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1 M(Qy Q) x5 n(%)
Tab.1 Comparison of clinical features between the tuberculosis group ( TB Group) and

non-tuberculosis group ( Non-TB Group) in the training set M( Q, Q;) x=s n( %)

Variable Non-TB group ( n =57) TB group (n =95) t/Z 1% value P value
CD3* % 50.20 (38.35 60.75) 61.10 (49.30 70.40) -4.013 <0.001
CD4* % 48.64 £11.66 51.59 +11.38 -1.532 0.128
CD161 * % 30.10 (27.35 32.55) 20.70 (17.60 27.40) -6.666 <0.001
TP( g/L) 70.57 £9.96 68.49 +7.73 1.441 0.152
ALB( g/L) 38.71 (32.97 44.27) 39.00 (34.15 42.45) -0.116 0.908
ALOB( g/L) 30.63 (27.02 35.44) 28.76 (25.50 33.35) -1.361 0.174
ALT(U/L) 19.00 (13.00 28.50) 15.00 (10.00 25.00) -2.435 0.015
AST( U/L) 22.00 (15.00 30.00) 18.00 (14.00 22.00) -2.629 0.009
GGT(U/L) 24.00 (16.00 48.00) 28.00 (17.00 62.00) -0.331 0.740
ALP( U/L) 80.00( 66.50 117.50) 102.00 (84.00 127.00) -2.712 0.007
FPG( mmol /L) 5.74 (5.10 7.82) 5.10 (4.53 6.19) -2.685 0.007
WBC( x10°/1) 7.86 (5.45 11.12) 6.77 (5.31 8.78) -1.990 0.047
NEU( x10°/L) 5.46 (3.42 9.28) 4.13 (3.17 6.64) -1.979 0.048
LYM( x10? /1) 1.44 (1.07 1.81) 1.41 (0.90 1.83) -0.662 0.508
MONO( x10° /1) 0.49 (0.33 0.86) 0.53 (0.40 0.75) -0.432 0. 666
HB( g/L) 127.00 (113.50 142.00) 123.00 (103.00 139.00) -0.99%4 0.320
MCV( L) 92.50 (88.35 96.35) 90.80 (88.10 95.10) -1.167 0.243
RDW-CV% 13.40 (12.90 14.45) 13.40 (12.80 14.50) -0.527 0.598
PLT( x10°/1) 240.00 (171.50 308.50) 268.00 (188.00 333.00) -1.264 0.206
Age( years) 61.00 (57.00 67.00) 56.00 (44.00 68.00) -1.945 0.052
NLR 4.03 (2.19 6.92) 3.21 (2.15 6.45) -1.010 0.312
MLR 0.37 (0.24 0.55) 0.39 (0.25 0.65) -1.165 0.244
PLR 179.02 (112.82 258.16) 178.16 (134.08 313.04) -0.892 0.372
NMLR 4.45 (2.47 7.03) 3.86 (2.39 7.14) -0.862 0.389
Occupation 0.002 0.965

Farmer 20 (13.20) 33 (21.70)

Non-Farmer 37 (24.30) 62 (40.80)
Smoking 12.004 <0.001

No 35 (123.00) 31 (20.40)

Yes 22 (14.50) 64 (42.10)
Drinking 3.016 0.082

No 41 (27.00) 55 (36.20)

Yes 16 ( 10.50) 40 (26.30)
Gender 0.486 0.486

Male 39 (25.70) 70 (46.10)

Female 18 (11.80) 25 (16.40)
Hypertension 2.316 0.128

No 38 (25.00) 74 (48.70)

Yes 19 (12.50) 21 (13.80)
Diabetes 0.200 0.654

No 45 (29.60) 72 (47.40)

Yes 12 (7.90) 23 (15.10)

2, AST +1. 157 x ( :Yes =1 No =0)
Logistic CD161 " % AST o
(P<
0. 05) 3, 2.
2.3 Logistic 2.4
CD161 " % AST. Logistic

:Log( P) = -=7.952 -0.264 xCD161 "% -0.04 x ROC o 1=
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1

Fig.1 Schematic diagram of gating for cell subpopulation detection by flow cytometry
A: Lymphocytes were gated based on FSC-A and SSC-A; B: T lymphocytes were gated based on FSC-A and PerCP-CD3; C: CD161* T cells were
gated based on PerCP-CD3 and APC-CD161; D: CD4* T cells were gated based on FSC-A and FITC-CD4.

2
Fig.2 Establishment of the nomogram diagnostic model

for predicting the risk of pulmonary tuberculosis occurrence
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2 Logistic 3 Logistic
Tab.2 Univariate Logistic regression analysis of factors Tab.3 Multivariate Logistic regression analysis of factors
associated with pulmonary tuberculosis in the training set associated with pulmonary tuberculosis in the training set
. Univariate Logistic analysis . Multivariate Logistic analysis
Variable Variable
OR(95% CI) P value OR (95% CI) P value
CD3* % 1.053 (1.026 -1.081) <0.001 CD3* % 1.010 (0.973 -1.0438) 0.617
CD4* % 1.023 (0.993 -1.053) 0.128 CDh161 * % 0.768 (0.697 -0.845) <0.001
CD161 * % 0.806 (0.750 —0.867) <0.001 AST 0.961 (0.930 -0.993) 0.019
TP 0.972 (0.936 -1.011) 0.154 WBC 1.204 (0.699 -2.075) 0.504
ALB 1.005 (0.959 —-1.054) 0.831 NEU 0.692 (0.388 —1.233) 0.212
ALOB 0.960 (0.920 -1.003) 0.067 Smoking 0.026
ALT 0.983 (0.962 —1.004) 0.111 No 1
AST 0.973 (0.951 -0.996) 0.019 Yes 3.181 (1.149 -8.804)
GGT 0.999 (0.991 -1.007) 0.753
ALP 1.004 (0.997 —1.011) 0.278
FPG 0.901 (0.793 -1.025) 0.112
WBC 0.876 (0.795 -0.966) 0.008
NEU 0.868 (0.783 -0.961) 0.006
LYM 0.912 (0.600 - 1.388) 0.669
MONO 1.041 (0.345 -3.144) 0.943
HB 0.996 (0.981 -1.011) 0.583
MCV 0.982 (0.937 -1.029) 0.453
RDW-CV% 0.924 (0.784 -1.090) 0.349
PLT 1.001 (0.998 —1.004) 0.549
Age 0.978 (0.955 -1.002) 0.078
NLR 0.952 (0.890 -1.018) 0. 149
MLR 2.697 (0.850 —8.563) 0.092
PLR 1.001 (0.999 -1.003) 0.372
NMLR 0.958 (0.901 -1.019) 0.172
Occupation 0.965
Farmer 1
Non-¥armer 0.985 (0.495 -1.961)
Smoking <0.001
No 1
Yes 3.284 (1.657 -6.511)
Drinking 0.084
No 1
Yes 1.864 (0.919 -3.779)
Gender 0.486
Male
Female 0.774 (0.376 —1.592)
Hypertension 0.130
No 1
Yes 1.762 (0.846 -3.669)
Diabetes 0.655
No 1
Yes 1.198 (0.543 -2.642)
3

Fig.3 Validation of the diagnostic performance of the
nomogram for estimating the occurrence of pulmonary
tuberculosis in the training set

A: ROC curve of the training set based on the multivariate and diag—
nostic model; B: Calibration curve of the training set based on the diag—

nostic model.
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Tab.4 ROC diagnostic characteristics of the training set based on the multivariate diagnostic model

4

ROC

Variable AUC 95% CI Cut-off Youden’s index Sensitivity Specificity
CD161 * % 0.823 0.759 -0.888 23.90 0.558 0.663 0.895
AST 0.627 0.534 -0.721 25.50 0.253 0.832 0.421
Smoking 0.644 0.564 -0.723 0.50 0.288 0.674 0.614
Model 0.870 0.816 -0.924 1.02 0.614 0.684 0.930
5 M(Qy Q3) x5 n( %)
Tab.5 Comparison of clinical characteristics between training set and test set M( Q, Q;) x=s n( %)

Variable Training set ( n =152) Test set (n =106) t/Z1%* value P value
CD3 " % 56.15 (45.65 65.70) 56.75 (45.83 66.43) -0.235 0.814
CD4* % 50.48 +11.53 53.26 +12.44 -1.844 0. 066
CD161 " % 26.10 (19.55 31.03) 25.60 (19.30 29.85) -0.700 0.484
TP( g/L) 69.09 (62.77 74.91) 70.24 (64.47 74.41) -0.460 0.646
ALB( g/L) 38.99 (33.91 42.87) 39.68 (34.61 43.58) -0.836 0.403
ALOB( g/L) 29.45 (26.33 34.54) 30.44 (26.14 33.73) -0.131 0.895
ALT( U/L) 17.00 (11.00 27.00) 15.00 ( 10.00 21.00) -1.684 0.092
AST( U/L) 18.50 ( 14.00 26.00) 19.00 ( 13.75 24.00) -0.646 0.518
GGT( U/L) 26.50 (16.25 59.00) 25.00 (16.00 41.50) -1.329 0.184
ALP( U/L) 99.00 (76.00 126.00) 93.00 (70.75 115.25) -1.446 0.148
FPG( mmol /L) 5.21 (4.73 6.65) 5.19 (4.60 6.31) -0.730 0.465
WBC( x10° /1) 7.11 (5.34 10.03) 6.88 (5.16 8.92) -1.396 0.163
NEU( x10°/L) 4.71 (3.20 7.13) 4.49 (3.23 6.79) -0.757 0.449
LYM( x10° /1) 1.42 (0.95 1.81) 1.28 (1.04 1.84) -0.308 0.758
MONO( x10? /1) 0.53 (0.38 0.77) 0.47 (0.32 0.66) -0.166 0.097
HB( g/L) 122.72 +22.53 120.46 +22.13 0.799 0.425
MCV( {L) 91.10 (88.20 95.40) 91.95 (88.28 94.60) -0.006 0.995
RDW-CV% 13.40 (12.80 14.50) 13.30 (12.80 14.60) -0.136 0.892
PLT( x 107 /L) 251.50 (180.00 324.25) 226.50 (180.00 291.00) -1.382 0.167
Age( years) 59.00 (49.00 67.00) 63.00 (49.00 70.00) -1.245 0.213
NLR 3.75 (2.15 6.46) 3.23(2.39 5.29) -0.702 0.483
MLR 0.38 (0.25 0.62) 0.38 (0.25 0.51) -0.816 0.415
PLR 178.59 (131.11 283.16) 168.86 (122.65 243.25) -0.791 0.429
NMLR 4.15(2.39 7.11) 3.65 (2.68 5.81) -0.739 0.461
Occupation 1.624 0.202

Farmer 53 (20.50) 29 (11.20)

Non-¥Famrer 99 (38.40) 77 (29.80)
Smoking 1.088 0.297

No 66 (25.60) 53 (20.50)

Yes 86 (33.30) 53 (20.50)
Drinking 0.400 0.527

No 96 (37.20) 71 (27.50)

Yes 56 (21.70) 35 (13.60)
Gender 0.028 0.867

Male 109 (42.20) 75 (29.10)

Female 43 (16.70) 31 (12.00)
Hypertension 0.269 0.604

No 112 (43.40) 75 (29.10)

Yes 40 ( 15.50) 31 (12.00)
Diabetes 0.063 0.801

No 117 (45.30) 83 (32.20)

Yes 35 (13.60) 23 (8.90)
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4
Fig.4 Validation of the diagnostic performance of the nomogram for estimating the occurrence of pulmonary tuberculosis in the test set

A: ROC curve of the test set based on the diagnostic model; B: Calibration curve of the test set based on the diagnostic model.

5 DCA
Fig.5 DCA analysis of the nomogram diagnostic model figure
A: DCA curve of the training set based on the diagnostic model; B: DCA curve of the test set based on the diagnostic model; Note: The red line repre—
sents the clinical diagnostic prediction model the blue line represents the assumption that all patients have tuberculosis and the black line represents the
assumption that no patients have tuberculosis; The y-axis of the curve indicates the standard net benefit of using the developed model or the two extreme

methods ( all or none) ; while the x-axis represents different threshold probabilities with potential cost-benefit ratios.
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Constructing a clinical diagnostic model for

pulmonary tuberculosis based on CD161
Zhang Ying' > Zhang Zhisu® Shi Zilun® Zhao Feng' Xing Yingru® °
(' School of Medicine Anhui University of Science and Technology Huainan 232001; *Dept of Clinical
Laboratory Affiliated Cancer Hospital of Anhui University of Science and Technology Huainan 232035;
*Dept of Clinical Laboratory Oriental Hospital Group Hospital of Anhui University of Science and
Technology Huainan 232001; *Dept of Thyroid and Breast Surgery The First Affiliated Hospital
of Anhui University of Science and Technology Huainan 232000; *Dept of Blood Transfusion
Shanghai Pudong New Area People’s Hospital Shanghai 201299; °Key Laboratory of Industrial Dust
Deep Reduction and Occupational Health and Safety of Anhui Higher Education Institutes
Anhui University of Science and Technology Huainan 232001)

Abstract Objective To construct and validate a clinical diagnostic model to differentiate between pulmonary tu—
berculosis and non-tuberculous lung diseases. Methods Information was collected from 258 patients with respirato—
ry system diseases and they were divided into a training set of 152 cases and a test set of 106 cases with a ratio of
6 : 4 using the random number seed method in R software. The training set was further divided into a tuberculosis
group of 95 cases and a non-tuberculosis group of 57 cases and the test set into a tuberculosis group of 65 cases
and a non-tuberculosis group of 41 cases based on the diagnosis of pulmonary tuberculosis. A diagnostic model was
constructed using multivariate logistic regression analysis to determine the influencing factors of pulmonary tubercu—
losis. The diagnostic value and clinical utility of the model were assessed using the receiver operating characteristic
( ROC) curve calibration curve and decision curve analysis ( DCA) . Results CD161 % ( OR =0.768; 95%

C10.697 —0.845; P<0.001) AST (OR=0.961; 95% CI 0.930 —0.993; P =0.019) and smoking history
(OR =3.181; 95% CI 1. 149 —-8.804; P =0.026) were identified as independent risk factors for the occurrence of
pulmonary tuberculosis. In both the training and test sets the area under the ROC curve ( AUC) reached 0. 870
(95% CI0.816 —0.924) and 0. 887 (95% CI 0. 827 —0.948) respectively. The Hosmer-Lemeshow goodness-of—
fit test showed a good fit ( training set x° =6.213 P =0.623; test set x’ =6.197 P =0.625). DCA indicated
that the model had good reference significance for the diagnosis of the probability of pulmonary tuberculosis occur—
rence. Conclusion The diagnostic model constructed using the percentage of CD161 " %  AST levels and smok—
ing history has certain diagnostic performance facilitating rapid clinical differentiation between pulmonary tubercu—
losis and non-tuberculous lung diseases.

Key words pulmonary tuberculosis; non-tuberculous lung diseases; CD161 " % ; flow cytometry; diagnostic mod—
el; nomogram
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