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[ Abstract ] Objective  To construct an XGBoost prediction model to predict disease severity of
COVID-19 based on clinical characteristics dataset of COVID-19 patients. Methods A total of 347
laboratory-confirmed COVID-19 patients with complete medical information admitted from Feb 10 to April 5,
2020 were screened from the medical record system of Huoshenshan Hospital. Firstly, 21 features with
significant differences were screened out as input features for the training model. Bayesian optimization was
performed on the constructed XGBoost model to adjust the parameters, and the optimal combination of features

was filtered based on feature importance. To further analyze the positive and negative effects of the numerical
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size of each feature on the prediction results, each feature importance was quantified and attributed by using
SHapley Additive exPlanations ( SHAP ). Finally, the performance of the XGBoost prediction model was
evaluated, and the model was compared and discussed with other machine learning methods, including support
vector machine (SVM), naive Bayes (NB), logical regression (LR), and k-nearest neighbors ( KNN).
Results In this study, 21 features with significant differences between the severe and non-severe groups were
selected for training and validation. The optimal subset with 10 features in the k-nearest neighbor model
obtained the highest value of area under curve (AUC) among the 4 models in the validation set. XGBoost and
support vector machine were better than other machine learning methods in terms of prediction performance

(AUC; 0. 942 0, and 0. 959 4 on the test set, respectively), and the training speed of XGBoost was
significantly faster. Conclusion A prediction model based on XGBoost is successfully built to achieve early

http : //aammt. tmmu. edu. cn

prediction of disease severity of COVID-19 patients.
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AR 32 1 T B Ak 4 I R AR ALE 5 R I PR
Do 0P A 9 5 SR AR, RS PR LA L C- IR B B
D-Dimer J}-#5 5 % SRR AR IEASE, T4 TF
KT — LT X BERRAE A XURS TR 2 14 2 48 (CALL)
FRAC TR o SR, 0 A g AR /L 1 LA 7Y
AT SEVE A 15 1k — 2B Wk . ZHOU 25" & BT 1% hn
AR 4 2Z 0] 3 4031 % CRP , (1 & 11 . LDH
K D-Dimer /KA B2, M1 H — o2 bl
A % B, COVID-19 FR 35 1Y ik B 40 B O 5 9
TR RAN GG N R . B A 17 45 55
I B0 T RO RS BE B R s 1 3 . ZHOU
2SR, A D-Dimer 7K T 5 A5 B T I R 1 2R
ERBRIAUGE A RIEE . SR —2, D-Dimer
KRB AERE F P A EEHRFE, D-Dimer /K FFt
o5 PN T SR S AE A %, B bR A 2E
MUAE BT o X AETS 58 B [l Jo ek F 78 38 e W, BB T
B D-Dimer W i FREAZ BE L Rk, Wa
D-Dimer 7K 0] LS BRI IR Bs A5 #8598 Ak 14 35 XL
B . D-Dimer /K- () BB AT A THUBEEIG T, LA
B b . KZH0™ 8 COVID-19 B K HE
K- S8 ARG, I A 5 o R i R PP R LR AR IR
B IAE 5 A B B E A RIGRZS /A o6 . FiE fR
(AR 2 IUE 3222 T8 IR A i B i #E
FTE o ASHFFE FPRHLT 2T i % et il 98 T RE Ak XU
BWINVER . A RFGE B, B e il 28 452 4 2R KA 7
14.8% ~ 53% , Fo i 21 A0 00 0 LU 3] I 35 v TR 4
[ B BF D e 47502 COVID-19 FR 35 I R 45 Jm 4 2 1y
jﬁﬁﬁ%[m—lé] .
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3.2 A IE R A ML

AHFFEHET XGBoost # H COVID-19 5 F s
i XS P T AR | B8 Sy S0 3 S A A b iy i)
MR, 2ot NFRISHIE , B AUC {H 135 0. 942 0, 7%
BRU N PRI , R AT TR R 10 A48 4, (i
AP S AR AL RS 0 R A O HAE R
SRR I, = A AT DA o) LR A 7o 17 Wi, 5 48K
AL WIS P AT RGBT 8% A 1ICU i 55

ApEgEE L SHAP S04 T2 MR PREUE /3t 1
D25 A 5E 0, A 550 DR 5 A= 1992 W 48 7 AH 550 10E Al
PR EAR B XGBoost FIHAL Y 4 FhHIL &5 24 2 Jr ik
(SVM NB LR KNN) #F17 beAs, & AN [R] 73 S 155 AU 1R
FF Rl —gep it , 75 2R EFE bRt A —FF . XGBoost
FSVM BLAE COVID-19 £ 35 5 KU Y #5001 &P
BABETERR, SVM B3k AUC 5, 7RI R 5 7
I, XGBoost {f; 7 SVM, XGBoost & boosting &y 1t H:
Hh—Fli . Boosting B I AR BT 2 55 70 e g A
eI — 10 Hds . K28 XGBoost J&—F42 It
REBHY, I LA SR W 2 BB iUFE— R, TR i —1
RSB AG 2 ds o 1i BT 2 AR & CART [m] 4%
B, BB R HOR A BEAL BRI | 3
FEZ RS SR HE XK RBUN LR N GEit2
MR ER IR — L) T S AR SR oY« R B
At HERN , BPERE AT BHPERE A AP 5 SR A
AEE BRI B KO L R B, SO AR AT T
B, oA TEHAB B etk AT 2 Hho b Bk, ok A HZ
R ST s A FE 2 M B BT 5T, 76 J5 2819 COVID-19
i R I PR ORI e i S b, W] A RIS PR ST R
BRI SCRE . TEJE et oE Al 1 & — i 1T i PR 13
WA, > COVID-19 FAE AL F I HO 42 ptA 2 T A
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