of M. smegmatis. Additionally, COG1410 was able
to penetrate the cell membrane of macrophage and inhibit intracellular M. smegmatis growth. TEM observation
and ATP leak assay found that COG1410 disrupted cell membrane and caused release of cell contents. Confocal
fluorescence microscopy showed that FITC-COG1410 aggregated around cell membrane instead of entering the
cytoplasm.

Although COG1410 had relative high cytotoxicity, it exhibited strong additive interaction with regular anti-TB
antibiotics, which reduced the working concentration of COG1410 and expanding safety window. After 30 passages,
there was no induced drug resistance for COG1410.

Conclusion: COG1410 was a novel and potent AMP against M. smegmatis by disrupting the integrity of cell
membrane.

Key Words antimicrobial peptide, COG1410, Mycobacterium smegmatis, additive interaction
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B and T lymphocyte attenuator as a C—reactive protein
and IgA associated auxiliary diagnostic marker for
pulmonary tuberculosis: a case—control study

Feifan Xu*
The Sixth People’ s Hospital of Nantong

Background: Screening and identification of hematologic molecular indicators of pulmonary tuberculosis (PTB)
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is crucial for its diagnose and therapy. Therefore, our work aims to detect the diagnostic value of blood marker B and
T lymphocyte attenuator (BTLA) in PTB, and provide a certain theoretical basis for the auxiliary diagnosis of PTB.

Methods: Based on the inclusion criteria, 56 Patients with clinically confirmed pulmonary TB by clinical
between January 2020 and December 2021 at our hospital were selected as the research objects of this study.Fifty—
two matched healthy population at our hospital was used as the control group. Clinical characteristics were got
from clinical laboratory. Real-time polymerase chain reaction (RT-PCR) was used to analyze changes in BTLA
along with its ligand in peripheral blood. Changes in BTLA on the surface of different cells were analyzed by flow
cytometry. The correlation test was used to determine the associations between BTLA and clinical indicators.
Receiver operating characteristic (ROC) curve analysis was used to evaluate the auxiliary diagnostic value in PTB of
BTLA expression from different sources.

Results: Compared with the control, changes in peripheral blood BTLA in the PTB group were significantly
increased (P=0.0187) rather than its ligand. Changes in BTLA on the surface of CD68 and antigen—presenting cell
(APC) CD11c were significantly increased in the PTB group (P=0.0004, P<0.0001), while changes in BTLA on the
surface of CD4 + T and CD8 + T cells were not significantly different (P=0.0792, P=0.8706). The expression of
BTLA + CDl11c + was negatively correlated with the expression of immunoglobulin A (IgA) (r=0.2934, P=0.0282)
and positively related to C—reactive protein (r=0.3277,P=0.0137). ROC curve analysis suggested that the area under
the curve (AUC), sensitivity and specificity of BTLA RT-PCR detection were 0.6315, 53.57%, 57.69% while for
BTLA + CDl11c + detection were 0.8039,88.46% and 73.21% and for BTLA + CD68 + detection were 0.6973,
60.71% and 61.54%.

Conclusions: BTLA is highly expressed in peripheral blood and specific cell types of patients with PTB and is
correlated with specific clinical indicators, which may be an important molecular marker for the auxiliary diagnosis
of PTB.

Key Words Pulmonary tuberculosis (PTB); B and T lymphocyte attenuator (BTLA); auxiliary diagnosis;

molecular marker; correlation analysi

Using single—cell RNA sequencing to uncover dynamic
programming of T lymphocytes in multidrug—resistant
patients with cytokine—induced killer cell therapy

Junchi Xu*,Ping Xu
The Fifth People’ s Hospital of Suzhou

Background: In the current study, we have applied single—cell RNA sequencing method to elucidate dynamic
programming of T lymphocytes by cytokine induction.

Methods: A female MDR-TB patients receiving cytokine—induced killer (CIK) therapy was included in our
analysis. Single—cell RNA sequencing was performed to investigate dynamic programming of T lymphocytes between
baseline and post—stimulation. In addition, flow cytometry was used to monitor the expression of T lymphocyte—
associated markers during follow—up period.

Results: CIK therapy significantly improved the efficacy of anti—-TB regimen in a refractory female MDR—
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TB patient. We mapped cells to 12 main cell types with a set of effector protein—encoding genes. Subsets 0, 5, 7,
9,10, 11, 13, 14 and 15 were only observed in naive cell populations; whereas subsets 1, 2, 3, 6, 8 and 12 were
specifically present after in vitro stimulation. The largest number of cells in the stimulated cultures were annotated
as [FN- vy +CCL5+CD8+ central memory T cells and IFN- vy +CCL5+CD8+ effector T cells. A substantial number
of subsets in naive cell population showed increased expression of LAG-=3. Further flow cytometry analysis by
enrollment of a series of TB patients revealed a significant decline in LAG-3 expression level in CD8+T cells of TB
patients between baseline and post—treatment.

Conclusions: Our study supports the CIK as an adjunctive immunotherapy against MTB infections. The
promising efficacy is majorly attributed to the clonal expansion and activation of CD8 T cells excreting excessive
IFN- vy . Additionally, the immunodepleted status associated with overexpression of LAG-3 in the na I ve CD8
lymphocytes.

Key Words tuberculosis; cytokine—induced killer cell; T cell; sing—cell sequencing; LAG-3
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The elevated expression of LAG—3 on CD8+T cells
correlates with disease severity of pulmonary TB

Jie Chen*1,Junchi Xu2,Yayan Niu2,Lin Yao2,Xuanmiao Liul,Hui Chen2,Siyi Chen2,Meiying
Wu2,Xin Yu2,Ping Xul
1. The Affiliation Infections Diseases Hospital, Suzhou Medical College of Soochow University,
SuZhou, China
2. Department of Clinical Laboratory, The Fifth People’ s Hospital of Suzhou

Objective: Lymphocyte—activation gene 3 (LAG-3) plays an important role in regulating T—cell responses and
inducing peripheral tolerance. Our aim in this study was to investigate the relationship between LAG-3 and active
tuberculosis (ATB) and the impact of LAG-3 blockade on CD8+T cells.

Methods: Flow cytometry was used to detect the expression of LAG=3 on CD4+T and CD8+T cells in the
peripheral blood and bronchoalveolar lavage fluid from ATB patients and to explore the relationship between
LAG-3 and ATB.

Results: The expression of LAG-3 on CD4+T and CD8+T cells in ATB patients was increased (P < 0.001),
and CD8+T cells with high expression of LAG-3 were associated with sputum culture results (P < 0.05). We
further analyzed the relationship between the expression of LAG=3 in CD8+T cells and the severity of tuberculosis
and found that the expression of LAG-3 on CD8+T cells in smear—positive tuberculosis patients was significantly
higher than that in sputum smear—negative tuberculosis patients (P < 0.05). LAG-3 expression on CD8+T cells
was negatively correlated with the presence of lung lesions (P < 0.05). After stimulation with a tuberculosis_
x0002_specific antigen, the expression of LAG-3 on tuberculosis—specific CD8+T cells was also upregulated, and
LAG_x0002_3-expressing CD8+T cells showed reduced production of IFN- 1y, decreased activation, and lower
proliferation, while the function of CD8+T cells was restored when LAG-3 signaling was blocked.

Conclusions: This study further explored the relationship between immune exhaustion caused by LAG-3 and
immune escape of Mycobacterium tuberculosis and revealed that the elevated expression of LAG-3 on CD8+T cells
correlates with functional defects of CD8+T cells and the severity of pulmonary TB.

Key Words Pulmonary tuberculosis ; BALF ; PBMC ; CD8+T cells ; LAG-3
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L. 20184 TR B ISR 28 a3 UL B R 95000 A, AR M B 24952.00% ., S PDCA %S F]
&, 2SR R 212.12%, W1 BAK T4 PIRT, P<0.05,

4518 PDCATRIRE FRABE W] 1 MR IR B e A, N FHAICR %

KT PDCAIEINE TR, BEBEI&YY; ik 42
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IFN— v A IL—6 fE45 4599512 Wivh v 50T 4 il

R AN
HM T EARER

H s BRSSP fiah 2% m 3 A& L 98 i 41t PRl 13 7K - B AR Ak B Al R 7

ik WeHE20214E 10 21 H 2220234 17 31 H JARITE I3 P R 27 B I A i 12 e A Be i 1911337491 . 1%
SPENR A% R (1966, Hrh Y1306, Zrkeof], ~F-I4FEE58.42 £ 17.10; gkt AU 5 1414, %%
KRR S50 TR PR E 2B, HBHAEE1046]) o Wl ss (714, HpBE706], i
1], F4FE10%62.73 £ 8.933 ) o RATAAMM ARG TR LA+ (IFN-v | IFN-a . IL-2,
IL-4, IL-5, IL-6. IL-8, TNF-a . IL =10, IL-12P70. IL-1B . IL-17) MIFREAY, A G
X I GRE AN T 25 5

g5 OS2 B MEIFN=-y | IL-67K V- 52 3 F RO P e B . 0 s liai % &
PHAR S IMAEIEN=y | IL-67K V- 5 2 3 FHRML PR s fR 5 . N B Pk 45 4% 14 B A8 IS IFN-y | 1L-6
K- 2 = T A A R . DTG ShIE I B b, kS R B ILE 1L-6 . 1L-87K - 3 /&
T R . O ShEISE g T, HBHIZE % R M 1L-6, TL-107K V-5 2 & T BA i 45 2%
BE . @INHIMAPIFN- y | IL-6BHATFN=- vy | IL-6i2WiiE sh kIl 45 i ROCHIZE R 1 AL 401 4 0.745 |
0.642, 0.748, UM HI40.732, 0.53, 0.725, FEREE80.682, 0.72, 0.673,

451 ATLGEALIFN=-y | 1L-6. 1L-8. TL—103X PUF 4 AE 2 A PR 1119 1 3 7K 7 WA LA 98 RE S 1 1
SRIE, SRR R GRS TRIEHE Ay T A 235 42 K8 I 7 B 2 RV A0 o 60 o R B S s, A
T S A A T A 25 A 1) A, BT B R 4 B TR T

R OB . TSRS A% s SRAEAMIN - IFN-vy ;5 IL-6

DS SePEV v 9V 8 2T A4 b A T PLTR
B Il VA L Y 0 58 a0t

R AN
AT EARELR

VyovVd2T (WFRAV y2V 8 2T) HUFAETREZES, B ARPCRIEIA v & T4
R F2 %2 y & TANMEHE . T JLAE, XTSRS AR ) JLITURE 5% R BT R AR SRRV v OV & 2T4H il
FEXTHUAN M N Z5AZ o BOFF R B h R HE B E R . IR ELET v & TN S iR Y7 76 Mg STk A5 1 B
B,y 8 THNMI S 25 R H i Z B E M E M . BIL, ASCHEy & TANMEAY 4328 KB J5ids Sk
V oy OV & 2T M 7E BT 25 4% o R AT TR B b BV AL B L R I FHAVE B 253k, B e ST B 3R Y7 ik
PSR

KT LR PRFIE ;. Vy 9V 8 2T v & T4

<17 -



S JeT It 265 5 B KT B 53 T S IR A
W25 B NS 2R il e i

RE#X LmWH, KRG, BRI, FF
FM TR BEARER

HI: WG sk a5 1 10 S bR i A s, I APk PR B PR I 45 2 28 e B &8, 2816 R
SRR S S WO R T RME . ASBFTEARTT A S E KB I 45 A% o BT TR AR S T4 g2 S
R ZE 2542 2 W i g A (L

Jiidi: #EH20224F7 H 210 A MM 28 AR EE B33 151 R et 4, 847 NS TEE i
H S5 A ROFE AR S T2 M 28 SONE AN, 855 LI R BRI G5 A A DM SE I8 S A AT iE A 70 BT o

gESL . 199G 2R R T, N AN BT SR A m 6 A2 O R AT TR R S T I S 8 S ARG T B 7
16761, BHERS H % 483.92 %; 13201 AE 45 4% 1 HA PF W T 923 £B &, AN B KT I Hp 452 43
FFF TR S P T 0 B 33 B oy R PH 4241, PHAE ARG H Rl 31.82 %, ZHIE ST #E X ( x2=92.57, P
<0.0001) . WAL RE T, BRIBEIGZE R NSRS TERE L Z54% 50 B R SR T4
G IS B R 4166.67 %, TESIVEMTZE R FAYER83.83 %, MiFMERZAUFTE L2 . Mk
B, WIRRGEAZLE) . SO ELER 0] AT RE A% L) . s S5 A% L) . S5A% P I B 48 1 i 45
B H MM ZALSE B IR B 8510 . B S UE M NRIR LS5 16 . GIFIBIR R 1B, &
HY IR ELEEE30) . S IHEAELARZ ) B FEMESE R LS T 254582140, BRPE2R4°4100.00 %,
ARG AT GE B A E, ZE RN Gt . 1990 S R R E T, LR YL (o A BH 4 43
B, PR R R21.61 %; 132B1AES5 A HAAPT R B B iR E h, PrRR Y Bk FRYE 1449, PRAERS 1
FH10.61% SHIRRYOFR I BHVERA LG, S5 200 838 AN IR BTEE M Hh 45 4% 50 B 1R R S T4
0 G338 S 7 ARG By BEL R 8 3 v TR Y ik, HL2E R Geit2# i L ( x 2=155.0, P <0.0001) . A
N E K BT E I 25 2 53 BT DA R S 1 T 400 B G2 5 g A I 285 Ao A R L RS L PHMETIIE . BA
PEFFIAE FOERA L4351 83.92 % . 68.18 % . 79.90 % . 73.77 %l 77.64 %; HilRYL A K IS5 125
PORRURREE | RS L PHEETNAE . S 0 A 5 2 51 21,61 % . 89.39 % . 75.44 % . 43.07 %Al
48.64 %.

S NS AT I 45 A2 43 T T A ST e T 200 L 28 IS 7 K IO 26 I 235 A i /8 A A v L
AR MIBRYERR, 0T LME RSS2 R B2, LEI PRI W 4 i v BT B R M i B, X TiBs
I ) 25 e HoA TSR 3

KT NSNEERIKPTEE L P 452 3 AT B R S TN G e SRS IN , Flistingz , liohating, Pk
{aRx s
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S i2013-20204F ) 52 2 IKiGIT 45w
ik 24505 BBt

REEX WRFHE R FHE
AT HAANRET

HE: PR EIRI7 450 2 HPTE %25, Bl B FH 2 Xl > S5 200 R A 46 A A 7 2 G TR
L, TP EERZRE BT 25 5 LK . A M A 2 0R YT BRI RNA]BR = 248 O 45 A% 0 B8 S5 03 A
FFRMTIZGTE 0L, DABAIR RIS e 2% |

Jidi: BB 72013417 2220204712 7 18] 55 27 B A% 4o B BeGA 1 [ 2 2 syT (IRYT
W =21k ), HAWIWKIAIT Ff G —UGR 7 8] (1B = 24E 4451 25200 8 8 A R 25 oA Ie 25 28, 4K
1R S B 2 0GRIT I W 25 (ARG RIAESE . SUEE . BDRR A . SR TR . 5Epaib R . A
B R GIR . NSRRI REEEE R ) B0, I XS .

5L A4S R R, BPE4061] (90.9% ) , kA (9.1% ) 5 WIVKIATTY B B AF % 35 B
20 ~ 864, VAW (503 +18.3) %5 20~304 106 (22.7% ) , 31~59% 1341 (29.6% ) , 60~ 83
B2 (47.7% ) 5 BIVGRIT TG 2d5a —ARYT T IR 10 V- 2 IRl A1 fR 4 39.3 + 107401, Horriay7 e
f24 ~ 361~ 1200, 37 ~ 48111561, 49 ~ 601 H6MI, 61 ~7240 3% 1HIF2U28%1, 3134, 41K
3], FEL XS RIS . RAPE . BRRAE . AR E . MNEATKIR . R 25855508
20.5% (9/44) . 31.8% (14/44) | 22.7% (10/44) . 7.9% (3/38) . 5.4% (2/37) F13.1% (1/32) ,
TR TEE . SCPGVD R RN B R 25 bk ; S 2RI, BAEXNRIRE . RMEPE. B
BLOOKETEE, PV A AEFED R | X EIKGER . DI FIEE R R TN 252553 51 38.6 %
(17/44) . 432 9% (19/44) . 20.5 % (9/44) . 13.6 % (6/44) . 12.8 % (5/39) . 15.8 % (6/38) . 8.1
% (3/37) . 18.4 % (7/38) F6.2 % (2/32) o VTHIEF RI TR I Z IS, SHIEE BCHET
N 254590 8 o

G50 GRS ROFT OO 25 T 2 55 S AN 25 AR 193G 2 5 S50 1R SRR DG TR IR IIA
SrRi AR, N B VIS SO R I 25 IR, S PRYE 2, ARORITA M, JF HoRELG & 1) 7
B FREL BT AL 1 it DA/ i 25 4520 R A 7 o

KT G5y RO, BUghtE, FRGBYT, JRMT

1B 1 AL DD e
S LA AL RE R FHLRY 2 2525 B A 050t

REEx AR BRI, FHE
HMTHEARER

F: i TATERT 25T R, S5Rm TG AT O M R XE . BT 452 0 BT B R AT R s 1
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LB IR AR RA EFEXR

FEMESZIRIREYE , K H BRI R R AR IO X 5 B T, PR 2 R R . ORI 5%
BRI A TR M REAS HEBT T 9K S MR R K 225 458% 0 (MDR-TB ) , R i 2514 i itk i .

Tk AR U SLEARE R ER, RE T2 Ry R m i rosefeigii, EdRen
o 22 SR 2 R 5 S R AR RN, P FH 2R 22 B P Iy S S (S AR S AR B8 7, R AR N KR
T H B G R 2 B -2 R R FLAE L RE(Ag NP@SBA-15/Man-PDA-EPL)E & %L, R
AT BMEE (SEM) | BT R (TEM) AEE MR SMSERE (FT-IR ) % — RS HL%
TEF AR VAT APRERAE . R BT /R 3 W 48 7m 70 7R A T B/ NI B VR FE (MIC) R, P58 Ag NP@SBA—-15/Man—
PDA-EPLXARAERARHITRY . A= Z54% AT A BCG ARG PR 43 25 3845 B MDR-TB I 0 i 1 7

50 SEMFITEMZS R IR : A BN LA REM BEEA AR fLALIESS M, A MRR RIfELE
—ZREWEHE, HAEFLIENIME R T EOE M QUREIRL, R IR 2 TR LA AR RE 2 1 )57 08 i
BB A T AREORL . FT-IRES R B . @M ETE 7GR, H SR Z UMM 2 R
GPRAE BT RBB(—C=N=) o Bl SR ¥5 105 8 /1% 70 3 doe /N B 8 (MITC) RGN 285 SR (/R . Ag@SBA-15/PDA |
EPL. Ag@SBA-15/PDA-EPLFIAg@SBA-15/Man-PDA-EPLXFH37RvAUMICE /351128, >512., 1287F64
we/mL, XFBCGHIMICIESF 5164, 16, 32F132 wg/mL, XFMDRIIMICIEST A H128 . >512, 32F116 g/
mL, FHAg@SBA-15/Man-PDA-EPL{Ag@SBA-15/PDA-EPLXTH37RvAIMDRAIMICIEIIREL T 145, H
Ag@SBA-15/Man-PDA-EPLXFH37Rv. BCGHIMDRIWHLLEZAE RIS, v REIH B H @M X 45200k
TR A8 [ Y0 R0 A B PG B e TR PR R

451 Ag@SBA-15/Man-PDA-EPLEAG SAUFIIPFTEE AR, LN Z 2850 . AR50 ik
ST AR — MR FT S AR A

KT T 22545000, TR, IR, 5, 20K

HIVIPE S I Zi S5 [ CTR AR -5 B 5 0

fER* . FH
AMRFWEHERRBER ., HMNTHAIARER

HEy: BROTHIVEITES I E5 A% B B CTRAR R, DRSSO (AIDS) A I Ias % ni2 W
HYRIL W 6e

Jride: BUBES 20204 1] 220224 11 7 TEABE A B IR YT I 28 50 50 2 K A uFE 52 (1 36 B HIV FH: &
TS5 BB I IR K CTRAR AR, IR BEGA 36 B0 M (KRR ) BHIVERTE
SREVEXT AL, XL AR I CTR AR 2R A 0 U ISR

G50 WM, WAR IR AR RO . WOIH 25 38032 BRI R A2 203 58.3% F119.4% , 25+
BHIFENL (P<0.05) 5 BT EMAREE ., EMarE . AMGE. FTHEE. FHIRBM AL
O IH19.4% . 13.9% . 16.7% . 13.9% . 19.4%, LT X R 5351 055.6% . 47.2% . 38.9% . 33.3%.
52.7%, ZFHHAGIFEE L (P<0.05) . P4URZMCTRI: FRE . BERRE. 45, B2
fE. FRWY . REY Y . REREEE . 270 AR I kA 251 512530.6% . 86.1% .
72.2% . 38.9%. 61.1%. 30.6%. 27.8%. 11.1%. 13.9%, KT X IL455.6% . 100.0% . 94.4%
80.6% . 86.1% . 91.7% . 77.8% . 41.7% . 47.2%, ZR¥IHAGI2EE L (P<0.05) ; SERFELE TR
AR K (EC) HAdk s R . OB B KA 2R 5 27 8% . T7.8% . 16.7%, ¥im T X REZH5.6%
222%. 0%, Z=SPIHAGI L (P<0.05)
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518 HIVEHIPES FFIE % 5 P CDA+ TR LA K- ALART , RIS ShREmbE ,  Ho 28 o3 A ik
ZheSE . REGER)T, WRESMEIRZEE . SISO . GBI EL R OB L K
AN, B4 5 A A ) S v T HIV BRI ZE A2 87, I PR A s 32 s X2 12 W 55 M2 e

KT SR (AIDS ), fili, 258 WZEGEAR, XE&ITEL

CT5| % P BS KM &% 5 1 2 BB
o A MR i 2545 58 455 Wi R A 0 % 2 PR VRS BIFE

e

AMTHBEARER

F . BRTCTS S Nl 2 i1 K FH 25 4% 53 T2 W AR REAS SR il 25 42 fB. 5 12 WA (B0 L 22 4

D5 s I EPERE I 201848 11 =20204F 12 73 J5 M 111 27 L\ B B B Jili 50 1555 12 Wi AS BH 58 0 s PR 12
4%, BES AT I e kbSO I B kE 38 22 (0 FR 3 14149, BT RIS HT CTE1 T 28 57 i 2 o 16 A6
(PCNB) 1752505 S BRAG A 25 2 Sl 28 i R e o DA RIZ WA bR e, 43 B SE T e s i il
RN 7 3ds s AL B L AR ST 24 92 9 8 AR Y A I R (Gene Xpert) . ZEEPCR (TB-
DNA) | ZHEAH ARIFH A (mNGS) BWiIiSEZ K R, I L0 R AR, Ko TR A
( Gene Xpert, TB-DNA ) WA MUE . FeFE, PHEBE . FIvERNE . RASPSS23. o {44iit 41
Br, B RER XK, P<0.05 M2 A Beit24 75 L.

SR 1410, YIRNBEARA, IER LR 100% . 4 FRICE SR EAG A i, 2 WTiish
K86 (60.99% ) , FLsIAFEMFRIMR 2] (1.429% ) , WZ5KES IFIREEER R 1] (0.71%) , dF
g% R 5201 (36.88% 5 Ad&: MERMbIRE 1845, Filiph 25 Ris 151, AR BR 4o, 0B et 5341,
JRLEAL AT 30, AUALPERG 28205, ABE R 214 ) o 2S48t , S ML 10
Bl s W 5% TS5 . ZWiE A% 89, F7 i 4l 2R TE A A L B 2% M Gene Xpertfi#r, FH:
oy mh1o6 . a6fil, KFrHI11.24 %, 51.69%; 4781118 EFFTB-DNAK Y, FHYE2141, 6 H%
25.93%; A 18BIBETTmNGSKu AL, FAVESH], #iih#44.44% , PUIRERG2 W FATE B E 624, i Za]
i569.66%, ZERALGHHE X ( x2=30.064, P<0.001) . VLIRS WIIigiA% b, i a0E s
A TB-DN ARG I SoF fiti 5 4% o 6 I A5 | 4 50 25.93% (21 / 81). 100% (40 / 40); FlidH4UE AR A Gene
Xperthz IR A5 A% AR U | e 57 HE 73301 51.69 % (46 / 89) . 100% (52 / 52) B A Il A2 AGH 14
IR E S TR E, 255 FE . AR KE276] (19.15%) , Hii106] (7.09% ) .

2Ee . AMAEEEESAZ R, WL CTS 1 S B ZE il A, ISR 2R AT TGene Xpert, BEAHA
PRANMEE . mNGSKEIN . TB-DANA] i Z 4R B RSS2 W FAPESR , pesdt . @ik, JFRED Hig, Ruef
RS =, IR E =

T S5 SR I r A s ANMRE R AR Tl 25 S 2 0 AR Y IR R AR 2k
R AP BRI TR s REUE; R IR, PGS
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WCUE SR G (Y OLOVS IR S 77 23 I 28 K6 Il il 45 42 i &1

X Fx AR RS, W
1AM THEEARER; 2. TR LHFIR, 3. BAEFRKXFRE LTI ER

W E ) G5 e —Fh R 25 R R 5 R AL e, IS5k 2B 2, N T HERRAS I
DUFPLk K PEZEAZ R KL, AT — R B AL AN R R OIEY OLOVS 1 48 I 8 A8

MRS SRR EE BT & IS5 22 Wb R CTIEMG AL 13141, 30155K CTYI A Hr il 2k & PE 45
Kkt B R G TIAL BERIRR I, #e8:2 LU BIBEHLI 43 AN ZRde Fie g, (o 2 ROB Bdn i i b
ARE— AR S IR, S AR AT IINZR, ARG R RV ZR b AR TR A T 22 5 143
Ko [RIIFISCRE S = 5K B2 B B 83151 S A B 2 Il 45 4% A8 B CTIRIR , FE8255K A7 5 S5 CTIRMG B U A
AN, AR SIIRY OLOVSFIEA 55 I8 Y OLOv SR Xof 20k e M it 5 4% DU b 2 3805 k- 4 432 3 R

SEL . S MRS . B ZEAE AN S AR A X A3 Ak R M I 25 A S AR I A Oy T e i 22 R B L
(P<0.001), YOLOVSIGUFAEMAGHAEE . A IR | PP REFIF 1505050 771°50.884 . 0.864, 0.929. 0.870; X
HESEIS Y OLOVS RS I B IEAE RS R E . H 1R . SRS BEFIF 1405040 %1040.871 . 0.887 . 0.919710.880.
YOLOvSTH 5343 28 S5 i 45 8 34 4k & Pk i 45 2% CT I 23 b . YOLOvSAMERINR 4 RS i . 4 [ml
IR EEFIF 1380050 0.607. 0.628. 0.608. 0.610; HCHEREIRYOLOVSAMTI R AE ks %55 .
IR SRS EE IR 1438053510 °0.707 . 0.716, 0.715. 0.710,

4510 FTYOLOVSFIE A HEmE Y OLOVS BRI 20 58 B 1 CTIRMG Hr Ak & PRIt 452 pU b i DLkt %) B bs
R0 2 o ACHE SR I Y OLOV SRR TGN 24k 2 M Fili 25 42 C TG HRog kb U FLY OLOVSBEFRUAE B w8, U1 Ky
PN, HILPEARSZIFENR & A RIBRE], & n] O IGERITZS A% S W R LB B [AlR, bRl
Ak Sz P I 45 R 25 KA CTHR AL St B4 5 S A Al

R Ak VENGES R, THENLTZE4, YOLOVS, HAsll, stk smg

The clinical significance of plasma sCD25 as valuable

biomarker for progression and prognosis of tuberculosis

Xin Yu*]’z,Yayan Nium,Meiying Wu]’z,]ianping ZhangL2
1. The clinical significance of plasma sCD25 as valuable biomarker for progression and prognosis of
tuberculosis

2. The Affiliated Infectious Diseases Hospital of Soochow University

Background: sCD25 is an important immune molecule for T cell regulation. Tracking the detection of plasma
sCD25 plays an important role in the evaluation of immune function, progression, and prognosis of tuberculosis
(TB) patients. This study analyzed the association of plasma sCD25 levels with clinical, laboratory, CT imaging
characteristics, and clinical outcome of TB patients.

Methods: The clinical data of 303 TB patients treated in the Fifth People&#39;s Hospital of Suzhou from

e D22 .
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October 2019 to January 2022 were retrospectively analyzed. The levels of sCD25 in plasma were detected by
ELISA. According to the cut—off threshold of plasma sCD25 levels, the patients were divided into below (Group TB1)
and above (Group TB2) groups. The correlation of plasma sCD25 levels with clinical, laboratory, and CT imaging
characteristics of TB patients, as well as their TB treatment outcome were analyzed.

Results: The levels of plasma sCD25 of patients with TB patients were higher than that of the healthy control
group (P < 0.01). Among the 303 TB patients, the levels were increased in Group TB2 patients (0.602 + 0.216
vs. 1.717 = 0.604 ng/ml, P < 0.001), and there was a progressive reduction after anti—-TB treatment. Furthermore,
patients in Group TB2 showed higher positive rates in sputum smear (52.0% vs. 34.3%; P = 0.003), sputum culture
(69.7% vs. 56.9%; P = 0.032), Xpert MTB/RIF (66.3% vs. 51.2%; P = 0.013) and TB-DNA (51.5% vs. 31.2%; P =
0.001) than those in Group TB1. Patients in Group TB2 had higher incidence in cough (78.8% vs. 62.3%; P = 0.004),
expectoration (64.4% vs. 45.1%; P = 0.001), concomitant extrapulmonary TB (14.1% vs. 5.9%; P = 0.016), cavities
(47.9% vs. 34.0%; P = 0.022), and unfavorable outcomes after anti—TB treatment.

Conclusion: sCD25 plays an important role in the prognosis and clinical outcome of TB. Tracking plasma
sCD25 detection of TB patients has evident clinical significance. It is noteworthy that when the plasma sCD25 levels
are significantly elevated, patients should be cautious of the progression and unfavorable outcomes of TB.

Key Words Tuberculosis, Plasma sCD25, Progression, Prognosis, Treatment outcome

B R DA P45 SRR DR T T Il 2% T ¢ i il 58—l

WARK AR, FHE . MRk
FMTHEBEARER

e 61k, [ “RXMRAERR3R, RIM1IR” ABt.

FERMRAE : DARZMK . MO . Mok 20F, AR R 38.2°C, P: 117W/4r R: 32iK/4; BP:
139/70mmHg, SPO2: 92% (ARMA ) , 2MEW%s, MR, KEHmT, WOFBIFMCE Ak, ARy &
ML, KRR,

LW M HpHIE N T7.467, A4 E (Pa02) 61.9mmHg, %A Lk )E (PCO2)
31.0mmHG, A5 137.45mmHg, WAEHKE (Fi02) 45%; IH12.38mmol/l, FRAGZEN3+. 185
BRCT: Wfili 2 R BER ST . BERARGE, PR W . RRBUR R, BORLEE B LS B 5852
NG, REWE, BR)E skt SRR Rk . 24/ NS DY BRI kL3 s — R DA b S5 —
BT I NGSHG A 5278 4 B (0 3 A IR T M 5% 03 R T A2 5

BRI JRRE R Z s e 4 T A BRTAT . BUAs A IR YY o IR SR I ARRERE
HR, EAMFRCTH R P B B RS 4

RART R, FEREMTR , WEIR G IS
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IS NAEGTEPE 9 S LT AP R

EhEx ZEH
FMTEEARER

FR RN FORLEZS AR B 28 AL A AR I R (L

Tk BRBEAR K34 NI ZE AL, BENLY /N R (R IRAL) AT AR AR T3 1
AR ), BHATH [UBE AT T PRI PR GORRIBE D71 G0 HC B P2 T A8 28 L A2

2, REEHE kLR,

g B E ARG EAEZALOM] (0/17,0% ) . B A A2 (2/17,11.8% ) 5 Xf R4 E &
ARG R A ZEALSH) (5/17,29.4% ) WakERR & A=411 (4/17,23.5% ) , (P<0.05) .

a5 N DR RS A SRR ES 2 ZFA LB AR G 2R LR A%, [RIET A AR 5 A B Y &
A, NI B 3 AR v I T8RS g A

KT Wit AOR, Zitxtelneefl, WatsEra

Lia Pk 2 PEN G FL 2 6 AR 5 B

ZHEHE*. A%
FMTHBEARER

HEY: SRS k02 LI IR 51230 ik

Tk X20154F 1 H 2202248 1 A 953H 28 BN R E BRI 1 78I IA 4% 5 | & SbE s 28 FL R I
PRBERFIEA T 238, AL FE Dok . ARATHR A . TR I S A A 45

G 1T E R, R R R R AR 166, R PR NE AR B 1, A IS e 9
B, Rurthizh s FHefl, AREIEFASE A 3R IR T iE s k166, RETHBRSH R 2k
Mgz sgfL” ofl, Wik “SEEIIE L THI, IBEERIE M R R R L. 17HIRE 2T TR
AR, R M FALEAAE/NA156], HikBlE s Hhinikedl, f—22 L8114, Z20%50E
offl, A IRPEE3H]. THH NG E 2 kA AL — s rh 2 e SRR gL, LA A R
WA, DOERE S A, A EmmE s skEes], TRy skE114]; Sl atkmER oL
HREIEERZEL . IR N VRO SERAE RS E o, 17 A AN [FIRR B IR E R % . AT CRGE
AR, AT “BaiZEfLBAMAR” 200, i 1BIAR G HEEAL, FRRTARYT “lrw Mo AR
AT “BERRA IR + ISR offl, AT “ImaEfUERNEmER S UIBR+ Ma i IR 6], For Uk
A3, R ORI Y B ARG, 76 T FARIG6 ~ 120 5 B9 166K )5 34 K
‘WA AL o RJE 1 TBIEBE Y TE AT . BRSPS, R A D) PR
16, JTwia Dmse e, JCRFARZET R E . BEVI1 ~ 54, 1B BUR SRR PR, PRSFIRIT 5%
fifo 160 EHE AL R

a5 St LR RS, WIEE. FAVIBRN LS XN iE E iR F 20T TE,
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ARPAREESE T AT, 7Kf:ii LRI T RGO, B IR SHRAIT A TR IR
KHET st WEEdl; 2Wr T

AR ISR S 8 Tl 55 W D < 5 B SR

B i
AN HAANRETR

OIMTHE ISR B DTS S R R R . i SEBER B IR R86BH H K . H AR
L%, VRPN X A][2020.6-2022.6], 4rHTat R UG oA I R 2, S50, BEAER . PR,
SCARRREE . WRAR S L R R AR A AR RS S B TR e A (P <0.05) o 451 W
RS B E UG A, T EET X ER NE, AT RERAP R, AR SCRE SR
Tt

KA AR, Mg TiE; BREE
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Covalent organic frameworks (COFs)—based biosensors
for the assay of Mycobacterium tuberculosis—derived

exosomes with clinical applications

Jinlong Li*
The Second Hospital of Nanjing

Mycobacterium tuberculosis—derived exosomes have the potential to serve as highly sensitive biomarkers for
tuberculosis detection. Herein, a sensitive electrochemical biosensor for the ultrasensitive detection of LAM—positive
exosomes has been constructed based on covalent organic frameworks. In this work, CD81-specific binding antibody
immobilized on a gold electrode were responsible for Mycobacterium tuberculosis—derived exosomes capturing.
Well-designed LAM antibody/COFs/HRP serves a dual role: as a signal probe and as a recognizer in the exosomes—
identification process. Specifically, LAM antibody bind to LAM antigen at the exosome membranes, and COFs/HRP
function as a signal probe, leading to a strong electrochemical signal. Thus, the concentration of exosomes can he
quantified via electrochemical signal. This innovative method displayed a wide detection range and a low detection
limit. Notably, the method has shown outstanding performance when validated using clinical samples, suggesting its
potential for clinical applications.

Key Words Covalent organic frameworks, Mycobacterium tuberculosis, exosomes
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Characterization of immune pathogenesis in individuals

with active tuberculosis

Huaxin Chen*',Zhangyufan He”, Yuzhen Xu® Jingyu Zhou® Xinguo Zhao',Lingyun Shao’,Qinfang Ou'
1. Department of Pulmonary Diseases, Wuxi Infectious Diseases Hospital

2. Department of Infectious Diseases, Huashan Hospital, Fudan University

A comprehensive understanding of the immunological characteristics of tuberculosis is essential for TB
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prevention and control. In this study, we intend to perform immunology—-related tests to assess the characterization
of immune pathogenesis in individuals with active tuberculosis. Our results provided preliminary data on the
characterization of immune pathogenesis in individuals with active tuberculosis. Cytokines IFN— vy and IL-22
play an important role in the immune pathogenesis of tuberculosis, and dynamic monitoring of peripheral blood
IFN—+y and IL-22 may be of great significance in the prognosis assessment of active tuberculosis. The expression
of CD27-, CD38+ and HLA-DR+ on tuberculospecific CD4+T cells in active tuberculosis is higher than that in
latent tuberculosis infection, which helps to distinguish active tuberculosis from latent tuberculosis infection and is
especially important for the prediction of tuberculosis.

Key Words Tuberculosis; Immune pathogenesis; IFN--+y ; 1L-22; CD27; CD38; HLA-DR
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Application of liquid—solid phase culture technique in
the diagnosis of pulmonary tuberculosis

Jun Liu*,Yingying Zhang
Aftiliated Wuxi Fifth Hospital of Jiangnan University

Objective:To evaluate the value of liquid—solid phase culture technique in the diagnosis of pulmonary
tuberculosis by comparing it with the commonly used laboratory diagnostic techniques for tuberculosis pathogenesis,
and to provide a reference basis for clinical diagnosis. Methods:176 patients with pulmonary tuberculosis admitted
to the hospital from July to December 2020 were selected, and sputum specimens enrolled in the hospital were
tested and statistically analyzed by using concentrated mycobacterial collection antacid smear, MGIT 960 automatic
liquid culture and liquid—solid phase culture, respectively. Results:The diagnostic sensitivity of liquid—solid culture
was 58.0%, while that of concentrated bacterial antacid smear was only 41.5%, and the difference was statistically
significant (P < 0.05); the diagnostic sensitivity of liquid—solid culture was slightly higher than that of MGIT 960
liquid culture (56.3% vs 58.0%), and the mean positive time of the latter was shorter by 8.0 (6.0-10.0) d vs 10.0
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(7.0-15.0) d, with a statistically significant difference (Z = =3.223; P < 0.001); when the MGIT 960 liquid culture
positive results were subdivided into three intervals, the mean positive time for liquid—solid phase culture was 10.0
(7.3-13.5) d over 11-20 d, compared with 14.0 ( 12.0-16.0) d, a statistically significant difference (Z = -4.582, P <
0.0001); within 21-35 d, the mean positive time for both was 14.0 (5.5-21) d vs 22.5 (21.8-25.0) d within the 21-35
d group, a statistically significant difference (Z = =2.805, P = 0.005; in addition, the The liquid—solid phase culture
technique also allowed preliminary identification of nontuberculous mycobacteria, and five cases of nontuberculous
mycobacteria were confirmed as Mycobacterium intracellulare in three cases and Mycobacterium avium in two cases
by gene microarray. Conclusion:The sensitivity of liquid—solid phase culture was significantly better than that of
concentrated mycobacterial antacid smear, and the incubation time was better than that of MGIT 960 liquid culture,
and the preliminary colony typing could be performed, which provided a reliable experimental basis and a new
practical tool for rapid diagnosis of pulmonary tuberculosis.

Key Words pulmonary tuberculosis; antacid smear; liquid culture; pathogenetic diagnosis
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Angiopep—2 Modified Exosomes Load Rifampicin
with Potential for Treating Central Nervous System

Tuberculosis

Chunmei Hu*,Han Li,Jiayan Huang,Qiusha Tang
The Second Hospital of Nanjing

Background: Central nervous system tuberculosis (CNS=TB) is the most devastating form of extrapulmonary
tuberculosis. Rifampin (RIF) is a first—line antimicrobial agent with potent bactericidal action. Nonetheless, the
blood—brain barrier (BBB) limits the therapeutic effects on CNS-TB. Exosomes, however, can facilitate drug
movements across the BBB. In addition, exosomes show high biocompatibility and drug-loading capacity. They can
also be modified to increase drug delivery efficacy. In this study, we loaded RIF into exosomes and modified the
exosomes with a brain—targeting peptide to improve BBB permeability of RIF; we named these exosomes ANG—
Exo—RIF.

Methods: Exosomes were isolated from the culture medium of BMSCs by differential ultracentrifugation and
loaded RIF by electroporation and modified ANG by chemical reaction. To characterize ANG—Exo-RIF, Western
blot (WB), nanoparticle tracking analysis (NTA) and transmission electron microscopy (TEM) were performed.
Bend.3 cells were incubated with Dil labeled ANG—Exo —RIF and then fluorescent microscopy and flow cytometry
were used to evaluate the targeting ability of ANG—Exo—RIF in vitro. Fluorescence imaging and frozen section were
used to evaluate the targeting ability of ANG—Exo—RIF in vivo. MIC and MBC were determined through microplate
alamar blue assay (MABA).

Results: A novel exosome—based nanoparticle was developed. Compared with untargeted exosomes, the
targeted exosomes exhibited high targeting capacity and permeability in vitro and in vivo. The MIC and MBC of
ANG-Exo-RIF were 0.25 . g/mL, which were sufficient to meet the clinical needs.

Conclusion: In summary, excellent targeting ability, high antitubercular activity and biocompatibility endow
ANG-Exo-RIF with potential for use in future translation—aimed research and provide hope for an effective CNS—
TB treatment.

Key Words exosome, central nervous system tuberculosis, blood—brain barrier, rifampin
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The Various Roles of IncRNAs in differentiation of
regulatory T cells

Wengqing Yu*
The First Affiliated Hospital of Nanjing Medical University

One of the most crucial T cell subsets in a variety of autoimmune and inflammatory illnesses is regulatory
cells. Tregs appear to have an essential role in the clearance of infectious injury. However, Tregs are also involved
in tumour and have been implicated in the pathogenesis of several autoimmune diseases and human inflammatory
conditions. A wide range of RNA molecules known as IncRNAs play vital roles in the control of gene expression.
They may interact with many different molecules, such as DNA, RNA, and proteins, and have a complicated
structural composition. Due to their regulating influence on a variety of biological processes, including cell
proliferation, apoptosis, and differentiation, LncRNAs, which have a restricted or no protein—coding activity, are
involved in a number of disorders. In the context of immune cell differentiation, several IncRNAs have been proven
to be closely linked to differentiation of Tregs. In this study, we review recent research on the role of IncRNAs on
Tregs differentiation in various diseases, including auto—immune diseases, tumors, asthma, heart diseases, and
infections.

Key Words Long non—coding RNAs, Regulatory T cells, cell differentiation.
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Progress in Diagnosis and Treatment of Tuberculous Meningitis

ZHOU Da-ming, et al

(Department of Infectious Disease, the People, s Hospital of Taizhou)

[Abstract]  Tuberculous meningitis (TBM) is a kind of non suppurative inflammation of meninges caused by
Mycobacterium tuberculosis, which can be secondary to hematogenous pulmonary tuberculosis and tuberculosis
of other organs. TBM has the most diverse forms in the infectious diseases of Mycobacterium tuberculosis, with
high mortality and disability rate. The prognosis of patients with TBM is closely related to whether the diagnosis is
timely and whether the treatment measures are effective. However, due to the lack of specificity in the early clinical
symptoms of TBM patients, it is easy to be ignored by patients, and the misdiagnosis rate and missed diagnosis rate
are high. Most patients basically miss the best treatment time when they are diagnosed. Therefore, the key to improve
the prognosis of TBM patients is to find a specific and sensitive laboratory diagnosis method as early as possible
and to implement effective treatment. This article reviews the diagnosis and treatment of TBM. The former includes
clinical manifestations, CSF examination, microbiological diagnosis, molecular detection diagnosis, immunological
diagnosis, imaging examination, CSF macrogenomic sequencing technology, and the latter includes commonly used

drugs, antituberculous chemotherapy, CSF replacement, TBM treatment for children, surgical treatment and so on.
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Physiologically based pharmacokinetic modeling
for prediction of Bedaquiline and its Metabolite M2
Pharmacokinetics following oral administration to

mice, rats, dogs and humans
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Yinlan Zhang',Fang Jiao',Lijun Zhang',yazhou Fan® Xiangrong Zhang',Xia Zhang'
1. Nanjing Infectious Disease Center, the Second Hospital of Nanjing, Medical School of Nanjing
University, Nanjing 210003, China
2. Center of Drug Metabolism and Pharmacokinetics, School of Pharmacy, China Pharmaceutical

University, Nanjing, China

1.Purpose

Bedaquiline (Bdq), as new agents for MDR-TB approved by the US Food and Drug Administration in 2012,
respectively, represent a potentially exciting advancement in MDR-TB therapy[1]. Bdq is a diarylquinoline
antimycobacterial drug that inhibits mycobacterial adenosine triphosphate (ATP) synthase. Bdq are indicated as part
of combination therapy in adults with pulmonary MDR-TBJ[2]. Bdq is almost hepatically metabolized, primarily by
cytochrome 450 (CYP) 3A4 into the N—monodes—methyl metabolite, M2, and N-didesmethyl metabolite, M3, with
additional involvement from CYP2C8 and CYP2C19 in human[3].

We aimed to develop a whole—body physiologically based pharmacokinetic (PBPK) model characterizing
interplay of CYP3A4, CYP2C8 and CYP2C19 in the intestine and liver to predict time course, tissue—specific
(liver and lung) concentrations of Bdq and its active metabolite, N-monodes—methyl metabolite (M2), in humans
after specified administration schedules for Bdq. We aimed to make tissue—specific predictions of concentrations of
Bdq and M2 in the lung and compare those to the MIC after PBPK model construction completed. The latter aim is
particularly significant because current dosing recommendations for anti—-TB drugs are guided by knowledge of the
unbound concentration of the agent in the plasma and by comparing this free fraction to the known MIC against M.
tuberculosis. Finally, the PBPK model was used to predict Bdq concentrations in the lung during the intensive and
continuation phases of a current recommended TB treatment regimen. Based on these results, it is anticipated that
the PBPK model developed in this study will be useful in evaluating dosing regimens for Bdq and for characterizing
tissue—level doses that could be predictors of problems related to Bdq efficacy and safety in clinical treatment.

2. Methods

Physiological parameters of rat and humans such as blood flow rate, organ volume, metabolic and transport
parameters of Bdq and M2 were cited from publications PubMed [4, 5]. Ratios of drug concentration in tissue—to—
plasma were cited from previous reports or estimated using the previously reported concentration in tissues and
plasma or calculated using the previous method based on tissue composition and physicochemical parameters of
drugs[6].

Pharmacokinetic data for Bdq in mice, rats, dog, human were obtained from the work of published literature
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PubMed reports[7-10]. For development of the human PBPK model, a comprehensive review of the literature was
conducted to identify pharmacokinetic studies where Bdq was administered to adults as either the first 2 weeks and
after 5 months multiple dose study. Emphasis was placed on studies in which plasma and lung concentrations of both
parent Bdq and its metabolite M2 were quantified because these coincident data could be used in the estimation of
relevant metabolism and M2-specific parameters. The data reported in the literature are divided into two parts: a

“training”  set used to determine unknown model parameters and a “validation” set, used to test and verify the
model predictions.

Visual predictive checks of the method were used to assess the accuracy of the predicted pharmacokinetic
profiles and inhibition effects following oral single—dose or multidose administration of Bdq to the humans. For
pharmacokinetic validation, the variances of Vmax,CYP3A4, Ka,i and Kb,i with standard deviation of intra—
individual error were estimated using three sets of observed Bdq plasma concentration—time profiles in healthy
subjects. The simulation and verification of the established population model, which based on 1,000 simulations,
were performed on Phoenix WinNonlin 8.1. The 5, 50, and 95th percentiles of the simulations were plotted along
with the observed data for visual inspection.

3. Results

In Mice, The pharmacokinetic profiles of Bdq in Mice were investigated following oral single—dose (30, 25, and
12.5 mg/kg) administration, and the corresponding parameters were estimated using noncompartmental analysis. In
vivo results showed that the AUC values were proportional to dose levels. Concentrations of Bdq in lung of mouse
following oral single-dose 25mg/kg administration were simultaneously predicted and the prediction was validated
by the actual observations at 0.15, 0.5, 3, 8, 24, 48, 72, 96, and 128 h following dosing. The exposures (AUCO-168h)
from the predicted profiles in the plasma and lung tissues of mouse were in good agreement with the in vivo values,
with fold—errors less than two.

In Rat, The pharmacokinetic profiles of Bdq in Mice were investigated following oral single—dose (10 mg/kg)
administration, and the corresponding parameters were estimated using noncompartmental analysis. Fold—errors
of all concentration data and parameters were less than two, indicating that the prediction was successful in rat. It
was also found that Bdq possessed high plasma clearance in rats, accompanied by a terminal half-life of 4 h and a
volume of distribution above three—fold body volume.

In Dogs, The developed PBPK model in rat was further extrapolated to dog. Plasma concentration—time data of
Bdq (i.g. single—dose 2,6 and 18 mg/kg) were predicted and further validated by in vivo data.The observed results
revealed that the disposition of Bdq in dogs was greatly different from the Mice and Rat species. In dogs, Bdq
exhibited a very low CL/F (only 1/5~1/10 of Rat). However, the developed PBPK model still gave an appropriate
prediction for pharmacokinetic profile of Bdq in dogs.

In Human, The pharmacokinetic profiles of Bdq in Human were investigated following oral single—dose
(10, 30, 100 300 450and 750 mg) and multidose (400 mg q.d. for 14 days) administration, and the corresponding
parameters were estimated using noncompartmental analysis. All the predicted pharmacokinetic parameters were
within two—fold error of the observed values.

4. Conclusion

In summary, a whole—body PBPK model of Bdq in various species was developed mainly based on in vitro and
in silico data. The predictions were validated by in vivo pharmacokinetic data from mice, rats, dogs and Human,
along with visual predictive checks. The validated PBPK model as well as allometric interspecies scaling were tried

to predict human pharmacokinetic profiles. The mechanism-based model can also provide information in special
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populations such as children and hepatic insufficiency patients, as with the examples in sensitivity analysis.We
expect that the prediction will be valuable for dose selection and informative decision making during future clinical
trials, and provide a reference for the PBPK studies of similar compounds.

Key Words Bedaquiline, PBPK model, Clinical individualized medication,
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Tk MAEARBEGZAI20204 1 7 -20224F5 H B i 1220447 MDR-TB & # h R 7 £, i I Bandim
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250 MDR-TBEH P - AIMLRIE 3 = TR (p<0.001), MLREMDR-TBH {5 B 1 Tl
MR F(OR: 5.616, 95% CI: 1.494-6.897, P=0.017), MLR5TBscore i # IFAH%, fEROCHIZ 04+, MLR
X o —E FEMDR-TBA A W AN (e, HZE R IriA N 0.863, I FHEL M 0.645, TG 1% ™ EMDR-TBIY)
U N 81.1%, 55 H83.4% (95% CI: 0.800 — 0.926, P <0.001).
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AT PR AN S R EL AR L, T 2 20454%, Bandim TBIES:

L% 5 BT 1R SR ke 5 5k PR 15 5 7K -F-HT G PEESE

MRk KRE R
BB ER

B . TS0 E ( Mycobacterium tuberculosis , MTB ) katG . inhAFIAhpC FEN 2845 5 500
M (isoniazid , INH ) it 25 40 M

D5 B> B R Be 45 A% PH20194E 1 H —20214F 12 A 4 Befiti 45 4% 8 5 MTBES 7 K2 1} 24 JE R AG: I 45
R

2L PR AE VR MTB RS 5% M A 3 o g N EE A2 Ay AT B 1712451, R AU 245 f5r N INH AR 1308
B, TH2540405] (23.6% ) , 663MkRA Al I i X AGINHIG 25 L A (20 T-2580) , 99 R#H, 564
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94.9%-98.4% ) , ZPBIE%88.6%, WEWIZRIS% 172003 RUT 24 f 6 A i 265 3L [N 522 15945, 43 )
FkatG315 ZA81267%, inhAJR 3 F2R74525% Fl AhpCla 8 728728 151K, katG3 15228 1y & A= R g 5 5
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[Abstract] Objective: To explore and analyze the clinical effect of pulmonary tuberculosis. Methods: 60
tuberculosis patients from October 2021 to October 2022 were selected for the study. The computer table method
was adopted, divided into control group and study group. Each group had 30 patients. The control group of
tuberculosis patients were treated with anti—tuberculosis plate combination drug for treatment, and the research
group was treated with domestic fixed dose compound agent. Results: The clinical treatment effectiveness of
pulmonary tuberculosis patients was higher than the control group, the incidence of adverse reactions was lower
than the control group, and there were differences between groups. Conclusion: The domestic fixed—dose compound
agent for treating tuberculosis has significant clinical efficacy and high therapeutic safety, which is worth further

application in subsequent clinical practice.
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Value of Metagenomics Next—generation Sequencing to
the application of pulmonary fungal disease in patients
with Pulmonary tuberculosis

Shanshan Chen*,Chunyang Yin,Yi Zeng
Department of Tuberculosis, Affiliated Hospital of Nanjing University of Chinese Medicine, the Second
Hospital of Nanjing, Nanjing Municipal Public Health Medical Center, Nanjing, China.

Objective: To analyze the value of metagenomics sequencing (mNGS) in tuberculosis and fungal infection.

Methods: This study collected clinical data from December 2019 to November 2020 in cases of 60 cases
of tuberculosis complicated with fungal infection, including mNGS samples from alveolar lavage fluid (BALF),
traditional pathogen samples from blood or BALF. The traditional etiology test results and mNGS test results of
60 tuberculosis patients with fungi, compared the mNGS results with the traditional laboratory—based diagnostic
methods, and analyzed the application value of mNGS in tuberculosis with fungal infection.

Results: 60 cases of tuberculosis combined with fungal infection, 24 (40%) males and 36 females (60%), with
a mean age of 46.7 + 16.9 (21~87), age distribution at>60 Years oldMainly (43%), the average hospitalization day
was 32.6 + 6.2 (24~45) Day. Among them, 19 cases (32%). Compared with the traditional experimental method
and mNGS for tuberculosis, the BALF tuberculosis smear was 28%, tuberculosis culture 48%, BALF TB-DNA
was 63%, TB-RNA, 68% Gene—Xpert, 80% mNGS, smear and culture, TB-DNA and TB-RNA (P <0.05); mNGS
and Gene—Xpert. Comparison of mNGS and traditional fungal pathogen testing results, The fungal culture was
25%, G—test positive rate was 28%, The GM—test positive rate was 22%, Positive tivity for cryptococcal capsule
antigens was 17%, The positive rate of mNGS was 72%, Comparing mNGS with fungal culture method and serum
pathogen detection, The differences were all statistically significant (P <0.05); 39 cases of tuberculosis with fungal
mixed infection (65%) were higher than 12 cases (20%), Comparing mNGS with traditional etiological testing, The
difference was statistically significant (P <0.05). The fungal species composition ratio of 60 patients, 24 (40%), took
the first category, followed by Candida 14 (23%), 8 Cryptococcus neoformans (13%), and 8 mixed fungal infections
(13%). Most pathogens detected were Candida albicans, followed by Cryptococcus neoformans and Aspergillus
fumigatus.

Conclusion: mNGS detection of Mycobacterium tuberculosis complex group (MTBC) and fungi have significant
advantages over traditional pathogen detection, and mNGS detection method significantly improves the diagnosis
rate of tuberculosis combined with fungal infection. The combination of mNGS and traditional detection methods can
be the current detection method for the diagnosis of tuberculosis with fungal infection.

Key Words tuberculosis, fungal infection, metagenomic secondary sequencing
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Case report :A case of pulmonary cavity that is easily
misdiagnosed

Xiangyu Xi*,ruimei zhang,huimei liu

xuzhou infectious dease hospital

Pulmonary cavity lesions are common in tuberculosis, but cavity lesions are not always tuberculosis,
clinical often need to be vigilant about other rare cavity lesions, some cavity lesions once misdiagnosed will cause
patients irreversible losses, so clinicians always want to find ways to diagnose as soon as possible, so that patients
benefit. Due to his young age, symptoms and pulmonary cavity, the patient was easily misdiagnosed as pulmonary
tuberculosis. Fortunately, the patient achieved timely follow—up and was finally confirmed to be lung cancer without
any delay in treatment. After further anti—cancer treatment, the patient was clinically cured.

As of press time, the patient is still healthy and studying at school.

Key Words pulmonary cavity Pulmonary tuberculosis
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Clinical analysis of 166 patients diagnosed
of cryptococcosis

Shanshan Chen*,Yi Zeng
Department of Tuberculosis, Affiliated Hospital of Nanjing University of Chinese Medicine, the Second
Hospital of Nanjing, Nanjing Municipal Public Health Medical Center, Nanjing, China.

Objective: To investigate the clinical features of cryptococcosis in southeast China.

Methods: We performed a retrospective review of 166 patients diagnosed with cryptococcosis from 2007 to
2019 at First Affiliated Hospital of Nanjing Medical University and Nanjing Chest Hospital. Clinical manifestations,
underlying conditions, laboratory findings, radiological findings, treatment, outcomes and survival rate were
recorded.

Results: 100(62%) patients were immunocompetent and 66 (38%) patients were with underlying diseases. The
most common site of infection was the pulmonary system (61%, n=140) and the other 33 patients had disseminated
diseases. Pulmonary nodules (85/140) and patchy shadows (71/140) were common radiologic features and were
often multiple appeared (100/140). Cavitation (23/140) in immunocompromised patients was not rare, and was
more common (p<0.05). The lower lobe was most easily involved (85%). The mean time to diagnose pulmonary
cryptococcus was 31.1 days for immunocompetent and 27.9 days for immunocompromised patients. The positive rate
of latex agglutination test was 93% in patients with multiple lung lesions, which was significantly higher than that in
patients with solitary lung lesions (74%, p<0.05). To 133 pulmonary cryptococcus patients, after surgery, antifungal
treatment or clinical observation, 127 patients improved and 6 died. The mortality rate of immunocompromised
patients (14%) was significantly higher than that of immunocompetent patients (0%) (p=0.001). 33 patients were
diagnosed disseminated cryptococcosis. Among them, there were 29 cases of cryptococcal meningitis and 4 cases of
cryptococcemia. After treatment, 1 out of 9 immunocompetent patient and 13 out of 24 immunocompromised patients
died. The mortality of immunocompromised patients was significantly higher (p =0.047).

Conclusion: This study showed that in our center, patients with cryptococcosis were mainly in normal
immunity. And immunocompromised patients were more prone to suffer dissemination. Nodules, masses and patchy
shadows were the main radiologic manifestations, and the lesions often distributed in the lower lobes. Cavity lesions
were often seen in immunocompromised patients. The positive rate of latex agglutination test was higher if the
diseases were more disseminated. The prognosis of immunocompetent patients with pulmonary cryptococcosis is
good, and the mortality was high if there was immune deficiency or disease dissemination.

Key Words Cryptococcosis, Radiologic features, Immune state, Mortality
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