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Abstract

Objective: This study aims to compare the value of bronchoalveolar lavage combined with meta-
genomic next-generation sequencing (mNGS) and traditional pathogen detection methods in di-
agnosing lung cancer complicated with Pneumocystis jirovecii pneumonia (PJP). Methods: We in-
cluded clinical data from 17 hospitalized lung cancer patients at the Affiliated Qingdao Central
Hospital of Qingdao University from December 2020 to August 2022. These patients were diag-
nosed with PJP through mNGS assistance and clinical composite diagnosis. We analyzed the clini-
cal characteristics of these patients and evaluated the value of mNGS in diagnosing PJP in lung
cancer patients. Results: Compared with 1-3--d-glucan assay and traditional pathogenic micro-
organism smear culture, mNGS showed a significantly higher detection rate for Pneumocystis jiro-
vecii (Pj). This indicates that mNGS can be used as an auxiliary tool for diagnosing PJP in lung can-
cer patients. The number of Pj sequences was positively correlated with CRP levels (rs = 0.537,P =
0.026). Conclusion: Bronchoalveolar lavage combined with mNGS has certain advantages in diag-
nosing PJP in lung cancer patients. Compared to traditional detection methods, mNGS is faster, has
a higher detection rate, and demonstrates significant superiority in identifying co-infections by Pj.
Therefore, mNGS plays a greater guiding role in clinical treatment and can bring certain benefits
to patient prognosis.
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HS PRt U 28 (PIP) LT~ W AN 8 G e BRI 25 (HIV) B, (HB S BT BRIk 0, Sy 4
FINFEZ TGN, dF HIV PP BEHE W EMHER FTHEH . 5 HIV-PIP ML, 3E HIV PIP H 5 35
i e A5 4 RN S vy, AT IR O ERERT 28, SRS IIETE AR [1] [2] [3]. Ml 2 BRI AN E L SE
T ANBUR R[4, 8 TR B [ vk i B RS BT 1 J, ARG i &, 1 FNAESF
R 30 FRIA 20% 4 A E HAETH 30%LA 1[5]. (HIEIT 51 M S DhREAR R BT S S0 Al 45 7] fili e 32
JE A By By e 1 A A7 TG [6]. FETFAE HIVPIP (AR SbE . B RGE HL 5 & R A ks 5, R
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A I 0 s S Tl A A A D o BT BR[O AN T 43 BT 1T S ORI B B L R B 1 17 44138
i mNGS #iilh B2 IR G120 PIP ¥t B B0 ARREAR . R AE ARSI . A AE P85 7 A mNGS &5
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A3 6 7R 2 96 PIP BB 164 BT 20T -
2. #REHE
2.1. FAEHR

2020 4F 12 H % 2022 £ 08 H, 7E7H S R%=MET & OEBAERIEIT I 17 BB EH /65 LN A4
FrifE: 1) G > 18 ¥ 2) HEFR HIV BY; 3) fEARBERCIRIT: 4) SWMEH2 NlE; 5) ATk
Ve HES A mNGS K IAS H HI BT 18 7 B (P)) - F1 &Ik PR R &2 78 PIP.
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2.2.2. BALF 3R& K& mNGS Xt

P BE VAT SRS B A, AR AT SO RS, R IR bRk R B OB 5~10
mL, SREEFEART 24 /BN NIEEEE =J7 W5 O (K 6 g0-illumina) o REIR A FEA S IR A VIR VR
DNA &, @i i 4 5)(QC) %7€, K DNA B F B Il el 7 SCEE, P85 7 NextSeqTM550Dx (A 56
gh-illumina) EEATINT o % T JE A EOE R I 10 73 BORE S, BEAT AR B 52 0 M DL BRI S AR B A= 1k
X35, A H Burrows-Wheeler Lo NJEERIH 751 £ Br, SR/ 5 NCBI
(https://www.ncbi.nIm.nih.gov/genomes/) (1 P4 /™ i A= 4 52 R 2H £ bis e (EL 48 B8 TR . 5 AN 27 A H) Boxed
HBEAT o3 F0HES o

2.3. Gt

FTAES A SRR N AL EL, KA Mann-Whitney U K56 LU P AL IRDE SRR & 10 % 57, SRR 5K
06 LU B 4 1) B A R 22 5, SR ) Spearman SEZRAH ST AHOGHE . P < 0.05 SRR A A St
B AR, A gt Hri ] SPSS 26.0 #AFREAT .

3. R
3.1 BEARER

N EEIL 17 . g 13 F 9 BME(76.47%), 4 B8 L1 (23.53%) . HHAi4ER N 63 % (47 % % 76
%), HIBLE 34 A Wi AT b 7 sz vayy, Ho il 4 61, Il 8 B, /N 4 ], ik
4 141,

3.2. ImR¥FE. WEERKETG

BEAT PRI PR 9 (58.82%) « %M (70.59%) 1% #%(70.59%). & #4(58.82%) 2 fifijiE & 7 PIP HE [ WL
FER, HA R RS A, R D BRI . R YA AN TRV RE 1 SRR B BRI, b 15 iR
BN EIEIS CDA+T A iH AT e IR vrAl, Hrh 9 5] CDA+T 4iffiit % < 200/uL, /KFrfrEch
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(0.07~3.99 ng/mL). PJP 7E5152%% L 13 Bl EXUITRIE HARBE A S2 el B BE 35y HAp BRI RMACE. g &
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3.3. mMNGS
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Figure 1. Pj sequence number and relative abundance in 17 patients
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Table 1. Correlation analysis between Pneumocystis sequences and laboratory tests

F 1 ATEFIISSRERERX DN

iH rs P
1-3--D-Jll 5 (pg/mL) 0.359 0.157
CDA+T Jk EL 4t T £ (/L) 0.440 0.101
CD8+T #k EL 4t T+ £ (/L) 0.232 0.405
I 42 VLR (%) 0.252 0.328
B HHIUREIR 2 AR AIEAT I (7] (OR) 0.356 0.161
CRP (mg/L) 0.537 0.026*
PCT (ng/mL) 0.111 0.683
B
B P
A AL+
A EA LB+ M
A FA I+ P
BilE=17

Figure 2. Mixed infection of 17 patients with lung cancer and PJP
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Figure 3. Co-infectious pathogens identified by mNGS
[ 3. #id mNGS IR A Ry HBER R R A E R
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Jili 7 R IR e A HE SR A, IR SE T IR R mNGS PERE A Bh T IR Y2 W, Al A 23k SRR 25 .

4. ¥1ig

PIP 7EI L% T HIV B, (Hl TR HE R ENRAT, JF HIV YR i PIP R 2B -1
o], AXTIE HIV &35, EF PIP RUEFIEFER TR, RIGHERER, HITHEER, HRESE
Z W ERE A QIR SRR, BIAE T R (2], B DL S WA T s R A R

it e 4= 3R AR FE AN BE T 3 f e R MR IR [4], RV el T3 AR ) 7 92 1) S P AT R T 9 3 A
FAERA AT s, 1 AEWNAAF5 R 30 4ER0 1 20% /5 45 #2152 H AT I 30% LA 1-[5]. 4R, i iayT 51k m
G T REAR TR 5 AR B %o £ 35 1) AR A7 AN T35 406 s [6]

SR1MT, PIP HIIGIRR I AR AR R, REARTE & e iR BN RR g, #112 F BERH T4 5
R 75k, WnEssR. SIgFRaERY G, SRy, LUK 1-3-4-D-H MR T AR R R A 7 T
AELE[11] . AR SE0) PIP 12 W1 7 BM T REA A IR TE S I B e AT AL, AR B A8 UK B
FAAEAm WL[12] 0 T 1375 -1-3--D- 1 SR AE 10l 2 BAR B — UM, (LR RMEAGE[13]. T4
P WA E VERIR RS, IGIRIGTT &0 S e i, 0B E MTUE A Rgm . Bk, %14 i
FEI PIP R, —AERR R R R A R AN Ty v AR B [14]. mNGS B4 T Bid
e, RIS BA S @ R A, TG B D 2 Wkt 45 A B RO FI[15]. AN, ARBFAK
W5 CRP 2 1EAHIK (rs = 0.537, P = 0.026), AJ BEEIRA S A P9 I A B BBl ok, FLB0m Jyidn, i
PEREPE 5 B ™ B
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(10975 B A HR B 22 [16] . A% 5 (1075 SR 2 G0N g v I REAS I 28 B — (V3 B A, 10 mNGS 1 T3 e e
M B, BT CAE A 22 Ao R Ad,  DRIURTE & R Ge 1i2 b 3 A AR 34 [17] [18]. AWFFR I,
5 CMTs #iEt, mNGS #EiHFES @mﬁ#MRPAﬁQfM£meWFﬁ LA S e SRR
V2 R JEARG I, X 5 2 BT RO T AR [14]. X eegs WE R, LT CMTs, mNGS e IR &
Jiti s Jk A R PIP P Ji A4 7 T B A B R AR

AE HIV PIP BB B AL TR B s T HIV R, Gl H I 30%, (046 il 75 N 1) S 48 5 iRl i
G4 IF PIP IBET R EL AT LA S 40% LA E[2] [3] [19]. FERATHIWF T, it i pEvE B & 22 3k Rl 4] —
AP EAREAT FIH LW, Bl & PIP B BT AL T-Z0N 11.76%, IX K BZH B2 W7 VA Sent &
R ATE A — Ak .
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TR, FEE—SIFRE L RO . HIR, XT PIP HiZH, Bz SRR YA PCR 174 CMTs #l
mMNGS (JiZWHNE, BRIt R BefE e il O SRRk 78 AR OCAE B o S5, H T8I 78 Hhoos 911 480 1) PR
Tt — SRR AR T i B 2 PIP 2 W) mNGS 58 BIME, 5 Bk T HE— 2B R 7L .

B MR RESR S mNGS % T i f 5 IF PIP (2 BT — @ AL 3, & HUAR GaR N J ik e b,
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