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Abstract

To explore the clinical diagnostic value of metagenomic next-generation sequencing (mNGS) in pa-
tients with hematological diseases complicated with infections in our center and the factors influ-
encing its detection rate. A retrospective analysis was conducted on the clinical data of hematolog-
ical patients who visited the hematology department of our center from January 2022 to October
2022. The study aimed to analyze the distribution of pathogens detected by peripheral blood mNGS,
compare the detection rates of pathogens between mNGS and conventional diagnostic techniques,
and explore the clinical diagnostic value of mNGS in identifying pathogenic microorganisms. The
results showed that the positive rate of peripheral blood mNGS was 74.86% (137 out of 183 cases),
which was significantly higher than that of conventional tests at 20.22% (37 out of 183 cases) and
blood culture at 10.93% (P < 0.001). The detection rates of viral, bacterial, and fungal pathogens by
mNGS alone were 38.7%, 11.70%, and 5.80%, respectively. Among the mNGS-positive samples, the
clinical acceptance rate was 62.04% (85 cases), with 51.76% (44 cases) of patients showing symp-
tom improvement after targeted treatment. Factors such as increasing age, elevated white blood cell
count, increased hs-CRP levels, concurrent pulmonary infection, hypoalbuminemia, and bone mar-
row suppression were identified as independent predictors of positive mNGS results in patients
with hematological diseases and infections. Peripheral blood mNGS demonstrated high positivity
and clinical acceptance rates in detecting pathogens in patients with hematological diseases and
infections, effectively guiding clinical treatment.
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2.1. FAEHR

I 2022 4F 1 H 2 2022 4F 10 H WA T A g A RHEUS I MB0m B . WAFRE: 1 Bz
ME ARG 2. R 18 % 3. HIURR(IIR > 38°CYARIFE FErT e gy . HERRbritE: 1.
TR EEREE 2. SRR FR A AE R oa R RO R

2.2. G RMT5E

ALFE I 3% 77 B AR VR RS 5% « SR BEAZERAS I . DEIRE N AR PR . G 336 . GM R4S IR PR
Bebim e 0%
2.3. IeFRIATTBOTES AR

ORI : MNGS A8 FH 14 25 5 B UE Sk e Jo 4R Bl B ME 45 R s HE R B IR IR, S5l PR IUAH T 5
@IERAIATT: mMNGS BHM: 25 AN & BL ) A H0 S AR BB M 245 1R 5l PR 12 W A B G AN AR 77 6]
2.4. GeitEFAbTE

S SPSS25.0 B AFEAT HE I3 HT,  FIRNE SEU A B R ARF AL . X 2 RS A K S
PAX£s )RR, BASIFEA t S, X T AR IR R KRS B, WA 8RR, AT it
ATRAGIG o T BRI LA n(W) 2L, N 2 k. fEREER BB, R =T Logistic [71/4
fER, R P E/NT 0.05 MIFRFR AR R FAFGIN, BETIE Logistic 2 PR3 [B1H 73 R MLB0R - mNGS
HSIURH 1 25 R AL TN R R - P < 0.05 A4t HH# 25 .

3. &R
3.1. BHEENREST

AW IS 183 frdnAs, 127 B, otk 46 151(36.3%) 551t 81 £1(63.8), T4 56 (44~67)
%5 83 15(46.8%) & AL IRy, IS 60 151(47.24%), TR AR 23 41(18.11%), KA
J&HL 5 1511(3.93%), HiAtBEGL 5 141(3.93%), ANEHJE R K H 7 411(5.51%) . TR ARSI 1, A LR
5 96.06% (118/127). 15 {5(11.81%) & Jyith M F4H AR . L 1.

Table 1. Distribution of disease types
=L RRERESHERL

PR %k i bt (%)
A MR R G 122 96.06
F=SEARNIIRT 67 52.75
(S EAS IR 4 3.14
R 23 18.11
MDS/MPN 21 16.53
MM 7 5.51
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T ML R G 5 3.93

Wk I 40 B 255 AiE 2 1.57

T AR B AP 32 1M 2 1.57

12 1 T RE 45 i 1 0.78

3.2. SpEI MNGS FRERHBIER

78 183 Mk ikRE Ay, 137 HyREAIE I A1 & I mNGS K I H 6 S A, e b By s . 4H T AL
B SR 73] o 38.7%. 11.70%7F1 5.80% . VB G i A4k o LUk 43.8%, 5l A2 0 75 5 BB TR A0 SR A4 i
i, HEEh 17.5%. fEREEGE, BRI EE. AZEBRE 4 ZUM 1 BN R E R, ik
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SN I mNGS K (1) B PG HE 2Ry 74.86% (137/183), 4% G A6 7 77 VA I T BH 1 3Ry 20.22% (37/183),
IR FEA I T FH % 09 10.93% (20/183), mNGS BHH: % i 2 15 T & Gik A J 3537 (P {63/ T 0.001),
TEW 20 78 20 G B FRATMBHEREA S, 8 BIFEA K] mNGS #a il gl R 5 MG 7R85 AR, Horb 1615
JEAkSE 4 —8, HREIRARINTT. 12 BIEEAH) mNGS Kl 4 3R 5 s 72 45 A —3, H 4 ] mNGS 45
REIGARAERATE, B @ NIEIRIATT ;s 5340 2 GRS RNERIA T R4 6 451 mNGS £l 45 5 4 1]
P, HE G IRAIATT .

Table 2. The results of mMNGS and blood culture
%2 2. MNGS 51iE 7 R4 R

LioRIUWIRPS mNGS tEGiR JliB=E1 P (MNGS vs e 4ifi#) P (MNGS vs [} 77)
Gk 137 37 20
<0.001 <0.001
[H 4 2. (%) 74.86 183 10.93

3.4. mNGS 3 IiaFRAZIESER

137 kM i mNGS FEPEFRA 1, I R AT 85 41(62.04%), 52 151(37.68%) 4 J5 2T X 1697 (H
w2 {51 S [F I BB BRVRYT), 32 4911(23.19%) [ #F H N R (L 1 1 RN BB BR IR T), 1 R
M BH VAT (0.72%) . mMNGS K il 038 1 3 40% (54/137) B (RVGTT - R INTT 85 i, 44 151(51.76%) & i
WRir, o 39 151(45.88%) A AR VK & IEH 5 191(5.88%) & A =y e T e, 41 15i](48.24%) 3 K I
B R, b 33 191(33.8200) R KR AN, 8 451)(9.41%) H T AN Ja FR VR B IR T 7 Sk 1 Bl B
GERZET.. VE W% 3.

3.5. mNGS ¥ H FH I E =

RARMOR B35 7 mNGS K Hi 41 WBC. NEU. hs-CRP 43J 4 5.25 (0.34, 5.78) x 10%L. 3.28 (0.03,
3.71) x 10%L. 104.82 (44.77,163.32) x 10%/L, #E# 53 (39.5~66)%, 1% 83 (60.6%), KIHKE. kigif
BRZ KRB WA T (5, 14) R 5(0,17) K, GIFMAEGy. IRE A MAE. BREMm . WFKES . #HrdE
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MT4HFE A8 73 731y 86 (62.8%). 61 (44.5%). 71 (51.8%). 83 1/(60.6%)~ 18 f(13.1%); mNGS 4 A K
H41 WBC. NEU. hs-CRP 437} 3.01 (1.41,5.57) x 10%L. 1.41(0.36,2.46) x 10°%L. 59.18 (19.83, 102.69)
mg/L, & 59.5 (54, 66.25)% , Ttk 29 (63.0%)0, KM ARE. FigHEHh = RE5 0N 8 (5.75, 11) K. 1
(0, 17.5) K, G FFMili 3 B G « AR AR 10 MREE 1 S 1) R Ik B A L AT 3 I 20 B RS AR 23 31l 16 (34.8%)
8 (17.4%). 9(19.6%). 21 {5(45.7%)~ 1 #1(2.2%). L mNGS et th FHPE AR S, HALE LR &TE
bR, ATHER Logistic [ 73 #r. Z5 R EoR, K. AETHE. hs-CRP JHaE . S IFMENESG:. &
FHRE EMAE . & JF B SR 2 MLB0W & T AL 38 mNGS i JE R s R 3R, VR LR 4.

Table 3. The role of MNGS in clinical medication

%2 3. mMNGS MIERAZEIESIER

VA o m N
D SRR 1 2 3 4 ait
=} S .
JA SR AR YT 22 (42.31%) 2 (3.85%) 20 (38.465%) 8 (15.38%) 52
INRIT 16 (50.0%) 3 (9.38%) 13 (40.62%) 0 32
53 PP 1(100%) 0 0 0 1
it 39 5 33 8

E: G BERRIKEILE; 495 2 BERESE TR, 455 3 BEEAGER M) M EAG R

BUINE; S5)7 4. BFEITROMMES BRORBRTT T R E Sh BT

Table 4. The results of univariate Logistic analysis of the influencing factors in the positive rate of MNGS bacteria

= 4. MNGS AEHE H PR R ME RN BE R Logistic THEER

L7 B SE Wald P OR (95% CI)
RS -0.030 0.015 4.150 0.042 0.970 (0.943~0.999)
P -0.074 0.449 0.027 0.868 0.928 (0.385~2.236)
WBC —0.042 0.020 4.304 0.038 0.959 (0.922~0.998)
NEU 0.051 0.047 1.210 0.271 1.053 (0.961~1.153)
Hs-CRP 0.008 0.004 4.342 0.037 1.008 (1.000~1.015)
V&S 0.021 0.038 0.304 0.582 1.021 (0.948~1.100)
LR R EL -0.033 0.023 2.118 0.146 0.967 (0.925~1.012)
Jiti B i e 1.207 0.466 6.714 0.010 3.343 (1.342~8.331)
isE S hilikns 1.478 0.501 8.703 0.003 4.383 (1.642~11.700)
B RE 1.512 0.522 8.398 0.004 4.535 (1.631~12.607)
Rk E S 0.178 0.427 0.173 0.677 1.195 (0.517~2.762)
& T4 fs fa 1.817 1.139 2.546 0.111 6.156 (0.660~57.379)

4. ¥ig

I 5 BT B SRR RS AT SRR, W AR BRI A S R T BE B, R L
WA, AT HRICT M EER 7] LTSN, SEHLE B0 ] 5 i 50 S5 2212 W s
TAE R GG T B BB R Lo SR, AR LR E IR I BOR A AEAS I S (B 7 48~72 /iR
T SR ARG H R BRAF RS AT A AR, B 60001 Jak G /B v ASRAS W6 (498 J =732 W ik
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PE[8]. MERE. P %€ BURTAE AU P HUR LR IT 77 S A R S B3 TG s, @i
R ZGPE & AE . FRA AR AE DG IIE #5 D Re 401 35 A R AR BT B R G B 55 T T 5 BF 2 AN {A .

MBS FAE A RS I ) < bn e, PRS2 Z R R . 2T AR, A4 MR 7= 1 FH
PERE WAL, 297 10% [9], MR B T % RN AR S HiAE R 2K, FLf ks R i %
BE—B K. YuhuiChen S5 E T EIIZZEDHTE R, mMNGS K5 JFE 4K H % B3 m T AL i s 97 7 v
(82.02% vs 28.12%, P < 0.001), H.{EiEEfa 7 i JE DLW AR (i B 51.14% > 45 38.79% > HI&
19.46%) [10]. 1X—RILG A A E BA — SRR EE 77.4% > 214 38.0% > H1# 38.0%).

TEE BRI ARG B GRS B b, IV IS PUBIR T W LS o SN KT 5T R
o MR R AT i v PR A IR R = A R B GERE, DAB T B M S N A 1) — 2R VR YT 7 SRS B R B -
PN P 288 22 40 e B0 L SRR PR I PR 288 o VS Tk 5 R 2R 2 W B A S (20 vt 30%), {HL P 4H R84 it
o RN (8] 22 S TE G v 22 5 3, 1K T BE A HH T B 7 8 0 R 24 ) e DR 4% i Sk e, DT 406 7 R [11] - SR
W3 K A B IR T A AR T W R PR o K R B AR A R T RE I L T 2 I 2 k. B
T, HUAPUR 2 M PR RN AR R T A R A AR, T SRS R G T R SR [ 2
[12].

Z WU TR T mNGS 7E ML 88 G B b 1 S 8CR . YangFu 55 AT 96 1) 1L 8 ) L B
RGO LR, 7R R BURGEIRG 48 h (W A1 48 h LI EfHFH mNGS 18 )L, TEREIR HIIN 48 /N
W2 mNGS Rl i i) LB e IR AT I 38 2 FARE SR (] 2 35 45 J4.(4.9 K vs 11.6 K, P <0.05), HyTEILE
J7 o FHF#AK(28,077 7 vs 39,898 7, P <0.05). 1X 27~ mNGS TJ LAk B 5] B ) sk 4y ) L2 I R 2
T FHE G5 J5 2 s U BA 1 2 5 BANME . AR RN )L 2 FLH S0 mNGS A > G ) R BTG
J7 2 IR FA[13]. Jams Yu &5 A5G T 95 {1 I v vs £ A Il ok e 7 DU A B, ZEASEF NGS 1) 32 451l
BT, NGS Killgh B E L AE 59% (19/32) KRB =E 1T ik R 7%, Hid 28% (9/32) 7+ 40677, 31%
(10/32) FE I BB YT [14] . — T mNGS TE ML &2 R Ge b B ME B 220 M B om, 25T mNGS A
R R EIL 49.6%, H 80.9%H 5 f & 5 Bk AR 3K

EAFERE, EIR mNGS K A i nI i A A S T R o, BRI Es R) B
IGPARHE SN E: — 7T T SIE I8 M 250 A M, 55— J7 HNIE YT RIOR B AL AN RS & 42 . Jie Xu 25
NBIHTHEVERT 72 7R, £ mNGS 5 4uka 45 A —SUIREA T, 58.5% (24/41) i (45 L #2607 77 &%,
Hor 70.8% (17/24) fE R IRAR WA GE[15] . X HE7R mMNGS FIRTESEME G123 o A MR 3

AL RN FR K. AT . hs-CRP Fhim . A FMipEsy. SRR AME. &5
R R FA R B R mINGS s B A A HH FBEPE B S R R, 45 SR 5 R ek v S5 N R T 1 #4883
MNGS 4H B £z H BH 4 F A7 52 e R 3235 70 B A [16]

{5 F mNGS $2& i PR 45 5 ™ B )% DI RE AR T B3 T AL 2 B0 B0 T 6 B A= i PR S 4 e I PR A B
AR, mNGS BA e REUEFN PRI JE L f 8], AT 5B L b g AT S B B, By b BT, Jdid
MG 2 1R T 46 R A B (]

AT — TR AT, UL R s hlR AR . A TR R, RO, A
WAL RAE — SRR E. mMNGS BIERIT 80N F B s ARAS B BLAT 75 ORFEAS . mTIEYE. 2 i
PRARGE HE— B IAIE

5. &

MNGS BALGL R IR 755 R 25 P v 1 VB0 R S A SR (A H 3, JC LA 08 28 A0 S 2R 55 SR A A
I B A MRS . PR fxii R TIAREA BY TR ST A B, D AN I U R A
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