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Clinical characteristics and risk factors of aspiration pneumonia in =80 years

old patients with pulmonary infection

CAO Gui-Hua, WANG Xiao-Ming, GE Wei "
(Xijing Hospital, Air Force Medical University of PLA, Xi’an 710032, China)

[ Abstract] Objective  To analyze the clinical characteristics and risk factors of aspiration pneumonia ( AP) in very elderly
patients with pulmonary infection. Methods A retrospective study was conducted of a total of 212 elderly patients ( =80 years old)
with pulmonary infection who were hospitalized in the Geriatric Department of Xijing Hospital from January 2013 to January 2016.

They were divided into two groups: AP group (n=61) and non-AP group (n=151). Clinical data of the patients were collected,
including gender, age, BMI, underlying diseases, medication history, etc. , for the analysis of the clinical characteristics and risk factors
of aspiration pneumonia in very elderly patients. SPSS statistics 18. 0 was used for data analysis. Results Of the 212 elderly patients
with pulmonary infection, 61(35.4%) developed aspiration pneumonia. Sputum cultures were mainly Gram-negative in both groups. The
length of hospital stay in the AP group was significantly longer than that in the non-AP group [ (21.4+2.1) ws (15.7+3.1)d,
P=0.034], and the mortality rate was significantly higher than that in the non-AP group (24. 6% vs 8.0% , P=0.002). The subjects
in the observation group had more cognitive impairment, swallowing dysfunction, hypothyroidism, and a history of long-term use of
angiotensin converting enzyme inhibitor/angiotensin Il receptor blocker ( ACEI/ARB) antihypertensive drugs (P<0.05). Multivariate
logistic regression analysis found that advanced age (OR=4.897, 95%CI 3. 556-7.878) , cognitive impairment ( OR=6.799, 95%CI
2.931-9.443) , swallowing dysfunction ( OR=8.345, 95% CI 1.062-5.133), and acid-suppressing drugs ( OR = 4. 667, 95% CI
4.283-8.343) , sedatives (OR=3.886, 95%CI 1.944-7.174) , nitrates (OR=3.445, 95%CI 2.977-6.437) , calcium antagonist
(OR=3.568, 95%CI 4.345-7.868), ACEI/ARB (OR=6.876, 95%CI 2.192-9.458) were independent risk factors for AP in
elderly patients with pulmonary infection (P<0.05). Conclusion The incidence of AP is high in elderly patients. Advanced age,
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cognitive impairment, swallowing dysfunction and long-term use of ACEL/ARB antacids, sedatives, nitrates, calcium antagonists, and

ACEL/ARB antihypertensive drugs are independent risk factors for the occurrence of AP in elderly people with pulmonary infection.
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Table 1 Comparison of baseline data between two groups

Item AP group (n=61) Non-AP group (n=115) % P value
Age(years, x+s) 87.0+2.1 82.6+2.3 5.321 0.003
Male[ n(%) ] 30(49.2) 73(48.3) 2.116 0.766
Smoking history[ n( %) ] 12(19.7) 32(21.2) 3.112 0. 456
Drinking history[ n( %) ] 9(14.8) 22(14.6) 2.455 0. 065
Hypertension[ n( %) ] 25(41.0) 68(45.0) 6.677 0.321
CHD[ (%) ] 22(36.0) 29(31.1) 8.342 0.053
Diabetes mellitus[ n( %) ] 10(16.4) 27(17.9) 6.375 0.124
COPD[n(%) ] 5(8.2) 15(9.9) 2.848 0. 085
Cognitive impairment[ n( %) ] 27(44.2) 30(19.9) 5.117 0.029
Swallowing disorder[ n( %) ] 18(29.3) 28(18.5) 8.721 0.023
Hypothyroidism[ n( %) ] 9(14.8) 8(5.3) 3.168 0.017
Pathogenic bacterial n( %) ]

Gram-negative bacteria 31(50.8) 79(52.3) 2.125 0.128
Gram-positive bacteria 13(21.3) 30(19.9) 3.781 0.081
Fungus 3(4.9) 10(6.6) 5.112 0.423
Others 14(23.0) 32(21.1) 2.114 0.582
Medication history[ n( %) |
Acid suppression drugs 17(27.9) 12(8.0) 2.729 0. 003
Sedatives 9(14.8) 5(3.3) 9.345 0.022
Statins 52(85.2) 125(82.8) 6.111 0.504
Nitrates 20(32.8) 25(16.6) 2.678 0.021
Calcium antagonism 25(15.2) 25(15.2) 7.123 0.047
ACEL/ARB 25(15.2) 12(7.9) 6. 898 0. 002
Glucocorticoid 12(19.6) 9(6.0) 4.234 0.015
Tnvasive airway[ n(%) ] 4(7.0) 9(6.0) 3.336 0.168
Nasogastric feeding tube[ n( %) ] 7(11.5) 19(12.6) 4.776 0. 842
White blood cells( x10° , X£s) 10.3+2.5 11.6x1.4 4.187 0.032
CPR(mg/L, x+s) 42.7+6.6 41.5+7.5 5.443 0.721
PCT(ng/ml, x+s) 0.326+0. 016 0.305+0. 011 4.832 0.226

AP aspiration pneumonia; CHD: coronary heart disease; COPD: chronic obstructive pulmonary disease; ACEL/ARB: angiotensin converting enzyme

inhibitors/angiotensin receptor blocker; CRP: C-reactive protein; PCT: procalcitonin.

x2 BERMBELBELE AP S EAEIELM logistic EITHH7
Table 2 Multivariate unconditional logistic regression analysis of risk factors for AP in =80 years old

patients with pulmonary infection

Factor B SE OR Wald 95%CI P value
Age 2.314 0. 661 4.897 12.252 3.556-7.878 0.012
Cognitive impairment 3.327 1. 167 6.799 8.128 2.931-9.443 0. 004
Swallowing disorder 1.266 0.315 8. 345 16. 157 1.062-5.133 0.023
Hypothyroidism 1. 001 0.526 2.347 3.621 0.589-8.133 0. 081
Acid suppression drugs 3.216 2.135 4.667 2.269 4.283-8.343 0.002
Sedatives 2.876 0.851 3. 886 11.423 1.944-7.174 0.034
Nitrates 1.456 0.611 3.445 5.679 2.977-6.437 0.041
Glucocorticoid 1.211 0.403 4.162 9. 030 0.673-2.137 0.387
Calcium antagonism 2.121 0.531 3.568 15.953 4.345-7. 868 0. 001
ACEI/ARB 1.238 0.474 6.876 6.822 2.192-9. 458 0.024

AP ; aspiration pneumonia; ACEI/ARB: angiotensin converting enzyme inhibitors/angiotensin receptor blocker.

3 i i W] AR BRI N 1 % 25 AR O AP XUREEE N 1. 113
50 R IR AR P, A AP A AP

AP B R A T RAENRE, B AF R I, AP I RAERAS B | ] SRS PR A 22 AR0aGR |
TEEAFM IR B E PR LB R, AR RS B WNe, HIL R H 5 2 H il 2y



- 686 - HUERARPZINEYIIAGE 2019459 H28 H 551845 %59 Chin J Mult Organ Dis Elderly, Vol.18, No.9, Sep. 28, 2019

P, T B ) S UG 25 IR YT IR YT B TR
PERR S, L, AL AP A i A B e A Y
Biiif A E I R

AL R AEWS AR A 7 0 1) R
T2 e WA T 3 Sk e BB 2 e e AP ST S B R 2R
KA AP J5 B R BE I E) RE K 5 A0 R B B T
IEFEARET , AMEREA B LS (R FE PR 35
B R BRI A RIS BRAE D) s B R B
2y, FEBTE - BRI AR EEH T
R LRI XU 3 N, P BB AR IR R DL I i
i AN VTUVA N o T @) =14 o (AN A R
55 ArIR DI RE T R, P R e AP ZE RN R
Z T ZIE R T R T, A T BE R S AP
CIk PN TG TN (K =RER TR By =3 )
A NIRRT AT RERERT & AP AW
A AR L (1) NN RE B A5 AL B
FAONHTRE T B, PFIGE TS BRAE & TR, & L
st I Y ORI M | B T s sl RE DRSS | 1 ks A
R, 5B EWE; (2) ENRB EAEX 2, 5 808 F 4K
HE o RO BE S 5 (3) WA IF A R GEBA , 1
UL S 500 5 PN 348 1 o SRR IR ) R
B Y R W n R 2 W5 kAR,
Feinberg %' X} 152 il A7 Ml il U s B AT 4%
H AT 5 FER X Zefafr, R 1/3 IAEE R
A AP, Hrh 2y 2/3 BHEMERITE, 16K L, &
WK )y B e i P e i DL 3 R A2 i A e, i IR ) e e A
# AP R ERI A

AL K B, R AN BR 25 BE 24 | fiF R IR
A2 A58 TP ACEL/ ARB 2 ] 3 fii1 g 4% i
TR FR A R AP B, X 5 [ N AMR 20 5
ZER—3, KW MRS SEmEMESE
AL, F M BT a8, S BUE U RE AL, &) BLK
I W3 A5 AN T 484 R R XU B e T A
FF X o2 250, 5200 2B I R SO ARES ) A
I AP (4 %A R AR A R TR 2 45 B T
F5PiA L ACEL/ ARB 254 ] 580718 JILAS 5th | AR E
WEEHE T BEE YNGR T, B AP 1 k&
éE%[M,IS] .

Zi b, s R e R R R R AP S fE A
B, D IR12 AU 5, o I T D o =2 [ B P e e
hE ., BRI E T REOR, R kA E AR
TR , AP e /N T 3 114 oy R 3%, b S0 o s R Bt
3 BE N HLIRAS S B WA T R, A PR FH IR 2y |
PAFRZN MR IESSE B B T A PN  ACEL/ARB K2}
PIRTRRAIK AP R A ARHIFSE BN JE Z Ab7E T REAR

TR/, T TR AL i PRAVE 52 2 — 20 W Aff 1%
MR A A BRI PR s e S TR 2R i) A 28 ) 0 9
i, B AP B A28, B R s I R B 9

[ &% k]

[1] Teramoto S, Kawashima M, Komiya K, et al. Health-care-
associated pneumonia is primarily due to aspiration pneu-
monial J]. Chest, 2009, 136(6) : 1702-1703. DOI. 10. 1378/
chest. 09-1204.

[2] Phk3E, DhiEdr, 20, 45, AR AR A7 R B 5 1 R

ZERNT BT )]. hAREE 2R, 2008, 88(5) : 302-306.
DOI. 10. 3321/j. issn:0376-2491. 2008. 05. 004.
Sun TY, Ma ZZ, Li YM, et al. Comparative analysis of clinical
and pathological characteristics of pneumonia in the elderly[ J].
Chin Med J, 2008, 88(5): 302-306. DOI. 10. 3321/j. issn:
0376-2491. 2008. 05. 004.

[3] T, B&E, ML, 55 ERBAE NI 805 5
HAERHNZ (1], HABERESRRE, 2017, 36(4):
428-432. DOI: 10.3760/ema. j. issn. 0254-9026. 2017. 04. 018.
Ning P, Yang JJ, Sun TY, et al. Prevalence and risk factors of
aspiration pneumonia in hospitalized elderly patients[ J]. Chin J
Gerontol, 2017, 36(4) : 428-432. DOI. 10. 3760/ema. j. issn.
0254-9026. 2017. 04. 018.

[4] 2R, HEZR, BROHVE, 5. BEWAMEM R SRR [T].

FE 2R E 2, 2016, 36(2): 126-129. DOI: 10. 3969/j.
issn. 1002-1949. 2016. 02. 005.
Fang R, Shi R, Ouyang Y, et al. Diagnosis and treatment of
aspiration pneumonia in the elderly[ J]. Chin Emerg Med, 2016,
36(2): 126-129. DOI: 10. 3969/j. issn. 1002-1949. 2016.
02. 005.

[5] "WEEBFEEEREFSEM LRSS, PEIGIEEY .G,
FPIEPRIEEFAE M R 1 2, . B AT R R
BRI E T Z IR (2018 M) [J]. T EIEIE B 224,
2018, 18(6) : 547-559. DOI. 10.7507/1672-2531.20180532.
Branch of Nutrition and Food Safety, Chinese Geriatrics Society,
Chinese Cochrane Centre, Editorial Board of Chinese Journal of
Evidence-Based Medicine, et al. Consensus of Chinese experts on
family nutrition management for elderly patients with dysphagia
(2018 edition) [ J]. Chin J Evid-Based Med, 2018, 18(6):
547-559. DOI. 10.7507/1672-2531.20180532.

[6] Sui R, Zhang L. Risk factors of stroke-associated pneumonia in
Chinese patients[ J ]. Neurol Res, 2011, 33 (5). 508 - 513.
DOI; 10. 1179/016164111X13007856084205.

[7] Omari TI, Kritas S, Cock C, et al. Swallowing dysfunction in
healthy older people using pharyngeal pressure-flow analysis[ J].
Neurogastroenterol Motil, 2014, 26(1) : 59-68. DOI. 10. 1111/
nmo. 12224.

[8] Naruishi K, Nishikawa Y, Kido JI, et al. Relationship of aspira-
tion pneumonia to cognitive impairment and oral condition; a cross-
sectional study[J]. Clin Oral Investig, 2018, 22(7) ; 2575-2580.
DOI; 10. 1007/500784-018-2356-7.

[9] Foley NC, Affoo RH, Martin RE. A systematic review and meta-
analysis examining pneumonia-associated mortality in dementia[ J].

Dement Geriatr Cogn Disord, 2015, 39(1-2) : 52-67. DOI. 10.



FRAE AR LRV E e 20194E9 H 28 A 4518 % %59 A Chin J Mult Organ Dis Flderly, Vol.18, No.9, Sep. 28, 2019 - 687 -

1159/000367783. tive impairment on anaesthetic requirement in the elderly[ J]. Eur
[10] Feinberg MJ, Knebl J, Tully J. Prandial aspiration and pneumonia J Anaesthesiol, 2012, 29 (7). 326 - 331. DOI. 10. 1097/

in an elderly population followed over 3 years[ J]. Dysphagia, EJA. 0b013e32835475¢6.

1996, 11(2): 104-109. [14] Akram MF, Nasiruddin M, Ahmad Z, et al. Doxofylline and
[11] Cintra MT, de Rezende NA, de Moraes EN, et al. A comparison theophylline: a comparative clinical study [ J]. J Clin Diagn

of survival, pneumonia, and hospitalization in patients with Res, 2012, 6(10): 1681-1684. DOI. 10. 7860/JCDR/2012/

advanced dementia and dysphagia receiving either oral or enteral 4697. 2643.

nutrition[ J]. J Nutr Health Aging, 2014, 18(10): 894-899. [15] Xt AE T WU R SR 2R s B R SR [ )] A4

DOI: 10. 1007/s12603-014-0487-3. ZAVBE AR, 2017, 16(3) : 177-181. DOI; 10. 11915/j.
[12] %iﬁ Phatde, "13}7&%% B AR A R0 A N B U i issn. 1671-5403. 2017. 03. 041.

A )], HAEEFE %S, 2018, 37(3): 291-294. Zhao TM. Etiologic characteristics and therapeutic strategies of

DOI; 10. 3760/ cma. j. issn. 0254-9026. 2018. 03. 012. lower respiratory infections in the elderly[ J]. Chin J Mult Organ

Zhang YJ, Zhong WZ, Guo ZH. Effects of proton pump inhibitors Dis Elderly, 2017, 16(3): 177-181. DOI. 10. 11915/j. issn.

on intestinal barrier function in the elderly[ J]. Chin J Gerontol, 1671-5403.2017. 03. 041.

2018, 37 (3): 291 -294. DOI: 10. 3760/cma. j. issn. 0254-
9026.2018. 03. 012.
e o
[13] Erdogan MA, Demirbilek S, Erdil F, et al. The effects of cogni- (%% B

T
@

H —H— R O&ERMMEX EFIA

(AR Z A BRI ) & i P TR R B 1 AR O IE L R E LR HIRT 2002 Eﬁﬂﬁ\ﬂ@%ﬁﬁ‘?&**ﬂiu%ﬁ
I I AR O 5 O AR B o EE A RYZRAE, A R, h b G R ZE B R e 8 AR O LR P S I 90, Ak
RS SCEEHEI T (P ERRE O Wk, AR B B RIS 5 SRR, B SO0, Xﬂﬁ,ﬁ@@l
SN WM B 152 . D etk r [ 5 i — i fizlfl%ﬁﬂiﬂl_ﬂﬁl:?ﬁﬁxitxm AR DRSS 9% FPE HOR A, IR Ik S AR A
M 77— VT ] G R DX A o R I A 9 2 EE SN

To medical academic institutions of all countries along the Belt and Road

The Chinese Journal of Multiple Organ Diseases in the Elderly ( Zhonghua Laonian Duoqiguan Jibing Zazhi) is founded in 2002 by
Shiwen Wang, Member of Chinese Academy of Engineering, a renowned geriatric cardiologist in China. The journal is published
monthly by the Institute of Geriatric Cardiology (IGC) , Chinese PLA General Hospital in Beijing, China. The journal, the only one in
the world currently, focuses on both basic research and clinical practice to the diagnosis and treatment of cardiovascular disease in the
aged people, especially those with concomitant disease of other major organ-systems, like the lungs, kidneys, liver, central nervous
system, gastrointestinal tract or endocrinology, etc. The journal has been listed in the most authoritative Chinese database, the Chinese
Scientific and Technical Papers and Citations Database ( Chinese Core Sci-Tech Periodical). For convenience of foreign readers, the
main parts of the paper, including abstract, tables, figures and references, are expressed in Chinese-English bilingually. To facilitate
the cultural and academic communication between China and countries or regions along the Belt and Road, the journal welcomes the
manuscripts from these areas. If reviewed qualified, the manuscript would be published without charging, and the authors would

receive a complimentary copy of the current issue.

Address . Editorial Office, Chinese Journal of Multiple Organ Diseases in the Elderly, 28 Fuxing Road, Haidian District, Beijing
100853, China

Tel/Fax: 86—10-66936756

E-mail ; zhlndgq@ mode301. cn

http ://www. mode301. cn



