Fo8E 1M
2024 4E 2 A

BEEMAEZER Vol.

Journal of Fujian Medical University

Feb. 2024

EFRERBA"RNEE ICUBRRERREBERREDT
FAN, RRES, B AR REE, Ll IR

WE: BM ETHREEA AT (mNGS HdE 40 B FE W4 55 (ICU) B e M 925 18 3 1 9 TR 43 1 1%
Bl IR BB IR YT R AR . ik WUBUEE AR AT 7 B s At = B B BE ICU g 4 M 92 5 b5 A (1 mNGS iz 45
GERE BT ICU i JRAR A A . B65R U8 1 083 /R e PE B AR AR 1 mNGS 45 BR K 3N 85.50%,
9 SR AR 2 172 Bl BRI B 1 334 81, 4Gt A AN B A FP S RNBUR IR £ RO S . 22 B PR B B4R (60. 29 %0)
B L P B (39. 7T1%0) £ K H B0AT 3 400 19 4% 2 B 6 A i 98 5 R A1 1R (114 8], 22, 75 %0) L B B OR Sl A 1 (78
15.57 %) il 4 23 % B0 0 B (66 91, 13. 17 %) 5 # % BH kB8 O IR i BR B8 (68 il . 20. 61%6) | BUi # IR FF B (46 £,
13. 94 %) F 4 ¥ (A AT BR 1A (31 91,9, 3996) A AR 3 A7 Y FL P o 1 (0 A BR 1A (79 9], 40. 51 %6) L HB EC Jili 461 F 1
(32 181,16, 41 %) RS -3 & BR 1A (16 1. 8. 21%6) . DNA 5 5 Jhy &= % 09 & 1 55 28 . & 1 80T 3 07 Sk I 40 e 5 #
(71 4,27.52%)  ARB R 1 (62 ], 24. 03%) 1l EB H5 5 (57 ], 22. 09%) s RNA 5 5 k6 H50RT 3 0k
HpgV H38E (13 1] ,43. 33%) . A TEEMRE R 229E 4 (4 51,13, 33 %) L B 35 (3 ], 10. 00 %) Fl A& R # HKU1 %
(341,10, 00%6) o 7 A B GG JA vhr , 945 3t A A A, s SR B o (11 491,55, 00%0) . £ H 2 BRI 2 ICU J&
P P AR 0 T AL RO R TR . B A I ICU i AR o A LA B TR E A B R PR R T

R

KW M RN HAERYE; WA S
1672-4194(2024)01-0044-08

XEIRER: A XEHRS:

AT AF R o BRI 2R S B R A i A TP 2R
WP % 23 5 AU 56 R B 51 A2 1) v AR O R 2 45 i R Y
e R B 5 | A 7 R e RO B SR S R A B TE
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I % e £ 2 BRI VB A o A AR JEURE o5 43 391 oAy il
TVEVEWR R RN 5 5 mL R A /K 1 mL,
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1.5 Seibseabs R SPSS 17. 0 #4748 it
SR THECRBER L n (V) R,

2 & R

2.1 BRASRR IR S A SR AL SRl 1083 £y
JRE L P 0 bR AR 1 mINGS 4 e il v 8 Yk
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Tab. 1 Distribution of detectedbacteria

W2 BT 2 AP T

T b n( %) T B n( %)
it ¢ 5 A0 T 11422, 75)|| BBk i 68(20.61)
160 & A B AT 78(15.57)|| LU HEARFT 46(13.94)
) £ A1 B R 66(13. 17)|| 43 (O 2 BRI 31(9.39)
W S 2E A £ i T 48(9.58)|| M BRI 25(7.58)
K e A 35(6. 99| fili 4 ik BR A 21(6.36)
T I T 2003, 9| Z5H% 4> Ko AT 20(6. 06)
i WP TR P 4 9(1. 80)|| & M T # BRI 19(5.76)
/b B W T T 9CL. 80| | 4 ift. 7 25 1K T 13(3.94)
ZWAR v R R TR A 7(1.39)|| ZEAEBERR A 5(1.52)
(LA 7(1.39)|| H IR IR 5(1.52)
Jifs 555 VLA T 61 19)|| = IR A 4(1.21)
7 W W T T 5CL00)|| RIF K IR T 41. 2D
1% 4 V0 1 5(1.00)|| i3 ER i 4(1.21)
2 WA 58 A AR T 5C1.00)(| e 43 B FF 14T 4¢1.2D)
I il 2 AT T 5C1.00)| | Sk tR A % 2R A 4(1.21)
AN AR R TS 5(1.00)|| Hifty 57(17.27)
1T IR T 5(1.00)
PR AT 4(0. 80)
JEE LG R AR T 4(0. 80)
BTG R 4 0 4(0. 80)
A AT R 4(0. 80)
5 56 AN 2l A 1 4(0. 80)
HoAb 52(10. 38)

2.1.2 EES A 195 622 FhECREBEAR,
Rt BT 3 A A F 0 B T L HIS EC i - B R O
AW GE 2,

2.1.3 BT TEUCEE AR AR, J R O B
9 DNA iR, FE 46 20 A, 258 4, k6 i &R 3 1z
Sy B ML . AR BE 1 BLAD EB i 3 K
RNA 8 10 ., 30 f], ¥ H w7 3 {7 & Human
pegivirus 5 # (HpgV Wi #) . ARk 5 229E Y|
SRR AR 8 HKUL A (3% 3)
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Tab. 2 Distribution of detectedfungi 25 AT Y RS R BOTE S ) 28 T B AR A T 2
ks n() L, KRR B AR L H  HTE & A 2R R A T
0 & Bk 79(40.51) 2 (E 1~2),
TS E it 76 7~ P 32(16.41)
140
TV R BR 16(8. 21) m s
e Tk A 15(7.69) 120} pu - %g
e Bk 12(6.15) 100! A R A
BT R 7(3.59)
I8 h 7 7(3.59) § L
i 4(2.05) £ g0l
oAt 23(11. 80)
40+
R®3 KW AR R 201
Tab.3 Distribution of detectedviruses 0
itk n(%) P bk n(%) ?‘3 3
40 it s 2 71(27.52) || HpgV i i 13(43.33) W B
AR 15 62(24.03) || Nk 229E B 4(13.33) RARE
ST ;
EB 5 57¢22.09) || S 510, 00 B 1 R [EBR A 5 AR S 4 A ]
) Fig. 1 Distribution map of pathogenic species
BK %% # 18(6. 98) || AR HKUL & 3(10.00) o .
detected in different specimens
IR 14(5. 43) || ARl i e 8 3 2(6.67)
NA/NRTE BIO B 6(2.32) || Hifih 5(16.67)
900¢ L)
AR - R 9 5(1. 94) w
NIRRT 5 5(1.94) 800 o
AKMRETE A 4(1.55) 700 W At SR AR
HoAth, 16(6. 20) 600}
§ 500+
2.1.4  FAWRTIEIR YT K A0 S A A S 400}
JRAR (2 o, 12 f5]), 32 IR AR (2 R, 4 fi]D, FF AR R 300} _
(2 Fft 2 1)) FIAS B AR 955 B (2 Ff, 2 5], H: v B 200}
A B RG H U (R O 100} I .
0 1 ) N J
R4 KB HABGE AR TR 2 A6 BOOML o % Mo R O%
C W W OF W K K W @
Tab.4 Distribution of other pathogens detected b w
LES CRANCS n(%) %
926 7 A AR i 11(55.00) =
K BRI AR
AR 1600 2 RIFARACKS th i S 1451
— Mycoplasma amphoriforme 2(10.00) Fig. 2 Distribution map of the number of detected
- N SZ AR 2(10.00) pathogens in different specimens
A T A% HEL BT oK [ 1(5.00) B
A B ooy 2200 T VR AR AR O IR VR A A 1 L AE
e wawh oo 500 By HLE PR W AR A R L ALK i 119 B 814
Rk & s 4 95 1k 1(5. 00) JER, P 4N B 78 A 544 1, Sk B G R R

2.2 AN[ERRASI A ARG O A il 960 9 R 9 1t
VO RS I K K L PRI ZE A 8 A AN []

PR LB 18 AP 139 15 B 18 A 115 1) s HoAh g IR
AR CR AR SZ RAR RN A7 A O 5 R 16 il (3R 5D,
FA PR AR SE 25 4y, BHAE K RN 95.00%
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Tab.5 Distribution of main pathogens in Tab. 6 Distribution of main pathogens in blood samples
bronchoalveolar lavage fluid samples I 6 JE (%)
e g LA n( %) it ¢ 5 A T 27(29. 35)
Jili 9 5 B A T 66(20.56) B Kl e il 14(15.22)
B2 T fifi = AN 2 FF 1R 53(16.51) i) fifi = AN ) KT TR 12(13.04)
N i 23 A1 B TR 45(14.02) B g B B 14(34.15)
i) IR B2 PR
SO AR 1A 42(18.83) F R 5(12. 20)
B2 PR T P78 41(18.39) [ERERS 3] 9(34.62)
& BT A R 23(10. 31 S R G 76 T 1 7(26.92)
H@ﬁb‘k% 59(42.45) ﬁy(‘ﬁ'@}*% 3(11.54)
S o % i T 22(15.83) Ep—— 330159
Ml IR 18(9. 85) - DNA %54 #: EB 95 #: 25(22.94)
MNIEE iR 1R 41(40. 20) B BK 9% & 12¢11. 0D
DNA %5 7 EB 4% 3 24(23.53)
i i RNA i HpgV #i i 11(78.57)
55200 5 22(21.57)
: U A T 1R 1(50. 00)
Lk LB 3(23.08) HoAs .
TR R/ 1(50. 00)
I 3 2(15. 38) fi i e U ’
RNA Jij5 8
DGR B 229E &Y 2(15.38)
DR HE HK U1 #4 2(15. 38) Tﬂ?*ﬁﬂj%g&]%ﬂhqﬁémfﬁ%ﬂ‘]ﬂ?@*ﬂﬁﬂﬁﬂj
B 3 A I 1062, 50) WL 2, UK 5 22 FI PR 25 92 i)
HiAfty Mycoplasma amphoriforme 2(12.50) %‘Hﬁé KH‘@% 19 Fh (41 {ﬁlJ ). /H\: ﬁF‘ s *ﬁ o ﬁ[ﬁfj 3 'fj
NI SR 2(12.50) 8 22 B TR S it 4 5 B A TR K 3R A R A i

TEAS 0 A0 A BT 2 B TR el 2 R 3 A 8
B 22 FHPE TR 22, 2 ARG HE 2 22 )R TR 42 Fh (321 D)
FIHEE ZBHPE B 36 Fh (223 f1]) o H ARG B it 3 1
PR 22 [T T O il 8 v T A TR B AN Sl AT TR R
SR BB M AT 5 A S BT 3 67 Y 2 B TR A B0 B
ARAT AT DR i BR 1 R 4 5 0 ) 28 BR AT

A B ECTR L R BORT 3 A AR R T
HIS EG e 65 P AR R TA

TEAS B A 35 b DNA 5 35 0 32 28K Hh i 25
FAY LR 10 B 102 1) A6 BT 3 f o AN
Wi 1A EB 95 8 A1 E 20 0 3 LA th RNA R
BE 8 13 M), 32 R B N RO R 3 A
MR BE 229 BEFIA ARG #E HKUL 5,

FE K A At o 5 A Dy T, 3R RS A DR AR
2 A, 11 D S AAR (2 B, 4 ) iy A= B (1
L5 3 28, 3= BEAG A s JL A Sy 8 3 HROA DA
Mycoplasma amphoriforme FI A &I 37 544 ,
2.2.2  IMBARAS B SRS A B AE 340 £y 1L
FrAs e, A 70 A 284 45 95 AR H A 40 T
A4 Bl 133 i, SRy 32 ARG 00 0 DA ELTE9 i,
26 191 s 95 B 15 B, 123 451 5 H A g J5L 4R O St 2 g
JEAAR) 2 Bl 2 (3 6) . BIPEFR AL 93 £, BHPEAG
MR 72.65% .,

BT 5 K BORT 2 0 0 8 2% BE M T O B T BR T
RN N BR T T 35 F 7 %5 BR T L 4 0% €0 % % 5K 7 L it
RAGEBREA I FCHR R AT 8 R M M B BT 14 A6 s 48—
B0, Ry 2% PR T R R B BB 3

SRy 9 Fh 26 B BT, R S BORT 3 A Y
FLEA R A AR A IS DG 760 81 R S T A R

TE K A5 5 b DNA 5 35 g 154G A 7
A LR 11 Bh 109 B, K H BT 3 4ok L 4E i
i # JEB 5 8 A1 BK % 8 ; LK Y RNA 588 4
14 4, Horp HpgV %% 2 (11 ], 78. 57 %) ¥ i &
1

FE A H 8 LAt SR A v L 1 B R O AR O A
1 B S v AR
2.2.3 I WOARAS (06 AR A A G L A 67 4y ik
B bRA R JL K 31 Fh 51 B B A4, H: b gn
21 Bl 31 9, o B B BRI ELB 2 B3 s
JREE 7 Bl 16 s H A AR (FF AR D) 1 RO L B
(F D, PAYERRAIE 24 43, FHEER R R 64. 18%,

e A AR FR 2 BE A TR Y 2R g K8
WL BT 22, SRS O 2 PR 13 R (18 i
FIHE 22 BAPE TS 8 A (13 D) . P A6 Bl 3 f2 /Y
2% S T O T R A L Sk bR T 28 R T R B i Bk
BRI o2 PR b, 2 O A A v R A A
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Tab.7 Distribution of main pathogens

in cerebrospinal fluid samples

S i J5L 1A n( %)

il 9 4 1K T 3(16. 67)

- 2 PP SR 2 Bk 1 3(16.67)

PR BR T 2(11.11)

EE iR Jifi ¢ 5 A T 6(46.15)

o B R Bk T 2(66.67)

3t 7 £ A 1(33.33)

K g -t IR IR 92 05 B 1(26.67)

_— DNA Jj # LTUNTF R s 8 4(26.67)
i

EB %5 &% 3(20.00)

RNA #i# HpgV i i 1(100. 00)

HoAl i TG T A FEL B K 1(100. 00)

FERS H A EL TR b, A S T 2R RSk A R I g
EL ] i B 2 i LT

FEAG 5 7 T DN g 3y 35 224G Hh A s 7
FEAY, A Y 6 Fh 15 )L K R BT 3 A6 R K g A R
JEIZ N L £ AU AR G 1 R EB 9 35 LA th RNA
JaeE 1 AP, o HpgV e (1 D,

PR B At g A4 5 T, A R L {9 A G TR A

BB EL,
2.2.4 FRWARASBIE AR ARG L A 104 3 B
FrAsrp, ek 36 Fh 124 469 JE A, H P 4l i A
22 B 83 i, S F= B A DR AR BB 7 B
21 B s #E 7 20 ] 5 A ARG I B A SR | S AR A
24k A H M JFAR (6 8) . BITEARASSE 4 £y, BH
PERE %R 96,1524,

TEAG D 0 A TR o 2 B M T e 26 R 48] K 2
B AR TR 2 2R g 22 B PR TE 14 A (50 D
FUHE 2 BHPERE 8 AP (33 ) . Hovb 4G H AT 3 17 1)
22 B T O il A8 e 7R A T S S AT TR ¢
5 5P A 5 A R BRI 3 67 A R 2 BH M TR A R BR A
JIts 8 5% 3K AT 45 B €5 2 R TR R 2 S K T

PR B EC TR R 1 R T HIS i A
TP AR T RO I SR R R A

FEAG 5 2 T DN g 35 g 35 224G H 1) s 7
FRY IR 6 Fl 19 B K RT3 67 S A2
B 1A JEDB 5 3 1 20 M 2 5 LA N 28 5 AR
F 229EC1 i) 1 A RNA Ji#E .

2.2.5  Ma/KARA I AR A G B AE 24 3 Bk
FrA e, JER 12 16 s A L i T 8 Filr
L1 A5, by 32 B AG H  09 B A 5 LT 1 Al (1 4] 5 o

R 8 RWARA M T2 B LA A

Tab.8 Distribution of main pathogens in sputum samples

Es 75 ¢ n(%)
Jit 9% 58 TR A A 11(22.00)
EoE ke fi & AN Z KT 1E 9(18.00)
] 2 {152 S T 8(16.00)
il R Ji B 9(27.27)
A PR M T il ¢ 4 1K 7 6(18.18)
& WO R BRI 5(15.15)
e IR 5(15.15)
0 BRI 8(38.10)
HIS it 46 5~ P 3(14.29)
fL U A BRI 3(14.29)
Je S BR 3(14.29)
NJB R e 1A 10(52. 63)
DNA 45 EB ¥ % 3(15.79)
T
55240 5 5 2(10.53)
RNA % # NG 229E 1(100. 00)

2 .3 4 s FH A S A R AR T A1 B, BT E AR
AR I 8y BHPEAS H R K 66,67 %,

TERG % A TR, 2 B M TR e 2 R 3 A
AR YRR 2 A R 2 BT PR TR S Rl (8 D) AN
WL PHPET 3 AP (3 B . Horp A 8GR 3 7 1y
== BFIPE TR Il 98 B A T S B O Bl T ORI A A1
PR TR L 25 A 2 8] 5 K A R 2 BH P TR R RN
PR DR My 3R TR RN 25 4% o3 BOAF I 45 1 91

FEAS W L LKt DNA G EE 2 3 i,
4351k EB R # (2 i, 66. 67 %) Fl 40 /N & B19
(1%1,33.33%),

TN ACBRAS o, JERG 1 A R A 1 b H Al
S AR 43 5] Sy A CL61)) R 588 s A A T A4 (1 1))
2.2.6  JEAKERA GRS AL 7E 23 By IE K
FrAs b, S AG 18 B 20 ) JE A, H b gn
15 il 16 5], hy 32 A ) 04 5 I AA s LT 3 L4 il
A HH 95 1 AN At BRUAS R RS | Sl i1 i 2 A
) o BIPEARACSL 3 4y, FHERS H %k 86. 96 %0,

FEAS HE A A TR rh R B R TR A P S A 22 B
PETR 22, W5 & 10 BOAH [m], kA Y 2 22 BH MR T 8 Fib
(8 ) A = FFPE TR 7 Fh (8 i), 45 P IS 4l T = (1]
Kt A 491 B5OR O

LA LR A BR T (2 6], 50. 00%0) kW
AERE (1, 25.00%) ARG S BR B ),
25.00%) 3 ffr,
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2.2.7 FRWARA B EAR S A G 5L 6 21 By IR
FRA R, GG Y 13 R 21 9 SR A e Al v 8
12 451, Sy 32 At 0 5 DA s TR 1 R L A5 0 R
A Tl 8 8] 5 ARG H At A A4 R AR | S Ji A4 N 2
A 1O o TERI AR AR, FEPEAS H R 100, 00%

FE R 1 20 BA e, 2 B B 1Y el 2 g5 £ 8
BB £, LK 2 BT 5 R (O i) AN
WL MR 3 AP (3 D . Hob K AR 2
B A B R K 35 A (4 1, 44, 44 %0) 5 SERG 3 Fil
B2 BAPE TR Sy T 8 i BR AT L 28 i 3K T TR 02 i e TR A

I 1 R EE O AR D .

o R S B2 35 O DNA W 8, JhAe ih 4 Fh .8 fi,
Hoh BK 3 (4 41,50, 00 YO £ i £
2.2.8 RMEARAMNE AR AN O AR 4 (R
FRAC e, LR Y 4 R o4 B R AR, Hd 3 Rl
361 Sy G L A A A 1 AR LT s R A
LR R Ao A CAC AR S AR R 2 A= B0 . B
B AR A S BHAEAS H 3R 100, 00% .

A tH B 25 121 0 DNA i 8, 2R A6 ) BK ik 2
200 s 2 FUBRR 845 1 1. A A AN B Ol 1 ) i
SANENFFE .

3 W it

UG 42 5 955 I 03k 24 0 1) 4G ) 22 4 2 T A o 43
BRI SEAL b AR T RN MR R 2 RSN
R A5 20 e R AR HE DL . mNGS £
AR APE EAALAE T RENE K& AL 58 J7 1 T 16 46 3] 1y
o SRR Y S A A S I T P9 ARG T A
FEL 4 998 i AR A TR T G i A5 s 4o 400 B L 7
TR R AN B 80 955 (A A5 HE AT R I . AR B O B
mNGS 5 TG0 B WA A 1 083 i AR AR A
A 1A 99 JELAAR BH P G 1 2R Ok 85. 50 %6, a2t 1 T A% e
M FBE . BORAS ARA K R A7 A 25 5, (H 9 SR
BHPEAS R 76 60 % LA b A WF 58 46 H o 5L A Fof
3k 172 Fho IRGR 1 334 i), B R L A4 A0 B LR TR
1 DNA J5 8 4h, to K H 45 R 2> A 4% 26 S i 780 35
JER RNA SR, BLAh, mNGS £ A& A F T 9
TR BT B AT 95 2 8 A L B — R k| DL
JELUA A JER Y 76 3506 % R W0 015 A5 B mNGS AR
T HER 550 0 2 5 A2 DA o T AT A e B e 28 36 T
R KA RRE ARBFSE A B mNGS £ A ) 4
S AN b DX TCU g JEUAR 1) 50 A3 1575 00 5 8 LA Hy
MR AR 0 SRS IR R, — L BB oA 0 A A 2

I« A R 1P T ARG DU A 2R RSB R B A 3 A 1Y
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Distribution of Pathogens in ICU Patients with Infectious
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ABSTRACT: Objective Analysis of pathogen distribution in intensive care unit (ICU) patients with
infectious diseases based on metagenomic next generation sequencing (mNGS) data, providing a basis for
clinical anti infection treatment. Method By reviewing and analyzing the results of mNGS reports of
infectious diseases in Fuzhou, the etiological distribution in this area was discussed. Results A total of
1 083 mNGS reports of infectious diseases were collected in this study, and the total detection rate was
85.50%. There are 172 kinds of pathogens and 1 334 cases of pathogens.  The species and number of
bacteria detected are the most, followed by viruses. The number of Gram negative bacteria (60.29%)
was more than that of Gram positive bacteria (39.71%).  The first three Gram negative bacteria were
Klebsiella pneumoniae (114 cases, 22.75%), Acinetobacter baumannii (78 cases, 15.57%), and Pseudo-
monas aeruginosa (66 cases, 13. 17%); Gram positive bacteria were Enterococcus faecium (68 cases,
20.61%), Corynebacterium striatum (46 cases, 13. 94%) and Staphylococcus aureus (31 cases, 9.39%).

Candida albicans (79 cases, 40.51%), Pneumocystis yersii (32 cases, 16.41%) and Candida nearly
smooth (16 cases, 8.21%) were the top three fungi detected. DNA virus was the main virus detected,
cytomegalovirus (71 cases, 27.52%), human herpesvirus 1 (62 cases, 24. 03%) and Epstein-Barr virus
(57 cases, 22. 09%) were the first three viruses detected; RNA viruses were human pegivirus virus
(13 cases, 43.33%), human coronavirus 229E (4 cases, 13.33%), rhinovirus (3 cases, 10.00%) and hu-
man coronavirus HKU1 (3 cases, 10. 00%). Among atypical pathogens, psittacosis had the highest
physical examination rate (11 cases, 55.00%). Conclusion Gram negative bacteria are the main patho-
gen in patients with infectious diseases in ICU, followed by viruses. Dynamic ICU monitoring of patho-
gen distribution can help achieve reasonable and effective anti infection treatment.

KEY WORDS: metagenomic next generation sequencing; intensive care unit; etiology distribution
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