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HE . B RITINR st fede B ER 25 4% 9 1(GBP1) f2 2 B 48 fk % (T2DM ) A5 2kt § R IR An
BB TR, R EDARED A BF TS A TRMIE. ik 202046 A—20235F1 A%rH W& AA
FE B 25 AAPIS 09 1156) T2DM A-FF 220k $ RIRIEAUR B3 AR %, KA % B E —H% Logistic =T EER 5
HT2DM A FF A § AR EHTUS R EREZ, 445 2R TEHE(ROC) & R1E SR s if 35
A7Fe GBP1 A B F UG i T oIFRMML, R TS BIFLA WBC, hs—CRP, IL-6H K TG R R4(P <
0.05), TP.GBP1 mRNA ¥ & TG R B8 (P <0.05), % B & — & Logistic B )2 5 #7 45 X &AW, WBC  hs—
CRP.IL-6 % T2DM &5 A % REERR EH L ATE RR ORI AR R Z (P <0.05), &HKF TP =
Z7KF GBP1 mRNA £ T2DM A F 4 S R REEREEF L EATRERRGKRYP B Z(P<0.05), &1
TR A A S logit (P) =23.626+0.813 x (WBC) +0.030 X (hs—CRP) +0.091 X (IL—6) —0.456 x (TP) —1.122 X
(GBP1), ROC W1 & 57 45 R & WA, 5P B o i 36 47 A= GBP1 BE 4~ 2 A T R T2DM & 5F 2 Btk % R s
ik B HERE R B WE T @A 0.987(95% CI:0.955,1.000) , BB A 96.4%(95% CI:0.896,1.000) , 4
FrtE 4 90.8%(95% CI:0.847,0.969) , 29 538 3 A 0.861, #E Wy & B A B 4F 99 Hosmer—Lemeshow #1445 &
(P=0.822), £51& WBC. hs—CRP, IL-6, TP, GBP15 T2DM &-H 247tk % ¥R ARG % 2 09 TUs 5 tota
%, TAEAR BTG R A AR EN
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Development of a prognostic prediction model based on peripheral
blood cells and GBP1 in patients with type 2 diabetes mellitus
complicated by tuberculous multi-pleural effusion®

Ye Yuan-fei, Tao Jun, Chen Qi
(Department of Tuberculosis, The Fifth People's Hospital of Ganzhou City, Ganzhou, Jiangxi 341000, China)

Abstract: Objective This study aimed to explore the expression levels of peripheral blood cell analysis and
guanylate-binding protein 1 (GBP1) in patients with type 2 diabetes mellitus (T2DM) complicated by tuberculous
pleural effusion, and to evaluate the predictive value of these biomarkers on patient prognosis. Methods A total of
115 patients with T2DM complicated by tuberculous pleural effusion, who were admitted to the Tuberculosis
Department of the Fifth People's Hospital of Ganzhou City from June 2020 to January 2023, were selected as
research subjects. Multifactorial regression analysis was utilized to identify the risk factors for poor prognosis in

patients with T2DM complicated by tuberculous pleural effusion. The application value of peripheral serum
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indicators and GBP1 in the prognosis evaluation of patients was assessed through ROC curve analysis. Results
Comparisons between the poor prognosis group and the good prognosis group for levels of WBC, hs-CRP, IL-6, TP,
and GBP1 were made using the t-test, and statistically significant differences were observed (P < 0.05). It was found
that levels of WBC, hs-CRP, and IL-6 were lower in the good prognosis group compared to the poor prognosis
group, whereas levels of TP and GBP1 were higher in the good prognosis group than in the poor prognosis group.
Multifactorial regression analysis indicated that high levels of WBC, hs-CRP, and IL-6 were independent risk factors
for poor prognosis in patients with T2DM complicated by tuberculous pleural effusion (P < 0.05), whereas high
levels of TP and GBP1 were protective factors for poor prognosis in these patients (P < 0.05). The established
prediction model was logit(P) = 23.626 + 0.813 x (WBC) + 0.030 x (hs-CRP) + 0.091 x (IL-6) - 0.456 x (TP) -
1.122 x (GBP1). ROC curve analysis demonstrated that the combined use of peripheral serum indicators and GBP1
for predicting poor prognosis in patients with T2DM complicated by tuberculous pleural effusion had an AUC value
of 0.987 (95% CI:0.955, 1.000), sensitivity of 96.4% (95% CI:0.896, 1.000), specificity of 90.8% (95% CI:0.847,
0.969), and Youden's index of 0.861. The calibration curve exhibited good Hosmer-Lemeshow goodness of fit (P =
0.822). Conclusion The expression levels of WBC, hs-CRP, IL-6, TP, and GBP1 are closely related to the
prognosis of patients with T2DM complicated by tuberculous pleural effusion and can serve as effective prognostic
assessment biomarkers.

Keywords: diabetes mellitus, type 2; peripheral blood cell count; guanylate-binding protein 1; tuberculous
multi-pleural effusion; prognosis
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1.2 FHik

121 WERFAPICSE W RE AR R
T WA SRR L 2 B 4 A% R LS5 IR T IR
B, DL K PPD ik % (purified protein derivative test,
PPD) R 45 AP B BL IR Y (L0 i 1 45 5% . (DPDD
K50 B bR o Ak 9 PPD U G o Bz 9 R S O X
Jitl T R8T N B K . S i R O 0.1 mL,
A S HAL(TU) B PPD . TE G 75 WEL 48 ~ 72 h,
pUNE 23 S8 i VA ) A o8 s A (O R R L
HAA(mm) , 25 H 2> 5 mm N HER I . @5
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SR PTIR G R B R AR R FIREAS B IR R
AR TEBE A b, 2 e ab . A
BU R e £ 590 %8 [ A 19 0% AT e €, e (o A
JETE WA T WS . G PUIR YL 0 10 45 % AT T B s
Shy 210 1 IR AN BT A BH A 25 R HG Al AR e i 1 A
WEEA,

122 SEEdaiadn RERF KNS mL,
I EEIWHES 3 000 t/min & .0 15 min. 45 52 Il
6T =80 C &AM TR RMAFFI . W =40 AR
H Jl CD4*F CD8* 5 5 FH ¥R 1l 323 %5 23 7] BC-5000 il
A A I A E T 28 B T 2 (white blood cell
count, WBC) . o M %7 40 M 1 %k (neutrophil count,
NEUT) 5 SR YI T 74 K 2 BB AT R 2 7] M900 A= 4k 73
A H T 00 & 1 & A (Albumin, ALB) | & & H
(total protein, TP) ; Miff Bk 2 % W il X 4 (enzyme-—
linked immunosorbent assay, ELISA ) K I = B C O
#= A (high sensitivity C—reactive protein, hs—CRP) . [%
45 & JE (Procalcitonin, PCT) . 1 41 g /v &£ -6
(Interleukin-6, 1L-6) , i 7] & W B 2873 3 5 Hp 4
WA BRA A .

123 #HFRSEEB AN GBP1 M AL R
LMW FEATS A S A PEER LS D IRE
SN AR R W O e B R s VN
Ry M . TR IR R 22 v IR ROF IR O R
F R FUE VR, TN £ 20 A Ak A 3 S
I B AN A% G ML . B S P TRIzol 24 fiff i Ak 38, 42 B
B RNA, I 5 FCaf B A0y o Ol o 0 SRR
fif 4% /2 W (reverse transcription polymerase chain
reaction, RT-PCR) | 22 ~b J& 1L ¥ 4~ 4% 40 B 1
GBPI J: PR AH X Rk & o ¥4 &/ h g — &8N
94 CAEME30 5,56 CiB K 305,72 CHEA30 s, 3
BSAER . SIWFSI LR, R 272 %RITE
H i LA X Rk

124 FUs L 8 S A R AT R
07 s IR IR e 1T B IR YT AR I Y TS Bk -

%1 RT-PCR3|¥1F5|

A 5175 K /bp

1E N 5'-TGGAACGTGTGAAAGCTGAG-3' 20
GBP1

J2IA] : 5'-TGACAGGAA GGCTCTGGTC-3' 19

WE ] 5'-TGCCTCCTGCACCACCAACT-3' 20
GAPDH

Sl 5'-CCCGTTCAGCTCAGGGATGA-3' 20

R 4 2K B Rankin 2 3 (modified rankin scale, mRS )™
BEAT VRO, B B B TS 0 2 26 - BiUS R 4F (mRS
PRI 0 ~ 2 40) MBS A R (mRSIEE ] 3 ~
6 4r LA I AL TR B ) o AW RY 115 4]
T2DM & JF 25 8% M 22 IR 58 1 AR AR 2 v, iU AN
R E A 28 B, S i RO 24.35% (28/115) , ff
115 {51 T2DM & I 25 8% 11 22 0 58 )i B A8 7 03 ol T
Ja AR (28 49) 5 s B4 (87 491 o
1.3 HItEHE

B 53 ok 1 SPSS 27.0 A R3.4.3 48 1T 4 A% .
THEEFORHI 80 = bR 2% (v 2 5) TR, LB o4
B s THECTOR DL A SR (%) o, W XA
55 52 e A 3R 19 43 B R ) 22 LR — i Logistic [ I 45
B 2 i 2 X L AE KR AE (receiver operating
characteristic, ROC) B £k 5 2 i & #fE i & JF H
Hosmer—Lemeshow 21 0 5 /6 56 PEAMT A 58 . P <0.05
R A E L

#R

21 T2DMEHEZMUZREEREEELZEM
BARRMEBEEZES T

WEARAE WG R4 as i R
R R R A A AR IR S R IT IR
B PPD i 50 P SR 8 45 M AT TR B R L 2 Tk A FE
%, LI} CD4* ,CD8" \NEUT . ALB . PCT [L % , &
X H K, E R G E X (P>0.05) . T
Ja AN R4S WG K418 WBC ., hs—CRP | 1L-6 |
TP .GBP1 mRNA H#, & 1 K56, 2 5 ¥ A 4 il 2%
B X (P<0.05); filJ5 R 420 WBC  hs—CRP . IL-6 1
X F 5 A B 40, TP . GBP1 mRNA ¥ & T i J5 A~
R4, W2,
22 T2DMEHEZUZREEREEELEM
BRI % EZE—# Logistic B354

W T2DM A I 45 1% 1 2 30 I s RO R 3 &
e AR RAENEAZER (=0, &= 1), % WBC (3%
DIAE )  hs—CRP (SZIAE ) \TL—6 (SZNAE ) TP (523
{H) % GBP1 mRNA (SEMME ) /E 0 B2 & AT 2 R
—ﬂﬁ'Logistic 401, 45 0 R . 5 7K SF WBC
[OR =2.254 (95% CI: 1.029, 4.938)] . 5 /K - hs—CRP
[OR =1.031 (95% CI: 1.007 , 1.055)]. &5 /K F IL-6
[OR =1.095(95% CI: 1.005, 1.193) |4& T2DM 4 3 4%

2
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9515 1] R, S FETANE LANHIA GBP ST 2 RO RO & I 45 1 2 SR B AR R & BUR B R R T

F2 TDMEHERMEZREERBEERERNEAIRYABRRSN

WEARYL 28 15/13 55.62+8.73 26(92.86)  2(7.14)  9(32.14)  19(67.86)  19(67.86)  9(32.14)
TG RAF4L 87 50/37 53.79 +7.92 82(94.25)  5(5.75)  20(22.99) 67(77.01)  61(70.11)  26(29.89)
X il 0.131 1.037 0.072 0.941 0.051
PH 0.717 0.302 0.788 0.332 0.821

I EEN =L 16(57.14) 12(42.86)  20(71.43) 8(28.57) 20(71.43) 8(28.57) 24(85.71) 4(14.29)
Tl R AT 38(43.68) 49(56.32)  60(68.97)  27(31.03)  53(60.92)  34(39.08) 74(85.06) 13(14.94)
X7 tE 1.542 0.061 1.009 0.007
P{H 0.214 0.805 0315 0.932

TG A R 4L 37.76 + 6.82 28.49 +5.67 7.30 £2.08 76.63 + 5.39 35.97 +4.28
TS R4 40.34 +7.01 26.67 £5.92 6.07 +1.77 75.27 £5.22 36.42 +4.16
X HE 1.705 1.429 3.088 1.190 0.494
P 0.091 0.156 0.003 0.237 0.622

TR A RYL 146.89 + 47.66 0.17 + 0.05 65.34 +14.23 65.25+5.78 470+ 1.32
Tl R AT 49.88 + 17.21 0.16 £ 0.03 34.63 = 13.09 72.00 +5.75 629+ 1.42
X il 10.552 1.285 10.569 5.476 5.239
PH 0.000 0.201 0.000 0.000 0.000

BHEZRKBEERREERETEARMGERE #HERETGARUAFEEP<0.05) ., @7 B
% (P<0.05) ; 15 K TP [OR =0.634 (95% CI:0.431, I A logit (P) =23.626 + 0.813 x (WBC) + 0.030 x
0.932)]. & 7K % GBP1 mRNA [OR =0.326 (95% CI: (hs—CRP) + 0.091 x (IL-6) -0.456 x (TP) —1.122 x
0.112,0.945) | /& T2DM £ I 45 2% M 22 9% 15 s AR A (GBP1), WL#%3,

R3 ToDMEHEZMESRIZERRBERETNETRI S EE—M# Logistic B SH

WBC 0.813 0.400 4.130 0.042 2254 1.029 4.938
hs—CRP 0.030 0.012 6.527 0.011 1.031 1.007 1.055
1L-6 0.091 0.044 4.262 0.039 1.095 1.005 1.193
TP -0.456 0.197 5.385 0.020 0.634 0.431 0.932
GBP1 mRNA -1.122 0.544 4.256 0.039 0.326 0.112 0.945
kg 23.626 12.652 3.487 0.062 - -

24 TDMAHERMHESRERERAEELET  HWHNKGRE. 458 E8R, SRS T 0 2T
5 R BT & ae M 2 (area under the curve, AUC) & 0.987 (95% CI:

254 ROC 22 P-4 A1 J5 1L 40 fd K SF-F1 GBPL XF 0955, 1.000) , 8 J& ¥ 4 96.4% (95% CI: 0.896,
T2DM & H- 5L R E R EE E A TR AR 1.000) , 855 4 90.8% (95% C1:0.847,0.969) , 2%
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TEHCN 0861 (W54 18 1) . KOE M BAT R4/

Hosmer—Lemeshow LS5, P=0.822) . WK 2,

*4 T2DMEHERMEE RIZERBEERETES R ETRNREES I

T T G T T L L — AUC e
TR R TR R TR R
WBC 0.316 5.855 82.1 0.680 0.963 494 0.389 0.599 0.687 0.574 0.800
hs—-CRP 0.894 66.085 92.9 0.833 1.000 96.6 0.927 1.000 0.914 0.821 1.000
1L-6 0.820 44.110 96.4 0.798 0.998 85.6 0.754 0.915 0.929 0.886 0.973
TP 0.560 69.735 89.3 0.778 1.000 66.7 0.057 0.766 0.809 0.721 0.896
GBP1 0.489 5.715 85.7 0.664 0.095 63.2 0.521 0.731 0.794 0.702 0.886
*& 0.861 - 96.4 0.896 1.000 90.8 0.847 0.969 0.987 0.955 1.000
100 = A M5 A e B P 1 S 40 L 2
oost PR Tk T 25 14 o G508 220K 2 , 47T i 5 4
- e S S AR I 5206 06 AT T 307 1 5 2
g o) e e B ARSI o AT 0 L G 2 1 5
025 | T B &1 J i 40 0 S GBP1 76 T2DM & I &5 4% 1k 22 3K I
o W B ek 7 USSR . AR I
0 035 050 075 100 0L 53 7 T L B2 O % A 45 405 O A O %
1 AR, GBPI A g e g2 1o 25 v ) OGS 2 1, FLR A K
B1 Bl T2DM A H SRS RERERREE SF-R]RE O Y M R R R R AR R R TS %5 U0 AR
HAETERRMROC fi2% S ATRSSE R R L BUR R R4 [ WBC,
R hs—CRP, 1L-6 /K - 75 T B B 45 41, @5 Kk F
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T O AR 25 T 30 a0 14 6 4 A 040 DR
00 02 04 06 08 10 7 A T 0 4 M50 0 6 B A 10 B
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B =1 000 repentitions, boot Mean absolute error = 0.023 n =115
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I A IR T B 8] A7 78 5 DD B &R, ML 7T fig
V5 B S E 20 R 1) S0 | ST I S B B AR R 4
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PR S5 429 B A Bl 25 A7 1 38 K, I3 hs—CRP ZKF-
Vi kAT E . IL-6 ERES 5 s ), XAE
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