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[Abstract] Objective: This study aims to investigate the effect of blood glucose control on tuberculosis risk. Methods: A 6-year
cohort study was conducted on 60 283 subjects in Nanjing, Jiangsu Province. After excluding active tuberculosis patients identified
during baseline screening, subjects were matched with the tuberculosis patient management information in Nanjing to identify active
tuberculosis cases. The Cox proportional hazards models were employed to compare tuberculosis incidence risk between diabetes and
non-diabetes patients, adjusting for age, gender, and other factors. Additionally, the incidence of tuberculosis was compared between
groups with good and poor blood glucose control. Results: During the 6-year follow-up, 79 cases of active tuberculosis were identified,
yielding an incidence density of 25.6(95% CI: 20.4 to 31.7) per 100 000 person-years. In a group of 79 patients, diabetes accounted
for 21.5%(17/79) , with an incidence density of tuberculosis at 58.8 (95% CI: 35.4 to 92.2) per 100 000 person-years. Non-diabetic
patients accounted for 78.5% (62/79) , with an incidence density of tuberculosis at 22.1(95% CI: 17.1 to 28.2) per 100 000 person-
years. In the well-controlled blood glucose group, the incidence density of active tuberculosis was 29.6(95% CI:21.4 to 33.1) per 100 000
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person-years, while in the poorly controlled blood glucose group, the incidence density of active tuberculosis was 63.5(95% CI:39.3 to

96.8) per 100 000 person-years. The risk of tuberculosis in diabetes patients was 3.057 times higher than that in the general population
(HR=3.057,95% CI1:1.770 to 5.281, P < 0.001). The risk of tuberculosis was 3.766 times higher in the group with poor blood glucose
control than in the group with good blood glucose control (HR=3.766, 95% CI: 2.054 to 6.906, P < 0.001). Conclusion: This large-

scale cohort study demonstrates that diabetes patients with poor blood glucose control have an increased risk of tuberculosis. Enhanced

screening of diabetes patients with poor blood glucose control may facilitate early detection of tuberculosis, potentially reducing its

incidence and prevalence in China.
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Table 1 Demographic characteristics of 60 283 subjects grouped according to diabetes

Characteristic Total (n=60 283)  Diabetes mellitus(n=5 663) Non-diabetes mellitus(n=54 620)  x/Z P
Sex[n(%) ]
Female 30435(50.5) 2579(45.5) 27 856(51.0) 61.16 <0.001
Male 29 848(49.5) 3084(54.5) 26 764(49.0)
Age group[n(%) ]
18-34 years 23 162(38.4) 406(7.2) 22 756(41.7) 497.79 <0.001
35-39 years 25532(42.4) 2340(41.3) 23192(42.5)
=40 years 11589(19.2) 2917(51.5 8 672(15.9)
BMI[n(%) ]
<18.5 kg/m’ 255142 91(1.6) 2460(4.5) 109.01 <0.001
18.5-<24.0 kg/m’ 31 852(52.8) 2 138(37.3) 29 714(54.4)
24.0-<28.0 kg/m’ 20 113(33.4) 2403(42.4) 17 710(32.4)
=28.0 kg/m’ 5767(9.6) 1031(18.2) 4736(8.7)
Smoke[n(%)]
No 48 853(81.0) 4256(75.2) 44 597(81.6) 229.51 <0.001
Yes 11 430(19.0) 1407(24.8) 10 023(18.4)
Drink[n(%)]
No 42 631(70.7) 3998(70.6) 38 633(70.7) 0.04 0.836
Yes 17 652(29.3) 1 665(29.4) 15987(29.3)
FBGLmmol/L, M(Pss, Pss) ] 5.1(4.6,5.6) 7.3(6.1,8.7) 5.0(4.6,5.4) 114.90 <0.001
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Table 2 Tuberculosis incidence in groups based on baseline diabetes and blood glucose levels
Number of morbidity ~ Number of observation Incidence 95%Cl
Group (n) (person-year) (100 000 person-years) (100 000 person-years)

All subjects 79 308 850 25.6 20.4-31.7
Non-diabetes mellitus 62 279 939 22.1 17.1-28.2
Diabetes mellitus 17 28911 58.8 35.4-92.2

FBG<7.0 mmol/L, 4 13 506 29.6 21.4-33.1

FBG=7.0 mmol/L 13 20 460 63.5 39.3-96.8

BRI, SN . PR B iEss 2318 70 (&2).
G AR LA 9 3 A B SR (B, &5 TN

S~ BMI T e /78K, HAGRAEES , FBG A 71 Tt
AE ST/ N FBG<T.0 mmol/L IS 340 341 33 495 22 T X TAE F ] AR 5B 1l X T R 1) 60 283 451 F A %71)

w
puy

Viriable HR(95%CD) P
Sex :

Female ] 1

Man ;- 1.735(1.322-1.864)  <0.001
Age ] 1.014(1.001-1.027)  0.041
BMI(Continious) u 0.924(0.861-0.993)  0.030
BMI(kg/m?®) i

<18.5 n 1

18.5-<24.0 = 2.371(0.975-5.948)  0.074
24.0-<28.0 = 5.731(1.805-7.655)  0.003
=28.0 — i 1.045(0.493-3.188)  0.794
Smoke

No " 1

Yes * 1.074(0.843-1.377)  0.830
Diabetes mellitus :

No - 1

Yes 1.422(1.220-1.642)  0.010
FBG H

<7.0 mmol/L 1

=7.0 mmol/L,  —— ; , 3.092(1.836-5.914)  0.001
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Figure 1 The forest map of tuberculosis risk factors by univariate analysis
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Table 3 The multivariate Cox proportional risk model of tuberculosis risk factors
Model [ Model II Model I
Variable HR(95%CD P HR(95%CD P HR(95%CI) P

Sex

Female 1 1 1

Male 1.511(1.321-1.814)  0.005 1.517(1.324-1.823)  0.005 1.506(1.318-1.807)  0.004
BMI(Continious) 0.887(0.823-0.956)  0.002 0.888(0.824-0.956)  0.002 0.900(0.836-0.969)  0.005
Diabetes mellitus

No 1

Yes 3.057(1.770-5.281) <0.001
FBG

<7.0 mmol/L 1

=7.0 mmol/L 3.766(2.054-6.906) <0.001

Continuous variable of FBG 1.085(1.041-1.132) <0.001

Model I : Diabetes was included in the model as a dichotomous variable (yes or no) ; Model I : FBG was included in the model as a dichotomous

variable (FBG<7.0 mmol/L, FBG=7.0 mmol/L) ; Model Ill : FBG was included in the model as a continuity variable.
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Figure 2 Nomogram of Cox proportional risk model
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