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[Abstract] Objective To develop a predictive model for healthcare-associated lower respiratory tract infection
(HA-LRTD in hospitalized patients. and establish a simple risk scoring method. Methods Survey data of health-
care-associated infection(HADin a few hospitals in 2014 was as training dataset, a Lasso-logistic regression model
for predicting HA-LRTTI in hospitalized patients was established, minimum model of Bayesian information criterion
(BIC) was chosen as the final model, scoring method was established by magnifying regression coefficient by the
same scale, survey data of 2015 and 2016 were used as the validation dataset, and was compared with risk scoring
method established in the literatures. Results Among the 360 steps of Lasso, smallest BIC (6 690. 4) occurred at
step 24 with regularization parameter A = 130. 8. The risk scoring method consisted 17 items, which was 1/4 of the
amount of literature risk scoring method, Del.ong’s test showed that there was no significant difference in area un-
der the curve of receiver operating characteristic between two scoring methods (Z = 0.371, P =0.710), decision

curve analysis almost overlaid, the net reclassification index was — 0. 0149, with no significant difference (Z =
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—1.301, P=0.193), the integrated discrimination index was

0. 006, and difference was significant (P = 0. 014).

Conclusion Lasso-logistic regression model established a simple scoring method of HA-LRTT risk for inpatients,

the items of the method is relatively concise and the predictive effect is accurate.
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simple scoring methods

(NI
JELHGPE 53 7 5 e AEBEH
Btk e S Bt Bk A&
I 4 89 53 142 34035 4213 38248
[{EREa 26 615 641 1732 10234 11966
&t 115 668 783 35767 14447 50214
3 g

Lasso-logistic [a] 5 70 #5784 8 7 o 3 B i 3 I
B T WP R TR 119 & A 32 N T 22 R AIE | B il 5 0
ik Ko A3 e B ) R 426 52 36 7 4% 00 1 52 e 5 DL AR OF
FE g B, Hoh B A BE HOB AR IR X B
B T I 1R TR g 114 B I A M AR AP R A L
YO 25 i 52 e J& T b S8 KF TR U) 1 288 &
25 & LT 1 5 e R R A8 /0N S 18 B A B B T P IR
TE R B B A AR R R T AT B B ) A Y
R R RS AR AR R P S R T

Chen %5 ¥4 £ (19 18 B 28 BE BE T P 35 gk
8 RGBS 140 7 i A 45 70 A4 B . A 58 8 S 19 A
BPPAy T A & 17 A% H JEoE B >3/4, H
565 AF 45 1) T 2550 SR A G 5 2 6 DR AR P 4 R I — IR
B AL . VP4 2% B 8/ 3 2R BLAE B v T
I S AP Ik LR 1 61 4> ICD10 26 B faf 5
A & 8 A4S ICD10 28 |, o r XU 48 B0 =
AR 26 F AL 45 1 P 1 I (X6 1) K 30 ik A 2 i Bk
78 LA FE (166) <8 M KB e REFTE (Q32)
HAPr A G = (R27) . xF A LA BB 25 B X R 5=
Joa 1) I A8 P A N A B NS . SR AR TE S
B 45 i A iR (ICD10 26 H Ry C18) LR 41) Ji 43t
A (ICD10 25 H i N40) g AU F5 500k — 8. BB /B A
X P 1 S5 PR B P I G R 1 KU IS TR
P I R G0 P 23 LR S g T L T Ak
J5 V43 v 25 28 A 18 XU i B84 o TE . N S
PEL M LT RETE A5 #, UL Lasso o 78 6ff 5 5 B
T MR S

TR B 4 1 I 45 4 AUC 2k 0. 883, B JiF 4
AUC 2 0. 866, It T H Al = e Jak Je 71 0 F 501>
FINEE 1 RAF . S5 ZR4EAH L 36 UE 48 AUC {UF B

T 0,017, 5 H A 5 UERF 55 K0 o T B R B /N
T SRR A

Lasso (172 5 He 47 T B K 500 50 SR AR 1 1 )
S . ERFR A8 Lasso i i F
gt B 5 A S5 I s 22 o8 P 5 S IE 2 4 dig A5
B, SEBR b ff R BIC B8R IE WAL 2%k . AT LAAS 5
SRR SR RS YA e
8 W P A A 22 I BIC B8 98 78 151 I 152 22 AH XS /N i
RER T S E 48 80k ) R i BRI AR O B K
4 Lasso-logistic [A] 45 Y i B T 5 Be Sl e i ¢
FRAE BIC o I 26 5 1E W) Ak 2 808 3 1 BB ROR 18
Pk 51/ T AR A R I ORIE T 35 Y o
B P T LA BIF 58 ] Lasso Jr 5 e 455 38 1 1E
A 2 B R s S BE 2 50

AHEFE AT BEAFTE LA T Jay BRAE < B2 B SRR e 1) & A
bR 5B E A B OLBEYT T HBUA XA, ET RE
BB B AR W) A 55 46 TR R RS2 ), A0 B B = By
PR B A e R T e ) 7R PR B b R R
FEAE T 2 SR A A W IS A e A 3 J e ) XU T
RE 233N, A WF o Mo % 7R 2 B0 AN 40 5 B e st A
YR85 Ty 1 AR S, T SR g A AH G Y A8 B S R

AR Ll AR

(& % xx )]

[1] Word Health Organization. The burden of health care-associ-
ated infection worldwide[EB/OL]. [2018 — 08 = 28]. http://
www. who. int/gpsc/country_work/burden_hcai/en/.

(2] LW, SCAIE, R4, 2008 44 [H BE [ sk s k% 7 1 0 2 4
H0CT. v B e b 2 4 T R o e e 4 3 2 R AF 25 20092 83
- 87.

[3] SCAE. fTFrE. B2, 2010 44 [ B Bk e B 07 T e 4 &
eI 9 I 43 A B FUT 25 VECT D, b B A e g ) A 2012,
11(1): 1-6.

(4] RLfe, XHE, BHEB. F. 2012 FeHERRREHLRS
AU 0 BT T 2 0 O P AR A A A L. o U g A R A

2014, 13(1): 8- 15.

[5] {FEi. SCHE. 2, 2014 4F 4 [H B B sk e 1 K 1mi 0% 25 2
A0 i EER YR 23R, 2016, 15(2): 83 - 87.

[6] Chen Y, Shan X, Zhao J, et al. Predicting nosocomial lower
respiratory tract infections by a risk index based system[]].
Sci Rep, 2017, 7(1): 15933,

[7] Moons KG, Royston P, Vergouwe Y, et al. Prognosis and
prognostic research: what, why, and how? [J]. BMJ, 2009,
338 b375.

[8] Tibshirani R. Regression shrinkage and selection via the Lasso

[J]. J R Statist Soc, 1996, 58(1): 267 — 288.



. 024 -

i ] JE e 45 i 2% AR 2019 4E

=7 A5 18 %5 74 Chin J Infect Control Vol 18 No 7 Jul 2019

[9] ZfskE. 1 5 Group Lasso-Logistic B 7 H A= it
FEAREgE s A 8 FHEDT. 1Lvy - 1L BE AR K2, 2016.
[10] Lee SH, Yu D, Bachman AH, et al. Application of fused Las-

.asso-Logistic &

so logistic regression to the study of corpus callosum thickness
in early Alzheimer’s disease[ J]. J Neurosci Methods, 2014,
221: 78 — 84.

[11] Ao NRSEAE T AR, BB &2 Wibs i GRATH [T, e
B2 40k, 2001, 81(5): 460 — 465.

[12] Delong ER, Delong DM, Clarke-Pearson DL. Comparing the
areas under two or more correlated receiver operating charac-
teristic curves; a nonparametric approach [ J]. Biometrics,
1988, 44(3) . 837 — 845.

[13] Robin X, Turck N, Hainard A, et al. pROC: an open-source
package for R and S+ to analyze and compare ROC curves[ ] ].
Bme Bioinformaties, 2011, 12: 77.

[14] VPAREE, SKRIEREE, MBEm . 5. B2 Bl e f B 2 Al 100 5 4
(], FEEMZE, 2004, 6(2); 165167,

[15] Kofteridis DP, Papadakis JA, Bouros D, et al. Nosocomial
lower respiratory tract infections: prevalence and risk factors
in 14 Greek hospitals[J]. Eur J Clin Microbiol Infect Dis,
2004, 23(12) . 888 —891.

[16] WEX0. HeHF. iz . %, 1CU BH B RS logistic [114
BRI ], spAe e g e 22 e A, 2011, 21(12): 2424
2426.

[17] BRa e, XNiE 5, kWA, 45, BP pi 2 o0 25 70 5000 i 80 8 4%
BEBe A IR, AR R Bl e 22 2K 2014, 24(6)
1542 — 1544.

[18] Sanagou M, Wolfe R, Leder K, et al. External validation and
updating of a prediction model for nosocomial pneumonia after
coronary artery bypass graft surgery[]J]. Epidemiol Infect,
2014, 142(3): 540 — 544,

[19] Mahieu M, De Dooy JJ, Cossey VR, et al. Internal and exter-

nal validation of the NOSEP prediction score for nosocomial

sepsis in neonates[J]. Crit Care Med, 2002, 30(7);: 1459 —
1466.

[20] BEATRE. AR BE 8 PR B e KU T A i A @ (D], 1l
PO P R R R, 2017,

[21] BUA . 5, MRS, %, J:T Lasso Logistic [l B 1 7L I
i e AU, R 0 A 1) AR G TR R B9 L ], o A8 5 g 45 1 2%
., 2018, 22(6): 551 - 559,

[22] fEWeks. JET Group LASSO By Logistic [l 5 76 [ & 2 0 BH4IK
LR E b R FIED]. dbnt R CRK 2012,

[237] #HMER, BT, BRHS, 5. adaptive Lasso logistic [a] J5 45 5

N T ZAEANFEEREZEEZHR ORI hE A%
i, 2017, 34(1) . 18- 22,

[24] Kirkland LA, Kanfer F, Millard S. Lasso tuning parameter
selection[ C]. Proceedings of the 57th Annual Conference of
SASA, 2015 49 - 56.

[25] Sun W, Wang J, Fang Y. Consistent selection of tuning pa-
rameters via variable selection stability[ J]. J Machine Lear-

ning Res, 2013, 14(9): 3419 — 3440.

CA 34 B - S0

32 5| FAAE S SO B FRE . BT 0%, 2. Lasso-logistic 5 84 75
e T IV M T Je e T e fg o LD . o el s ) 2% 35, 2019, 18
(7):619 — 624. DOI: 10. 12138/]. issn. 1671 — 9638. 20195051.
Cite this article as: KANG Wen-bo, ZHAO Jing-ya, LV Xue-
feng, et al. Application of Lasso-logistic model in prediction of
healthcare-associated lower respiratory tract infection[ J]. Chin J
Infect Control, 2019, 18(7): 619 — 624. DOI. 10. 12138/j. issn.
1671 —9638.20195051.



