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[ Abstract]  Objective To provide data support for the prevention and treatment of respiratory infections in the elderly by
analyzing the results of targeted next~ generation sequencing (INGS) for multiple respiratory pathogens. Methods A retrospective re-
view was conducted using the clinical data of 580 elderly inpatients suspected with respiratory infections from November 2023 to Novem-
ber 2024 at FAW General Hospital of Jilin Province. We compared the detection rates and distribution of respiratory pathogens based
on INGS data, examining variations by gender, age group, specimen type, season, and between single and multiple infections.
Results Out of 580 specimens analyzed by tNGS, 551 cases (95% ) had pathogenic organisms of diagnostic significance. A total of
40 types of pathogenic microorganisms were detected, including 5 common and 4 rare pathogens. The overall detection rates between
males and females showed no significant statistical difference (P>0.05), although the detection rates for Human herpes virus and My-
cobacterium tuberculosis complex were higher in males ( P<0.05). Pathogen detection rates across different age groups were as fol-
lows: 95.3% (142/149) for the 60~70 age group, 94. 5% (224/237) for the 71 ~80 age group, and 95.4% (185/194) for those 81
years and older, with no statistically significant differences (P>0.05). Samples derived from the lower respiratory tract exhibited a
significantly higher detection rate of 96. 4% (502/521) compared to those from non-lower respiratory tract sources of 83. 1% (49/59) ,
with a statistically significant difference ( P<0.05). There was a statistically significant difference in the positivity rates among the four
types of specimens; throat swabs, bronchoalveolar lavage fluid, sputum, and pleuropulmonary effusions ( P<0.05). Notably, the
highest detection rates were found in the bronchoalveolar lavage fluid and sputum. The overall detection rates of pathogens across four

seasons showed no significant statistical differences (P>0.05) , particularly for Human Respiratory Syncytial Virus A & B, Influenza
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A, SARS-CoV-2, Rhinovirus A & C, Candida parapsilosis, Haemophilus influenzae, Acinetobacter baumannii, Staphylococcus au-

reus, Pseudomonas aeruginosa, and Clostridium perfringens, which showed significant seasonal differences in detection rates ( P<

0.05). Comparison of seasonal detection rates of other pathogens showed no statistically significant differences (P> 0.05). The detec-

tion rate of single infections (5.2% ) was significantly lower than that of mixed infections (89.8%) .

Conclusion The elderly re-

spiratory tract infections are relatively complex. The tNGS detection method aids in the rapid identification of rare and uncommon

pathogensa as well as multiple infections, offering high clinical application value in the detection of respiratory pathogens among the elderly.
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Tab.1 Comparison of pathogen detection results between different genders [n (%) ]

A e i X P ffi
% (346 1) 2 (234 %)
EB Ji5 8 242(41.7) 142(41.0) 100(42.7) 0.165 0. 685
NIIEIZ I B 35(6.0) 27(7.8) 8(3.4) 4.733 0. 030
AW TE A B E A B & B AU 26(4.5) 15(4.3) 11(4.7) 0. 044 0. 835
PP 280 3 S 7 20(3.4) 11(3.2) 9(3.8) 0.187 0. 666
R AR R 136(23.4) 80(23.1) 56(23.9) 0. 051 0. 821
NI B 1 3 1Y 19(3.3) 10(2.9) 9(3.8) 0. 403 0.526
BUREE AT & C Y 24(4.1) 16(4.6) 8(3.4) 0.511 0. 475
AL TE 1 8 112(19.3) 73(21.1) 39(16.7) 1.759 0. 185
SIS B preag# 3 ) 61(10.5) 38(11.0) 23(9.8) 0. 197 0. 657
I o BR PR 269(46.4) 147(42.5) 122(52.1) 5.228 0.022
P BR A 86(14.8) 57(16.5) 29(12.4) 1. 841 0.175
G &R 39(6.7) 19(5.5) 20(8.5) 2.078 0. 149
LA TR 30(5.2) 9(2.6) 21(9.0) 11. 560 0. 001
VLI LA T 36(6.2) 23(6.6) 13(5.6) 0.286 0.593
fife i AN B AT 129(22.2) 79(22.8) 50(21.4) 0.173 0. 677
T/ INRACERL L T 65(11.2) 45(13.0) 20(8.5) 2.789 0. 095
WA Il 248 4% B T O 125(21.6) 81(23.4) 44(18.8) 1.752 0. 186
wih s R S 9(1.6) 5(1.4) 4(1.7) 0. 064 0. 081
HIS EG it 48 7~ 50(8.6) 32(9.2) 18(7.7) 0. 429 0.512
BT B ER T 10(1.7) 5(1.4) 5(2.1) 0. 092 0.762
VA AT B 52 A 41(7.1) 25(7.2) 16(6.8) 0. 032 0. 858
S B0 2 BR AT 54(9.3) 30(8.7) 24(10.3) 0.416 0.519
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5 (346 #]) (234 1)
PN, 78T oaze 37(6.4) 24(6.9) 13(5.6) 0. 446 0. 504
B IR IR R A 12(2.1) 6(1.7) 6(2.6) 0. 153 0. 695
e AR 163(28.1) 103(29. 8) 60(25.6) 1.177 0.278
G RN N 66(11.4) 44(12.7) 22(9.4) 1.521 0.217
HAZARFTH 200(34.5) 123(35.5) 77(32.9) 0.432 0.511
LERLST BT R S5 R 25(4.3) 20(5.8) 5(2.1) 4. 493 0.034
ki 48 3 Jii 4 9(1.6) 6(1.7) 3(1.3) 0. 008 0.929
T T R 11(1.9) 9(2.6) 2(0.9) 1. 446 0.229
REWTIR 8(1.4) 6(1.7) 2(0.9) 0.279 0.597
&t 551(95.0) 333(96.2) 218(93.2) 2.789 0. 095

" PR | A PRI R . ARSI RO I . AR/ N

2.3 R[AIAFEE B i s AR R G o A

S TR A % 20 955 R AR AG: H R4y 53 ol . 60 ~ 70 %
20 95.3% (142/149), 71~80 ¥4 94.5% (224/
237), =81 %4 95.4% (185/194) ., AI[EI4E#EX
MR R AR R R, 2RISR ITFEE X
(X*=0.199, P=0.905), TEAFFERHAT, AIH
PRSI R F R IR BB L b, ZER TSI
MY (P>0.05), W2,

T2 AFEFER BT ARV A B R g (B (%) ]
Tab.2 The comparison of infection status among patients

of different ages and genders [n (%) ]

265 % BH-A X g PiA
60~70 %/ 2.824  0.093
B 88 86(97.7)
prgcs 61 56(91.8)
71~80 % 1.471  0.225
e 147 141(95.9)
B/t 90 83(92.2)
=81% 0.111 0.918
B 111 106(95.5)
prgics 83 79(95.2)

2.4 AS[EBRAS ok YR 55 28 A Y e R A JBR YL A A
% B,

T TSR YR AR AR R R T AR R IR
ERPEIRA (P<0.05) , PUFp A5 A< 25 7Y 19 955 IR
R R, Z2RAHEIT#EE L (P<0.05),
G R R VR R R TR B AR 0 e TR AR RS S R I
3 3,

3 A[FEBRA A UG ARAS FETY By A 0 45 2L L 5%
[ (%) ]
Tab.3 Comparative analysis of pathogen detection results

from diverse specimen sources and types [n (%) ]

EAUGIPS R %L FHE X* {H P A
FRA SRR 19.743  <0.001
IR IE 521 502(96. 4)
BT R IE 59 49(83.1)
bRA A 69.370 <0.001
L 52 47(90.4)
VEVEWR 165 159(96. 4)
R 356 343(96.3)
o)W 7 2(28.6)

2.5 AN[EIZETT I SR BG4 A 1 D

POASZR 7 2005 JEAR R R L, Z R RSt
R (P>0.05), &, B, Bk, &5, ATK
EAMEE A B & B A FRIGEYREE . Bl
WIGRE . MR EE A B & C Y, TR ERE . WK
WEILAT B . B2 AT, SO a2k E .
LRABCEA R PR R A AR AT B MR R AR, R
B Y (P<0.05) ; HAEEETEA 6 2=
R SRR, ZRBLSEIT¥ERE X (P>
0.05), WLz* 4,
2.6 JRYLE R SHT

580 g vh s — @k YL 3 30 B, IR G IR E
521 ff), BA-—JERYLAGHIA 5. 2% (30/580), IRAEIK
e R 89. 8% (521/580), Hirp, BA—JEYLgH
AEWY BRI AN (75.0+£9.9) 2, IREIRYLALE
W BRI (76.4+£8.1) %, WS LI
SRS L (1=0.820, P=0.413), M AfE
TN AR YL I Z4 TR S AR IS Z A 25 57
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Tab. 4 Seasonal variation in pathogen detection results [n (%) ]

9 JE AR Bl FFEQ25F) HFE209 ) BKFT(1394]) L£FT(107H) X (H P1{H
EB Jpi#E 242 53(42.4) 81(38.8) 52(37.4) 56(52.3) 6.801  0.079
AR T 35 9(7.2) 12(5.7) 6(4.3) 8(7.5) 1.447  0.695
NFGE SRS A & BRI 26 6(4.8) 0(0) 3(2.2) 17(15.9) 38.041 <0.001
FH R it B B 20 1(0.8) 0(0) 11(7.9) 8(7.5) 25.047 <0.001
IR ARG T 136 29(23.2) 77(36.8) 15(10.8) 15(14.0) 38.598  <0.001
N Bt 7 3 Y 19 3(2.4) 9(4.3) 6(4.3) 1(0.9) 3.217  0.341
B AN & C R 24 9(7.2) 1(0.5) 10(7.2) 4(3.7) 15.512  0.001
P AT 1 Y 112 21(16.8) 40(19.1) 24(17.3) 27(25.2) 3.292  0.349
T A R 61 10(8.0) 28(13.4) 14(10.1) 9(8.4) 3.217  0.359
PO ERTH 269 59(47.2) 104(49.8) 61(43.9) 45(42.1) 2.147  0.543
P BRI 86 12(9.6) 34(16.3) 23(16.5) 17(15.9) 3.469  0.325
JGHE R 39 9(7.2) 14(6.7) 12(8.6) 4(3.7) 2.374  0.499
TR ER A 30 4(3.2) 19(9.1) 6(4.3) 1(0.9) 11.660  0.009
LSRRG AT PR 36 13(10.4) 6(2.9) 4(2.9) 13(12.1) 16.908  0.001
fifs 2 AN B AT A 129 18(14.4) 62(29.7) 30(21.6) 19(17.8) 12.383 0. 006
TR/ N B PR 65 15(12.0) 21(10.0) 15(10.8) 14(13.1) 0.764  0.858
PR e 2 % 2K B 125 32(25.6) 46(22.0) 23(16.5) 24(22.4) 3.346  0.341
w50 9 3(2.4) 1(0.5) 3(2.2) 2(1.9) 3.133  0.372
HIS P il 96 ¥~ T4 50 13(10.4) 18(8.6) 11(7.9) 8(7.5) 0.768  0.857
A B ER o 10 2(1.6) 2(1.0) 4(2.9) 2(1.9) 1.997 0. 567
BHYA B #T B 2 A R 41 8(6.4) 16(7.7) 9(6.5) 8(7.5) 0.296  0.961
S 0 2 BR T 54 19(15.2) 11(5.3) 11(7.9) 13(12.1) 10.523  0.002
PN R | 37 6(4.8) 12(5.7) 10(7.2) 9(8.4) 1.559  0.669
A IR IR B4 12 4(3.2) 3(1.4) 2(1.4) 3(2.8) 1.928  0.606
AL (R0E ] 163 27(21.6) 65(31.1) 38(27.3) 33(30.8) 3.983  0.263
) AR S PR 66 12(9.6) 14(6.7) 24(17.3) 16(15.0) 11.065  0.001
HAZRAT 200 53(42.4) 61(29.2) 41(29.5) 45(42.1) 10.309  0.002
LERL SRR R AR 25 6(4.8) 6(2.9) 7(5.0) 6(5.6) 2.033  0.577
Jifi 9 3 S A 9 0(0) 5(2.4) 3(2.2) 1(0.9) 3.344  0.363
it R R 11 1(0.8) 3(1.4) 3(2.2) 4(3.7) 2.824  0.422
HoAd 8 3(2.4) 1(0.5) 2(1.4) 2(1.9) 2.820  0.425
&t 551 117(93.6) 201(96.2) 128(92.1) 105(98.1) 5.813  0.121
L PR R AR | AKIE ORI TR | ARSI BT . AU EE
3 iTig W THAL=AZFEY, —mE A RE S B AT

580 M SE I W I B YL () 2 AF R, R AR
K Rk 95. 0%, S IKREE SR HiaE %K
PE4EIE, W W EIAR T EB SR AR SRR, ik
41. 7%, HENZESERE " WIEE e A5 E
KR BT 257 IRIE I INGS #1995 TR A 1 SR HE
J¥ (HHTE > P55 B > EL P > JF ML 855 T AR > A S5 4% 3k
FFEg) AN—3, FHorp R A A EE 1 pE b b 3k 25 55
sk, dboriR B R IS, R B R AL R T
., AR S, B B AR 2 R R A 3R A

TTAIR A TH S a2 A 5%, S Ah iR st &
A = N & M =S ] 2= PR S P il 8 =,
T ELTBCRA XoF il 3 11 255 255 (577 4 4 it ) B <1 . A i R
HOAERE A 3 25 8 o 78 5 R D7 1% Jo i - 20 s A 1
Z ) BEMENT W TE R ), NGS A H 5 DL
RESRE I 1 1] R INGS 7E YU R B R g A4
A INGS i KG 21) 7K 55 -7 RIS R B 1
B, AL 2 B, ANFEU/IVRTE 5 B, B
a2 S HE 9 7). Br AL BR Bk 10 4155/ Ug JA
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XTFEEMW, A UL R AR YL AR Y, INGS R
TR E ARSI E, BTN I IR SO SE VR
IPERALEEIE S, XA R TR AR A LR vh il ol
THE VR RN 92 TR AS 8 JEUAAS A S e v, R BE A
I I T TR G 1) B 3 1 RS B B8 YA s Al 94 4 0k TR
SETFIPGEARAS LR, A BT HE R e AR R
B L BN SRR A R R 25 R SR R X
(P>0.05), (BB M0 NISR2 06 18 FIZ5 B 53 BT
PE SRR RS T4otE (P<0.05), T
A SEHRES v R SR R T 58
(P<0.05) , AS[F)4F i B 04 g 385 JEAA G HY 36 L 3%
RIS FE X (P>0.05), {HEEEFERBEE,
70 2 LA I AR N M R A £ R SR HH R T
ABit 90% , T sk R 55 AFT i Y 60. 8%,
THFFE 35 7 3 AT R W S JBR YL 8 g LA 22 B g DI AR e e
TEOLZ UL, G R = 28 R i BE DG T, 2 Fhos IR AR AT
HEENES, HPRREERKETH TEL S
W, PR AT SRR G 1 R AT S I B A TR R Bk A =Y Y
KRB m FREWZE, APFRE SRS A
W & B BITEA TR R, B R R B A
TESL Kt 3t i, 4 PR €00 26 BR A R I ek g
IMATFEE A BF WA H R m T AT, #R
I AR B A 3 7 465 254 I AR S B 0

i LT, BAFE B G J R, R A ek
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