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Abstract

Objective: Exploring the diagnostic efficacy of mNGS for tuberculosis in different sample types and
combining literature to improve the understanding of hematogenous disseminated pulmonary
tuberculosis. Method: A case of hematogenous pulmonary tuberculosis with normal immune func-
tion diagnosed by pulmonary tissue mNGS was reported. Using the keywords “Metagenomic Next-
Generation Sequencing” or “mNGS” and “tuberculosis”, Chinese literature before May 2023 was
searched through Wanfang and CNKI databases; Taking “mNGS, infectious disease, China” as the
key words, English literature was searched through the PubMed database. Result: In this case, the
patient’s disease progressed rapidly and conventional anti-infection measures were ineffective. No
pathogenic bacteria were detected in the mNGS of the patient’s bronchoalveolar lavage fluid and
blood samples, and the final diagnosis was made by CT guided fine needle aspiration of lung tissue
to detect the mNGS. Through the retrieval and analysis of literature, that have proposed the diag-
nostic value of mNGS detection technology in infectious diseases, and proposed that different spe-
cimen types will affect the results of mNGS. Conclusion: MNGS has good value in the diagnosis of
unexplained pulmonary infections; For the diagnosis of tuberculosis, mNGS in lung tissue has a
better advantage than other specimens; For highly suspected pulmonary tuberculosis patients with
rapid disease progression, even if their immune function is normal, the possibility of hematogen-
ous disseminated pulmonary tuberculosis should be considered.
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1. 5|15

AT 45 il 45 4% (hematogenous disseminated tuberculosis, HDT) /& — ™ 8 () 45 4% e v , £ W,
TERAR. &I EIEAMEONR . KR R mH R S E8HRTO MK AR BT, 2Wibgzn E
FEAREIRFAR R TR IRIR A R SUR B AR A . RIS TR R LIS W I S hritE, (B
TRPEAR, BEFRETRG, ANREWE IR RPEIZ W TR 2, R A AE R —Fhfai e, P s TR, H R
JEFIRE SRR A SURBE AR A ME LIRS HA B R ROk 2R I & S8 (T RS AR R IE, X 45120 1
WA R R F BT SRR R 45 1% B e W, R sAR A A R IR — M i ik, (|
SETRFE RS AR AR T LR (SRR 8, A, BB M SR M 5 A 1) R BB I PR SR LR 43
B AP 8 SR AR R S A, (A5 SEORLPE I 45 % i RS2 W oA G IR b — KHERR[ 1] %

DOI: 10.12677/acm.2023.13122662 18926 Il R 125 23k i


https://doi.org/10.12677/acm.2023.13122662
http://creativecommons.org/licenses/by/4.0/

R 45

DRI 40 — AR 4R (metagenomic Next-Generation Sequencing, mNGS) /& — T fig %A A< o BT i A= 4 it
FAZIAL IR & Sl AT mnE S 7 DR, TR AL 45 4% 23 B B I I 2 R TR A, e T
iS5 S WHR AL T — DBk Be. 1EI5K mNGS (FRASE R BE T T, il v 5E e V4TS 2 I S 26 46 1)
B WA, HAMNEEFEIHL . B . BRSSO e AR AR AL S mNGS Al 45
SRS RO TT o A SCIRGE 1 490 F) FH I 2 235K mNGS 1216t i 02 Th RS 1E 8 B AT 3R B 45 4%, 45
HICHRE ST, RS mNGS TEA FIAR A A hkar I &5 4% 70 BOFF B 2 e . I AT i R .

2. ImBlHRkE

B A3 DI R, B “lRIWZ . R 1 H 4, IiE 4 R T 2023 45 2 11 HEhis TR
WPIR 5 fe SRR A B AR 1 A RATCH BB LR W, A E, o E Rk, 05
W, AR, FERE. A I, AR BRSE . UETENS T R B T DA R A S X
I7 JE IR A AT 07 o ELIG S P L R S R, 2 T iz Bk 12 7 DA K 2590 B B (AR AN TE)
RURFE. ML 4 RAT, B RIS 2, ORI IR, 2 AR, 5 M e
FESESEANE, NS EiRois TR BRI, SRR Sa LR, AL g
TS, T O S ) 7] S50 B

AR AT, 2RI, RN, JERERA, MEIRIER, XSmRS, Ui
WE A, R TR, OESE, O E RS RS R R B R B e, REREHE R
o SEEGEKGA: IMEE: FAZ0MHE 3 x 1090, ML 108 g/l Ik E4HM 4> % 12.5%. ik
MM 53 78.1%. B C-x M 4 43.96 mg/L, PCT: 0.052 ng/L; HLfi#)f: 4 3.08 mmol/L, %5 1.94
mmol/L, % 3.3 umol/L; TORCH Ji&4&1i: KZHHEE 196G TR 1gG. HAfZ i 19G. E4if
T 19G PV, PORBEAEERYY: & T BRI FESh. MEmICS A LR 5, 7ER I
ARG bR I 1 . 2023 4F 2 A 11 HIHE CT ~F4: XUt 2 R BEF IR = % i, a4 Ut
B, DA R A3 A o, AR NS IR Bn] BT AR S AR R s UM B S5 Y s R, T S b,
BORHEY) 4 mm x 5 mm; BUMECE R %5 A MM EFR (A 1), AFiE % B2 Bt XA Mm%, &
B 11 - DA A S VST (0.5 g) B H — IRER M PR Ay, A1 . RO IRTC B R A B, R 2 IR
Bt WIRA AP R WHE R . 2 H 21 HEFHBUEH, AEHE 39.2°C, NERH, mE
WIFIRE TR 85% A fa, BMEEIPFIR AL, DSERMIHE, XUMT & R4S 5, OIS 7k F i i
R, RN ToKM . RIS WAL, T B NG RE R T R AR T kSR BRI TT, HRUR
f, R, iR S 39°C Ay, WML RAEIRE I A A TR, AR T L AU B 3 A4
FREIEH K. 2 H 21 FATCRE B ES N AR ILBA B0, B OGS My e 0 [ B e A ] ik
K4 R = A FAT mNGS K, S5REURARHHEER. 2 H 21 HEEMHE CT /(& 2): AUhoRIEN
INGERTIRAR, A R IR, AT LGSR 2% RO G SR, U ZAE M, BEKZ) 5 mm x 5 mm,
A RFNIRRE R LA B CT 4558, HRIETTRE, (HHIN R GIREEFR . IRPURI b et o R
F R BRI B R TGS AZAT BRI, WUAT CT 51 P ilG AL, B 0% 2R GORELR},  [HHH
TR T2 I G RS 22 A BT mMNGS A, S5 R IER: EE: ADVRIZHZ, Rd sk, Rk R4
RN IG A DV ZUE RAIMIRIE XA IR 3). mNGS: & 45 B 2 &8 23
(% 2). SABFIRKRIM. AR mNGS 4551, &SR : SV MAT BRI 45 2% (FAE), T LA
BRI G, BFERI R, YRR N, RIEREARAEEE, EREHE R — D
LRRAYT . W AEREYT T ARR, BRFENPSR AT S R A, THEA R KM, HATARE IR
WA R AT, HEMARER A MR RN, W T e AT R S5 A% 12
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Table 1. Monitoring of infection indicators during hospitalization
e 1. {EBTHAE) R AR FR I

H 1 T4 A 4 (x10°%) PR PR 4T T 43 LE (%) CRP (mg/L) PCT (ng/ml)
Day1 (2023-2-11) 3 78.1 43.96 0.052
Day6 4.02 82.6 49.1 0.094
Day10 5.71 89 71.46 0.139
Day12 3.7 89.8 1.37 0.094
Dayl4 4.03 82.8 23.23 -
Day18 7.74 845 29.2 -

Table 2. mNGS results for different specimen types
2. FRIFRAFEE mNGS 4R

b AR IR H ghR 7 5%
it HE e 2023-2-16 R AR L 5 A -
A8 1 2023-2-21 A 7 i AA -
Jili .47 2023-2-25 SR EATHE AT 23

Figure 1. 2023-2-13, chest CT plain scan showed infectious lesions in both lungs, with scattered nodular
lesions and right pleural effusion in both lungs
[ 1. 2023-2-13 B9&R CT FHIR WAL MHLE, WS T ARG

~ A ~

Figure 2. 2023-2-21 chest CT plain scan showing diffuse lesions in both lungs with right pleural effusion
[ 2. 2023-2-21 BOEB CT FHIRNAHSRIB MR, HMBAEIR

Figure 3. Pathologically shows a small amount of lung tissue with
infiltration of inflammatory cells and granuloma formation
B 3. fRIERAOVERNAR, BRMMRIRE K AR
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3. g

R i 425 2 2 25 A% 400 T 41308 1o VK ) AT S 09T 5 i B SR ARG 5%, L % B R S
REI, ZHERH. ZJ. REREE . SRR AR RIS SR . AT R ok I 425 B 455 2k SRR
TG A% 0 e | A AT RO A 450, AT SR M i 5 R A B 4 9 HIV e, Il )
KB FRT R L FB B IS0 5 4 8 T B e A 0 P S B R R e, A R AEAE S T
REIEH 2], [ G e G e Th Y IE 3 B oh R A SR HOME I S5 R 1B 908>, Yuanting Ye [3]T- 2021 4F
B T — {9 G R T B IE A ML AT SR 4 4% B, JORIAE B AT AR ARSI SRR £ A,
LUK R BNHE, RGBT mMNGS Hi5E T & GBS EE IS WA 9] . IR S i 45 7 45 1
PR EAL 0.5%~10%, (HHFET A0 8, HARDCHE, SR IS5 i E UM SR TT 10 5 e
i 65% [4]o EARIIT, 1T RIS A — AR a5 A S B e, BIRELE B B R S
T, BB R I LA R IE . I AT SR 3 SR PR I A L ST e e
R R S 2 0, B TR B R IR, RIS 7E R [ 5K, o SR 8 A1 W (09 J5 P A 0
HWFUS A T BRI BII[5].  F AT TR 25 A% (018 Wk i i — e s T, IR — R A
BUR S WiARHE[6]: © SE5SWH—SURIGREI, R AL AR T . B . Dahd
EAG A TR 6 ;. @ Ml X 2/ LSRR, @) M A Bk HRCT 4 5om XU R 45 4 B
A, RN, @ SRR . MR ASURTE LI TARIE . SRR 2 1 M A 4%
WO W R B BB, A HTE B H AL S R W SERIE, B AE ORI A
T S AISERAEA, N2 H 5 B 2 A P A M AL T HE 25 T BEHLA A0 (/NG AR
PE/E RS S S W b S B MR . EARGIh, BEARRE CT FHER “Wh% %K
BEAORR BB RS, HIB ORISR AT B, XUMBAE 4545 % 18 RS T AT R R I M & B
B S F T B 4 A AN R AT, I A TR I SRS R (T4, MBI BEE CT (X% 18
TS T, 28 T SR SO T . RJEIRATEIE S AR CT R IR 82
AR, 3t A R E AR T — %K mMNGS TR T 18 SR S il AR, iR
BRAEIR R, 4% PR BB R AE ST, R BRI CT 4 B T AR B 0 5 5 T — 2
LI %R,

MNGS, I REB — AR FE AR, B AR A P ST A A 00 BT S 43 B 2 P s A
P e B (0 AR P B AR X AR A o T A B A e RS, SO AT T 5 A B Fr A e 9]
5 4TI 2 S0 S ) FT S0 P AT LU, AT/ R R 85 SR [7]. mNGS i AT T3 S
Y BEREYE R B R IR T . R AR RO . T T2 R AL B L S T [8]. [ P
SMEFIT MNGS I RS2 F FF 9¢ A 9025 R, LB RN SR8 . i R . KREARE TS, R
A YRR VR, B, PR RGOS, WA IE Y], mNGS % B
A IR HH R R AL SR T i R B, 0 K AR o S e P G 093 SR 12 W % (3] b T b e B W
RS TR e WA M I B, S R S AR e . B B i A, mNGS T BB 3R1S
REAS T BT B P AR AP IR e Tk FRE S By JFAT HERS, B H I R A o o] A Fri S 14,
ARASL AT UL B B 5 AT A e T AR AE T LA — UM R I SR 0L . T AR 25 S IR T 25, 3
AW AT B BB . 55— 51, mNGS LKA T RIS B, i,
FEk g NEMRATR A, B R Vs e . TE R 0 25 AR A R BLIE (R A, AT 44 A b 3
FIGE SRR AR, X Aok mMNGS K& T Zok— B ety 10 . A [ Y bR 2t mNGS 54544
TS T 0 STk 2 DA B4R R/ INREARIG RTF2C A E, mNGS 6 55 10 (012 Wi i 2 BP0, %
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XU %

MNGS F 5 2 A M A SRR [9]. A (1 BB E T 78 [10] 27 mNGS 2 Wr &5 A% I U EE R 46%,
RERTRIRE. BRENA R, mNGS ERERENR. % MK, MR, W SEr AR v e
o A% A R B - S R 7 VAR b, VSR SR[11] 56 AL aE SRR, mNGS 12 W 45 0 1) s A sk
BB E T RIRE . AT M Xpert MTB ¥, #5578 100%. Peixin Chen [12]%6 N [WHF 9T LR T 7% Giks
7=+ GeneXpert MTB/RIF. mNGS =ML 2 Wiz M ahe, 45 R 27 mNGS W85 RBUE . K
B PHPETE . FITETME . L8 48505 3N 66.7%. 97.1%. 96.0%. 73.3%. 63.8%, RHUE mMNGS
(66.7%) > GeneXpert MTB/RIF (61.5%) > %4115 9%(36.1%); LMESGiREI:(E A ehrdE, mNGS (215531
7y 88.2%, LA GeneXpert MTB/RIF A4:A5itE, mNGS HIZI &850 100%, 568 mNGS fE/i2 45 4% 5 T
S5 7SR . X 45185 Zhou X [13]158 N R 45 R —3, B mNGS 5 GeneXpert MTB/RIF
REPEMHZEAR, HEEm TAEGRIETR. AT, FRAT R — 55 B G il E e v A ik
K& Re PR A FAT MNGS Ak BRI B, J54T CT 515 T il 28 il A AR HUNT 25 23 i R I 4G 4 R P 27 A )
17 MNGS Krill, A5 H 5% 0 BT B S AR . AR AG], FRATEE H mNGS XA [F bR A R4 Wi R RE i)
5.

£ T mNGS MR IHE AR R, mNGS X AR JC B AR A B8 4 ORI 2 Re B v dE v . i
W MR EGER IR, A IR IR RS RS S bR A, BRI 0 NS AT A% R 1 B
WA DA 25 R 2 W . 0T mNGS FEE5 22 Wi hs A £ b, B H AR 16T mNGS 7 it #
DR A 2H 2 A ke I 465 A% 23 BOFT 1R ) R00RE 22 57 (AR DR BT T8 1R 20> - Meng Fu [14]7E — T =] i 4 e
Fo, ST T A R e R AR L 2 P SR AT B B R AR I b, HRER BALF
AN EAS 2 (B AN R, 45 mNGS FEf SR 2 BA S s e 4. Sun W [15] I HTHE
PEWF AR, mNGS TESEBASE % B B Wb, il Y REAR IR BUER M 62%6~87.5%, i MR A (1) S i
N 47.4%~60%, FEFFIEEAH LT 100004 7, 1X 5 Zhou X [13]BA & Chen PX [12]&5 (IR Fu 45 5 —
H, XERY mNGS TEL A% B (1 BURNE SORr 388 s, AEFR AR5 T, W2 206 A BV v LAAS 3 B
mCET R TR, ATRER RS R — RN, BT A AR, RS 1
HAMZ R S50 mNGS BeA il 20 1) 751D . SR17, AR RIS AR i)y ks i 78 v vl e 5 S 22
R TR O AR R B, RIS () R BURE AR B T 2 v, AR BRAAH DG S B iE o il Ve v v DU
FEGEN SCEBRAS, WER 2R R SR R O] I NS R R (R-EBUS-TBLB). 28 JeJifi 2
FIE R (PNLB)FH M i B2 vE A kA5 . K 2 HUR N 8 S U B R A I 2 Ve 22, 0 T2 44 IO iw i
R, TERIE AR S IO, TR R IR E BT AR, 0z dn SR i I 2R (1% i 5 s 4% el 443 HL
FERIBAPER AT, R IER IR — D R EREAR . H4h, R Gt AR 7 BT
ME DL A (A S 0, TR KT S 2k [ 0 A A e P Rt B ) T BRI A A, R T AR
G RAE, WA LSRRI IS W, M, 2 BALF REAK R0 AL #07 (095 SR A e B PR Bl i
i BALF FAREEGARERT, JiliG A 41202 mNGS K IS5 8% 1) 0 BT BB GL ( AT i R AFARAS, SR, T4
RGeS, T Z mNGS 2 AR T 3 I EBE R mNGS, & 75 Z i — D I RTHEE 2 O BENLAT R
W,
4. #5ig

gx LRTR, ARAE A B 250 BAH G SCHR A M, MR BN A B A A I 451 L PR R
KA, BSEAE G2 T RE D 55 1R B rp At B 2% R IR U S5 A2 T g o IR I8 AR 7E 48 31 W] SEAR AR I R I 2R 4T
o SR PR A 28 OCEE L, 0 X DAR B 45 A% AT 1R IR G E 4 11 1= P SR DU 45 % JE 3, mNGS AT E NS5 2
Wit R SRR TR, 4, A ZUEAS mNGS AHEE T i Pl s v ot 45 A% K2 Wi e AT — N 5 i (12 1
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