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Establishment of a diagnostic model for human immunodeficiency virus/
acquired immunodeficiency syndrome co—infection with

Talaromyces marneffei based on machine learning algorithms
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(Chongqing Public Health Medical Treatment Center)
[ Abstract] Objective : To establish a diagnostic model for human immunodeficiency virus/acquired immunodeficiency syndrome (HIV/
AIDS) patients co—infected with Talaromyces marneffei (TM) using machine learning algorithms, and to help realize early diagnosis
and improve diagnostic sensitivity. Methods : A retrospective analysis was performed for the laboratory test data of 201 HIV/AIDS pa-
tients with positive Mplp antigen from January 2020 to September 2023, among whom 91 were diagnosed with TM infection (TM
group) and 110 were not infected with TM (non—TM group). The statistical analysis was performed to identify differential indicators be-

tween the two groups, and the models of logistic regression, Random Forest Classifier, and Decision Tree Classifier were constructed.
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gression was used to identify differential variables, and then the

dicators with high contribution identified by all models were ana-

lyzed, and the diagnostic performance of the model was assessed by
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comparison of test indicators between the TM group and the non—-TM group, two indicators without statistical significance (leukocyte
count and sex) were excluded (P>0.05) ,and eleven indicators with statistical significance were used to establish the models of logistic
regression, Decision Tree Classifier, and Random Forest Classifier, i.e., red blood cell count, platelet count, hemoglobin content, C—
reactive protein, interleukin—6, procalcitonin, age, CD4" T lymphocyte count, HIV-RNA level, (1-3)—B-D—-glucan test, and Aspergillus
galactomannan antigen test (P<0.05). The indicators of CD4" T lymphocyte count and red blood cell count were removed by the
LASSO regression analysis, and the remaining nine variables were included to establish the models of LASSO-logistic regression, Deci-
sion Tree Classifier, and Random Forest Classifier, which had a greater AUC than the models established based on the eleven vari-
ables; the Random Forest Classifier model (n=9) had the best diagnostic performance, with an accuracy rate of 0.797, a precision rate
of 0.794, and an AUC of 0.822(95%CI=0.719-0.924). Conclusion : Laboratory test indicators have different levels of importance in
different diagnostic models, and the model established after screening for variables based on LASSO regression can improve the diag-
nostic performance of the model. The Random Forest Classifier model has the best diagnostic performance among all the models estab-
lished. The establishment of diagnostic model based on machine learning algorithms and clinical test data can help with the early diag-
nosis of HIV/AIDS with TM infection in clinical practice.
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C-S R 1 (mg/L) 71.45(28.37,110.40) 35.45(17.77,91.08) 12.030 <0.05
F45 2 )5 (ng/mL) 1.11(0.31,3.97) 0.19(0.08,0.86) 33.717 <0.01
IL-6(pg/mL) 52.2(20.00,120.40) 25.82(7.90,65.46) 13.190 <0.05
CDAT A E (/L) 19(11,33) 45.5(19.75,119.00) 83.270 <0.01
HIV-RNA(#% 01/pL) 714 000(44 500,2 940 000) 214 000(57.8,919 250) 19.830 <0.001
G5 34.000 <0.001
450 ¢ 19(21) 68(62)
PR 72(79) 42(38)
GM 5 45.550 <0.001
B 9(10) 61(55)
BRI 82(90) 49(45)
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T H B Se t P VIF R F
AL 0.075 0.054 1.403 0.162
GM IR 5 P 0.377 0.073 5.133 <0.01 1.333 0.267 F=36.012,P<0.01
Gk B 0.232 0.071 3.291 <0.01 1.333
£4 Z“HZElogistic EIFLER
TM 4 B Se Wald P OR OR(95%CI)
A -0.372 1.139 0.107 0.744 0.689 0.074~6.423
1L-6 0.000 0.000 0.043 0.835 1.000 1.000~1.000
AR -0.007 0.013 0.271 0.603 0.993 0.968~1.019
Gzt 0 B 0.925 0.408 5.130 0.024 2,522 1.133~5.616
HIV-RNA 0.000 0.000 2.603 0.107 1.000 1.000~1.000
GM 50 B 1 1.429 0.478 8.940 0.003 4.175 1.636~10.655
Hb -0.021 0.021 0.990 0.320 0.979 0.940~1.021
CRP 0.001 0.002 0.222 0.637 1.001 0.997~1.004
PCT 0.003 0.006 0.172 0.679 1.003 0.990~1.015
PLT -0.001 0.002 0.350 0.554 0.999 0.995~1.003
RBC 0.290 0.664 0.191 0.662 1.336 0.364~4.909
CD4™T kB 41 ffd -0.002 0.002 1.023 0.312 0.998 0.993~1.002
#5 Lasso-logistic [E)3 458
TM 4 B Se Wald P OR OR(95%CI)
HEL -0.217 1111 0.038 0.845 0.805 0.091~7.101
AR -0.008 0.013 0.406 0.524 0.992 0.967~1.017
CRP 0.001 0.002 0.178 0.673 1.001 0.997~1.004
Hb -0.014 0.008 3.186 0.074 0.986 0.971~1.001
PLT -0.001 0.002 0.366 0.545 0.999 0.995~1.003
PCT 0.003 0.006 0.250 0.617 1.003 0.991~1.015
IL-6 0.000 0.000 0.041 0.840 1.000 1.000~1.000
HIV-RNA 0.000 0.000 0.912 0.340 1.000 1.000~1.000
GM i 5 BH 1.543 0.468 10.868 0.001 4.680 1.870~11.715
G B 0.961 0.399 5.792 0.016 2,614 1.195~5.717
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- R
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CRP 3.70 6.30
PLT 6.80 10.10
GM iz B 20.40 6.80
Hb 9.70 9.20
G PR 2.20 7.50
RBC 11.90 8.90
HIV-RNA 19.90 12.00
IL-6 0.00 8.60
PCT 12.60 11.90

DR 2 ARG IR VB R (n=11)
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FEAE : R :
TR 432 BEHLARAR S 2
AEIE 10.10 11.40
Hb 15.40 13.60
IL-6 5.40 11.40
CRP 3.70 7.60
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PLT 3.50 12.40
G5 Bk 2.90 6.90
PCT 28.40 14.20
GM 5 B 1 20.40 10.10
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Lasso—Logistic LUj(n:Q)
BEHLARAR 3 25 5 (n=9)
P 53225 (n=9)
B3 2E 88 (n=11)
R et (n=11)
1R R
&2 6FiZEEE ROC 4k
x8 SHTHEENEM
TR 1A% K% AUC(95%CI)
logistic [F1)3 (n=11) 0.745 0.749 0.737(0.607~0.869)
Lasso—logistic 1) (n=9) 0.745 0.750 0.792(0.673~0.911)
AR 2R (n=11) 0.712 0.715 0.743(0.623~0.863)
FEMLERAR 32585 (n=11) 0.763 0.759 0.820(0.707~0.933)
R 28R (n=9) 0.729 0.744 0.768(0.652~0.885)
FEMLARAR 32585 (n=9) 0.797 0.794 0.822(0.719~0.924)
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PERE S UF o WFST S SRR I, BENLAR AR 23 S 155 AU R
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