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[ Abstract] Objective To analyze the risk factors of multiple drug resistant bacteria (MDRB) infection in the elderly patients with
hypostatic pneumonia in order to provide reference for clinical diagnosis and treatment. Methods A retrospective analysis was carried
out on 622 elderly hospitalized patients with pendulous pneumonia admitted in the Third Affiliated Hospital of Guizhou Medical Univer-
sity from February 2012 to July 2018. According to whether the strains of MDRB were isolated from their clinical infection specimens,
they were divided into MDRB group and non-MDRB group. SPSS statistics 20. 0 was used to perform the statistical analysis. Chi-square
test was employed for intergroup comparison. The risk factors of MDRB infection were analyzed with univariate and multivariate logistic
regression analyses. Results The infection rate of MDRB was 34. 43% ( 167/485). Univariate analysis showed that age (>70
years) , history of chronic pulmonary infection, history of chronic cardio-cerebrovascular disease, history of diabetes mellitus, course
of disease (>15 d), APACHE I score >20, coma, smoking history, and time of antibiotic usage ( >7 d) , types of applied antibiotics
(=3) and blood glucose ( =11.1 mmol/L) were the risk factors of MDRB infection in the elderly (P<0.05). Semi-sitting position,
aerosol inhalation and oral nursing were the protective factors of the infection (P<0.05). Logistic regression analysis presented that the
history of chronic pulmonary infection ( OR=3.472, 95%CI 1. 866-6.461; P=0.000) and combined use of antimicrobial agents
(=3) (OR=3.760, 95%CI 1. 775-7.968; P=0.038) were independent risk factors for MDRB infection. Aerosol inhalation
(OR=0.624, 95%CI0. 400-0.974;P=0.000) and oral care (OR=0.256, 95%CI 0.161-0.408; P=0.001) were the protective
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factors of MDRB infection in the aged patients with pendulous pneumonia. Conclusion

MDRB infection in elderly patients with

pendulous pneumonia is related to many factors. Clinical attention should be paid to these patients, and rational use of antimicrobial

agents, oral care and comprehensive measures such as aerosol inhalation and sputum drainage can reduce the infection of MDRB.
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Table 1  Constituent ratio of pathogenic bacteria in elderly

patients with hypostatic pneumonia (n=485)
Pathogen n(%)
Gram-positive cocci 121(24.95)
Staphylococcus aureus 65(13.40)
Suspected enzyme-negative staphylococci 47(9.69)
Streptococcus pneumoniae 9(1.86)
Gram-negative bacilli 343(70.72)
Escherichia coli 94(19.38)
Klebsiella pneumoniae 87(17.94)
Pseudomonas aeruginosa 88(18.14)
Acinetobacter baumannii 36(7.42)
Enterobacter cloacae 17(3.51)
Klebsiella pneumoniae 13(2.68)
Serratia marcescens 8(1.65)
Fungus 21(4.33)
Candida albicans 21(4.33)
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Table 2 Univariate analysis of MDRB infection factors in elderly patients with pendulous pneumonia [n(%)]
Factor MDRB group (n=141) Non-MDRB group (n=481) x> P value
Age(years) 5.056 0. 025
>70 74(52.48) 201(41.79)
<70 67(47.52) 280(58.21)
Gender 1.084 0.298
Male 93(65.96) 294(61.12)
Female 48(34.04) 187(38.88)
Chronic pulmonary infection 21.390 0. 000
Yes 38(26.95) 54(11.23)
No 103(73.05) 427(88.77)
Chronic cardiovascular and 4.671 0.031
cerebrovascular disease
Yes 71(50. 35) 193(40.12)
No 70(49.65) 288(59.88)
Diabetes mellitus 4.152 0.043
Yes 31(21.99) 71(14.76)
No 110(78.01) 410(85.24)
Course of disease(d) 7.247 0.007
>15 57(40.43) 137(28.48)
<15 84(59.57) 344(71.52)
APACHE I (score) 4.717 0.030
>20 60(42.55) 157(32.64)
<20 81(57.45) 324(67.36)
Coma 4.548 0.033
Yes 21(14.89) 42(8.73)
No 120(85.11) 439(91.27)
Smoking 3.180 0.075
Yes 29(20.57) 69(14.35)
No 112(79.43) 412(85.65)
Decubitus 5.007 0.025
Semi-reclining position 34(24.11) 164(34.10)
Supine position 107(75.89) 317(65.90)
Get out of bed 3.181 0.075
Yes 56(39.72) 232(48.23)
No 85(60.28) 249(51.77)
Aerosol inhalation 12. 847 0. 000
Yes 42(29.79) 225(46.78)
No 99(70.21) 256(53.22)
Oral care 48.007 0. 000
Yes 38(26.95) 289(60.08)
No 103(73.05) 192(39.92)
Length of antibacterial use(d) 8.622 0. 003
>7 75(53.19) 189(39.29)
<7 66(46.81) 292(60.71)
Type of antibacterial 24.977 0. 000
=3 65(46.10) 117(24.32)
<3 76(53.90) 364(75.68)
Level of serum albumin (g/L) 1.562 0.211
<30 24(17.02) 62(12.89)
=30 117(82.98) 419(87.11)
Blood glucose( mmol/L) 7.761 0. 005
=11.1 32(22.70) 63(13.10)
<Il.1 109(77.30) 418(86.90)
Incidence season 1. 805 0.614
Spring 25(17.73) 101(21.00)
Summer 53(37.59) 162(33.68)
Autumn 48(34.04) 154(32.02)
Winter 15(10.64) 64(13.30)

MDRB : multiple drug resistant bacterium; APACHE: acute physiology and chronic health evaluation scoring system Il
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Table 3 Multivariate logistic regression analysis of MDRB infection factors in elderly patients with pendulous pneumonia

114 ffi% MDRB B [F =

Variable B SE Wald X* OR(95%CI) P value
Chronic pulmonary infection 1.245 0.317 15. 441 3.472(1.866-6.461) 0. 000
Aerosol inhalation -0.472 0.227 4.317 0.624(0.400-0.974) 0.038
Oral care -1.361 0.236 33.171 0.256(0.161-0.408) 0. 000
Applied antibiotics =3 types 1.324 0.383 11.950 3.760(1.775-7.968) 0.001
MDRB: multiple drug resistant bacterium
10.014.
(&%) (8] PEBEAE SURIAE S I AR L R
R UL A 57 e 114 IR
(1] MR RETHEAG A TIMREE 13677 4 47 i B LY ORI ORI R RIMTIE, 2014, 37(1)

PERSR 35 B[ )], EBAESAER, 2013, 33(13): 3226-
3227. DOI; 10.3969/j. issn. 1005-92 02.2013. 13.121.

Sun Y. Treatment of 35 cases of senile cerebral infarction with
hypostatic pneumonia with rifampicin combined with gamma
globulin[ J]. Chin J Gerontol, 2013, 33 (13). 3226 -3227.
DOI: 10.3969/]. issn. 1005-9202. 2013. 13. 121.

XUEE. TRy P BT TR0 20 B AR R0 25 B R I 46 % A 11 52
WALJ]. SEAIRREE 255k, 2016, 20(18) ; 32-34. DOI: 10.
7619/jecmp. 201618011.

Liu X. Effect of preventive nursing intervention on the incidence of
hypostatic pneumonia in long term bedridden patients[ J]. J Clin
Med Prac, 2016, 20(18) ; 32-34. DOI: 10.7619/jcmp.201618011.
Wik, £3%. PrA RS B UIA YT AR 48 p il IR
ME[]. HEIR 4 Tk EE2E2RE, 2018, 35(4) ; 444-445.
Sigin GW, Wang L. Clinical observation of antibiotic combined

with ultrashort wave therapy for hypostatic pneumonia[ J]. Chin
Med J Metall Indus, 2018, 35(4) ; 444-445.
A, sifh. N ARMI A PRI 1 BEL SE PR I S OB

FRYEM 98 Z LI [ D] WIRE P B 25 K243, 2017, 37(8):
845-847. DOI: 10.3969/j. issn. 1674 -070X. 2017. 08. 008.

Zhu GS, Zhang W. Discussion on pathogenesis of chronic obstruc-
tive pulmonary disease complicated with hypostatic pneumonia from
J Trad Chin Med Univ

10. 3969/j. issn. 1674-

“ Excessive Rest on Bed Impairing Qi” [ J].
Hunan, 2017, 37(8) . 845-847. DOI.
070X. 2017. 08. 008.

ZeFR M, S424E. MDR XDR,PDR £ 0 fiff 245 14 47 17 s o 52
X——REPR e @B 1]. T ERRERIZE, 2014, 13(1):
62-64. DOI: 10.3969/]. issn. 1671-9638. 2014. 01. 018.

Li CH, Wu AH. Interim standard definition of MDR, XDR and
PDR multiple drug resistant bacterium — international expert
suggestions[ J]. Chin J Infect Control, 2014, 13(1): 62-64.
DOI: 10.3969/j. issn. 1671-9638. 2014. 01. 018.

BORE, ARERPE. BRSO B S I BB I 48 A I PR
EMER (1], haERBHES, 2015, 13(7) ; 1091-1010.

Zhang Q, Zhu JP. Clinical characteristics of patients with
Alzheimer’s disease complicated with hypostatic pneumonia[ J].
Chin J Gen Prac, 2015, 13(7) . 1091-1010.

R AR Z R 2R E R R R (1], b
Ytz , 2015, 14(10) ; 701-703. DOI; 10.3969/j. issn.
1671-9638. 2015. 10. 014.

Weng SF. Risk factors for multiple drug resistant bacterial pulmo-
Chin J Infect Control, 2015,
10. 3969/j. issn. 1671-9638. 2015.

nary infection in elderly patients[ J].
14(10): 701 -703. DOI:

[10]

(11

[

[13]

9-15. DOI: 10. 3760/ cma. j. issn. 1001-0939. 2014. 01. 005.
Respiratory Diseases Infections Group of Chinese Medical Associa-
tion. Expert consensus on diagnosis and treatment of Pseudomonas
aeruginosa lower respiratory tract infection [ J]. Chin J Tuberc
Respir Dis, 2014, 37(1): 9-15. DOI. 10. 3760/cma. j. issn.
1001-0939. 2014. 01. 005.
Tt e, T, AR, A5, BARO B R AL XA
it 9 99 JER I 4 AR B S BG RL ZR A0 AT [T, AR B4R 2 BN
Zeik, 2018, 17(7): 515-519. DOI. 10. 1195/]. issn. 1671-
5403.2018.07. 116.
He XJ, Su C, Chu QW, et al. Distribution and risk factors of
community-acquired pneumonia in elderly patients with heart
failure[ J]. Chin J Mult Organ Dis Elderly, 2018, 17(7):
515-519. DOI; 10. 1195/]. issn. 1671-5403. 20 18. 07. 116.
RARDE, TRF, BB GE. 70 B DL L AR AR R I PRI
R PEBEZAEHRBAGE, 2014, 13(5): 361-363.
DOI:; 10.3724/SP. J. 1264. 2014. 00084.
Yuan QY, Zhang L, Zhao K, et al. Clinical features of over-70-
Chin J Mult Organ Dis
10. 3724/SP. ]. 1264.

year-old patients with pneumonia [ J ].
Elderly, 2014, 13(5): 361-363. DOI.
2014. 00084.
7KilFJ XURH, EIP4, 55, 18R ZEPE IO S 5 0 e g
TH YR IR R o A 2RO AT )] I R AL RS, 2016,
21(11): 2003-2006. DOI: 10. 3969/j. issn. 1009-6663. 2016.
11.019.
Li J, Liu P, Wang KJ, et al. Pathogenic bacteria distribution and
drug sensitivity test for AECOPD patients with respiratory tract
infection[ J]. J Clin Pulm Med, 2016, 21 (11): 2003 -2006.
DOI: 10.3969/j. issn. 1009-6663. 2016. 11. 019.

W, WREE, ABZE, S PRUALAR Sl £ 2 2 1
Y R M )], hAREE B4k, 2018, 28(13)

2067-2071. DOI. 10. 11816/cn. ni. 2018 -180513.

Xie ZY, Qin JL, Xiong Y, et al. Influencing factors for ventilator-
associated pneumonia due to multiple drug resistant bacterium[ J].
Chin J Nosocomiol, 2018, 28 (13): 2067 - 2071. DOI. 10.
11816/cn. ni. 2018-180513.

W=, BES, IhE, S5 AR EEME BN 2 it 25 T ek
MRER IR ST 1], KIEEBEZ, 2016, 44(6): 744~ 747.
DOI. 10. 11958/20150111.
Xie ZY, Xiong Y, Sun J, et al. Analysis of risk factors for
multiple drug resistant bacterial infections in chronic obstructive
pulmonary disease[ J]. Tianjin Med J, 2016, 44 (6) ; 744-747.

DOI: 10. 11958/20150111.



<900 - HMEBEARLZIVEPIRZAGE 20184 12 28 H #5174 5512 8 Chin J Mult Organ Dis Elderly, Vol. 17, No. 12,Dec 28, 2018
[14] ZRAEHE, TOHIE, WA, S5 BRI s IR b e £ 2 patients with ICU coma[ J]. Clin Res, 2018, 26(2) ;: 151-152.
A WA R SERG R T [T]. AR B AR, DOI; 10.3969/]. issn. 1004-8650. 2018. 02. 082.
2017, 27(10) : 2194-2197. DOI. 10. 11816/ cn. ni. 2017-163535. [17] BiARA, EERI, 22058, 5. RGPS A RS # ki 5t
Guo JL, Huang LM, Xie YC, et al. Drug susceptibility testing for TRYT G A v A BA R ﬁﬁﬂik BYFRL[)]. R EFERE,
multiple drug resistant bacterium causing nosocomial infection in 2012, 32(17) ; 3804-3805. DOI. 10.3969/j. issn. 1005-9202.
malignant tumor patients and analysis of risk factors[ J]. Chin J 2012. 17. 100.
Nosocomiol, 2017, 27(10) : 2194-2197. DOI. 10. 11816/cn. Jia DY, Wang ZG, Li YG, et al. Therapeutic effect of mucosolvan
ni. 2017-163535. inhalation combined with intravenous injection on stroke complicated
[15] HJ57, wmlG, BR3E. ZEM2H RGN RERF R 5P with hypostatic pneumonia[ J]. Chin J Gerontol, 2012, 32(17) ;
MELI]. HERNEEE2AAEAE, 2017, 34(3): 292-294. DOI; 10. 3804-3805. DOI: 10.3969/j. issn. 1005-9202. 2012. 17. 100.
11726/j. issn. 1001-7658. 2017. 03. 035. (18] EvfEae. S AL 8 5 FIAE R0 b IR A B B i 48 £ 2 rh iy
Ge F, Huang LQ, Mao MQ. Risk factors and prevention and con- NIRRT, IR BEZY, 2015, 55(17): 33-35. DOI; 10
trol measures of multiple drug resistant bacterium infection [ J]. 3969/j. issn. 1002-266X. 2015. 17. 012.
Chin J Disinfect, 2017, 34(3): 292-294. DOI: 10. 11726/]. Wang HY. Application of intensive respiratory management in
issn. 1001-7658.2017. 03. 035. patients with long-term bedridden hypostatic pneumonia [ J ].
[16] X, il OB B0 kX ICU B2k 3 1 ARG Shandong Med J, 2015, 55(17) : 33-35. DOI: 10.3969/j. issn.
S EARUERT 28 B SE AR BT [ D], IRRTFSE, 2018, 26(2) : 1002-266X. 2015. 17. 012.

151-152. DOI: 10.3969/]. issn. 1004 -8650. 2018. 02. 082.

Luo J. Analysis of the effect of intensive oral nursing intervention

. I HE
on oral health status and complicated hypostatic pneumonia in (#h#t: ZHE)

(PEZESHFEERRAT)ABNRSEZEXHME RHENA

FI 2017 4F 1 H & , 3R B SR AR 1 9 SOR S5 SO A% 2 (1) T30S 25 SCHICR T 3 SCXUH 35 5%, Hh SCHE T, 98530
FEJR 5 (2) B SCHRINAT B X GME—FRIRFT (DOT) ™ G , B 258 51 TR

N iR

[1]

[2]

Hiik .

LG
Rk«

Williamson JD, Supiano MA, Applegate WB, et al. Intensive vs standard blood pressure control and cardiovascular disease
outcomes in adults aged =75 years: a randomized clinical trial[ J]. JAMA, 2016, 315(24); 2673-2682. DOI; 10.
1001/jama. 2016. 7050.

2R, XPFETT, Bk, . BTE] DO 0 IS P — G TR SR B AR R G LER K meta SMHT[ )], HAEE
A BB, 2016, 15(12) : 896-901. DOI: 10. 11915/j. issn. 1671-5403. 2016. 12. 215.

Li W, Deng YL, Zhuo L, et al. Effect and safety of aspirin for primary prevention of cardiovascular diseases: a systematic
review and meta analysis[ J]. Chin J Mult Organ Dis Elderly, 2016, 15(12): 896-901. DOI: 10. 11915/]. issn. 1671-
5403.2016. 12. 215.

100853 JUITi & D4 28 5, ( PR BAE S4B B 2% ) B
010-66936756

www. mode301. cn

E-mail; zhlndqg@ mode301. cn



