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Correlation analysis between bacterial load and diversity in

respiratory tract with prognosis in critical patients”
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[Abstract] Objective To explore the correlation between the bacterial load and diversity in respiratory
tract with the mortality rate in the intensive care unit (ICU) patients. Methods A total of 232 patients trea-
ted in ICU of this hospital from January 2016 to April 2020 were selected as the study subjects and divided in-
to the survival group (7 =165) and death group (n =58) according to whether the patients died in ICU. The
general data, blood biochemical test results, bacterial 16S rDNA copy number,richness (by chao,sobs,ace in-
dexes) and diversity (by simpson and shannon indexes) in bronchoalveolar lavage fluid were comparanalyzed
between the two groups. The univariate analysis was performed on above indicators,and the logistic multiple
factors regression was adopted to analyse the death related factors. Results The acute physiology and chronic
health evaluation (APACHEIl ) score,sequential organ failure assessment (SOFA) score and proportion of a-
cute kidney injury in the death group were higher than those in the survival group (P<C0. 05) ;the 16S rDNA
copy number and simpson index in the death group were higher than those in the survival group,the chao,
sobs,shannon,ace indexes in the death group were lower than those in the survival group (P <C0. 05) ;the A-
PACHEIl score,SOFA score and 16S rDNA copy number were the risk factors of death in ICU patients (P <<
0. 05) ,while the chao index,sobs index,shannon index and ace index were the protective factors (P <C0. 05).
Conclusion Bacterial load and diversity in respiratory tract of ICU patients are correlated to the mortality
rate,and pulmonary micro-ecological disorder may affect the patients’ prognosis.
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P W2 S T A FR e A R R T A AR S R T ™
AR AL A B L) B T 52 i i B A e
ARV T B o A8 A 0 2 i s & B Lt
J& ot A Pl B S AR Y R R BIL R AN
. BEFE R W], 0F U E R R 5 08 R JE P O
(COPD)#EJi& | 2 P PP WF 38 25 &5 1E (ARDS) & 4
A B 7 S8 28 AH O, A 25 51 A X 3 9 TS 1 4 FH R T
ZS, FE PR (CU) BF R LK E . 2 F 0
25 VEAEA Yy S BN A Y BEVR AR S A R
SR AR HE 1 E R RN OR BLWUR & AR . AR, M E R
FE X — U A 5T . AR SC R TETR AR ER ICU &
BV TE B RS R TR AR M, S E R RUE S
58, 4 ICU I K TAEH R Je s, ARE 4T
1 &RSHE
1.1 — &%

PRI 2016 4F 1 A & 2020 4F 4 J REERIKEE
TEERE ICU WA 232 Bl E IS A S 9 A bR
WE L (D PRI 0 IUAS L 3 28 2R Go i DL S o L rp
B A 0 0 2% F T BE B A | IR W 0 OB | R PO )
U SR S E s (2 AE I KT 18 %5 (3 ICU A B if
BT 3 d BT 28 dy (4) [H i s Jak e | i 1] J 1 9
G R T B A PR BB AT SRS I I b v
HGOOBEXRBOCEZMERES. HBRARE.
(1) B A 3 0 06 3 M R W6 I 305 20 1 i 45 % 5 R
il 0 VEE R A SR 2 5 (2) B R LT 0 B A TR ke
& A R0 R s 3 5 (3) T A A7 B 1] N T el 45 T 24
h#; (O FEEIMGE . MR EE ICU JET 40 W17
AT A, FraBE S 125 #, % 107 #,F
PR I% (49, 78117, 26) % ; A ICU 4k [l . M-I 3R 45 9%
95 95 B (40. 95%0) , P& R G H 31 1 (13. 36%0) »
DA R GEWEMN 43 ) (18, 53%) , L R GE ¥ i 24
B (10. 34 %) , HoAl 39 1] (16. 81%) ., ABFF & E
B 40 3 22 D1 25 S A AL
1.2 F#*

1.2.1 ®m#HRE

HEBR I R GEREAS 2 F1 B 3l B s 1], OB J8 3 A
Bt s D7 v R DG B AL EE L AR PRI BR A S L AR
PRI e A2 Mg BRI 4 R 48 1l (APACHE 1) 3F
Iy JFBRSE AL T (SOF ADPEA) | i 25 Ak 46 v 45
& A ERE T A ICU S 1 KAT S8 i whk . [al
W e W LA AT DNA $2H,

1.2.2 APACHEIl # SOFA 34"

MR £ 3 AF S LIl B D BE L TR s A5 k) gk

17 APACHE Il 3% 43, 17 43 8 55 3R 7R 4 B 1 0 8 2% .
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SOFA PF43 ¥ KWW e I L T E #2808 R 8 28 3R
i, BN RGE 0~4 47, a4 24 4, V43 B0 W 2% B T
fig b 2% .

1.2.3 "FREHBRAREL DNA R

A ICU 24 h N R A= B3R K 0 B 35 17 32 A8 il
e A, B P PR, 4 C R AE. B BRI T
14 000 r/min B> 10 min, 2 E¥EWR . ULEY H 200
p L B TG TR B R h 2% v (PBS) HE . W DNA 2
B & (8 [ QIAGEN 2 ®)) A1 PCR ¥ 357 &
(ME K Fermentas 2 7)) fl $2 B 7% 9 DNA, #:1E
AR UL S .

1.2.4 314 i%it4= PCR ¥ 3%

AT FE N 40 16S rDNA B V3~ V5 X F 41
GenBank $# 5 24, A B K B 550 bp. 519 i 4=
TAEY TR R B A RS A G, W ER T
P47 PCR §™3# , PCR 2 i F2 )3y Tl A8 # (95 °C .3
min), 28 P (95 “C .30 s), 1B k (56 C.30 s), %Efif
(72 °C .30 )47 35 MG . T 4 CTFIRFF.

1.2.5 M F&R

17 16S rDNA ¥ VUKL B2 2R 404, 93
Wz alif Ja i TR A2 R 3k B F 5% B 58 B 16S rDNA
FHRHN F 5 E & 6 PCR 79 thoim ARE 5 A5 28
FEA SR JE AT IR A I, AR 6 3 36 3K A 28 43 JE 4l i
Wk TR 2 REM S, Wk SRR
Mothur #AFIH53, W ] Alpha 22 8 M 43 A AR 48 52 B
NI E] ) OTU % H VAl B % 35 B2 U 42 48 A 3% L
chao,sobs.ace 50, B 8 I 3= B bk ey 5 B 7% 2 4F
PR ] simpson il shannon $8 $03F Al , 7T 2 208 K
W ZFEVE AR, R R Z
1.3 “%itsam

K] SPSS25. 0 B A i A7 B 43, 1 1 BEOREL
xts RIR L] L BER F P Bl 7 FEAS ¢ R 565 THRORE
RFDIECE A 4r R R ECR A X7 R R lo-
gistic FIHAT M 2, LA P<{0. 05 N2 RH Gt

& 3
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Z TR 2 ), A 223 ], 58 1] (26. 01%) T
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KR VEJE; E T4 APACHE [ ¥4 . SOFA 43, &
PE B 5 43 LU 491 2 8 T AT A1 (P <<0. 05), L3R 1,
2.2 WACFHGEE R AT S AR LA

SET-4H 16S rDNA #5 D1 4L | simpson 3§ 8 & T 47
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APACHE I ¥ 43 . SOFA 4% .16S rDNA # I
BOh ICU BEF LT G 2 (P <C0. 05) 5 chao 841
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sobs 841 .shannon #§ %1 . ace 8N IRIP R K (P <

0.05), W3 3,

*x1 WH— B R R

miH i (n=165) T4 (n=58) t/X* P
ER (T Es, %) 48. 83 14. 42 53.27416. 94 —1.925 0. 056
Bla Y] 87(52.73) 33(56.90) 0. 300 0.584
BMI(z %s,kg/m*) 21.7943.57 22.634+3.16 —1.586 0.114
APACHEIl ¥4 (= £5s,4) 18.9045. 31 22.46+6. 22 —4.195  <<0.001
SOFA W43 (x 5,43 5.20+1.59 6.85+2.24 —6.071  <<0.001
2B (V)] 59(35.76) 30(51.72) 4,562 0.033
WEIRIR 2 (%) ] 21(12.73) 9(15.52) 0.287 0.592
WM E 2 (%) ] 29(17.58) 15(25. 86) 1.861 0.173
ARDS[ 2 (%) ] 30(18.18) 17(29. 31) 3.195 0. 074
i G [ ( 26D ] 46(27.88) 24(41.38) 3.632 0.057
COPD[n (¥%)] 12(7.27) 5(8.62) 0.111 0.739
ICU B WG [n (V) ] 24(14. 54) 15(25. 86) 3. 809 0.051
ML <[ (%) ] 127(76.97) 51(87.93) 3.201 0.074
EKAREHEOD] 43(26.06) 22(37.93) 2.928 0. 087
A ICU mir i YT AE R 2 (V) ] 27(16. 36) 13(22.41) 1.729 0. 189
HHEM (x £s.mg/L) 31.6246. 34 29,9545, 17 1. 805 0.072
C N M (xr £s,mg/L) 30.62+11.56 33.6710. 31 —1.776 0.077
[ 45 Z R (x +s.pg/1) 4,68+1, 42 5.14+2.03 —1.884 0.061
ICU JRJ7 IS ] (2 +s.d) 11.59+3.27 12.64+4.16 —1.953 0.052
LA ST A] (2 +s.d) 8.04+3. 24 8.97+2.73 —1.955 0.052
il FLA2 (x + s, mmol/L) 3.74+1.05 4.07+1.27 —1.946 0.053
1 LEF (& £ s pmol /L) 108. 87+36. 45 119.78439. 24 —1.922 0.056

*2 MAFRERFATASHEELEER (2 £s)
i H i (n=165) FET-2H (n=58) t P
16S rDNA # Il # (copies/L) 113.46+36. 68 145, 8457, 92 —4.914  <C0.001
chao 54 186.22+73.72 140. 45+63. 51 4.210  <<0.001
sobs 184 222.36+81. 33 163. 74+65. 64 4.949  <<0.001
simpson & %{ 0.6340.15 0.7140.18 —3.311  <<0.001
shannon 1§ % 2.26+0.85 1.6440.67 5.030  <C0.001
ace 55K 285.56+87.57 227.84+46. 89 4.780  <<0.001

£3  ICUBEETHEEZ logistic BIFH#H
I H B bRt iR wald P OR 95%CI
APACHEII ¥4 0.184 0.052 12.728 <<0. 001 1. 202 1.087~1.330
SOFA 143 0.615 0.150 16. 806 <0. 001 1. 849 1.378~2. 481
16S rDNA # Il % 0. 020 0.006 10. 366 0.001 1. 020 1.008~1.032
chao #5 %K —0.012 0. 004 7.938 0. 005 0. 989 0.981~0. 996
sobs 184 —0.011 0. 004 9.727 0.002 0. 989 0.982~0. 996
shannon $§ %% —1.084 0. 320 11. 454 0.001 0.338 0.181~0. 634
ace F5 4L —0.013 0. 004 13. 808 <<0. 001 0.987 0.980~0. 994
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