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Abstract:Objective To explore the application of metagenomic next-generation sequencing technology
(mNGS) in the diagnosis of Mycoplasma humanum and Mycoplasma urealyticum complicating central nervous
system infection through the diagnosis and treatment situation in a case of adult meningitis co-infected by My-
coplasma hominis and Mycoplasma urealyticum and a review of related literature,so as to improve the clini-
cians’ diagnosis and treatment level of such rare infectious disease. Methods The clinical diagnosis and treat-
ment process in an adult menigngistis patients of Mycoplasma hominis and Mycoplasma urealyticum co-infec-
tion admitted and treated in this hospital in June 2021 was summarized. “Mycoplasma hominis”“ Ureaplasma
urealyticum”“meningitis” and “CSF” served as the English key words to retrieve the PubMed database from
January 2000 to June 2021 for conducting the literature review. Results The patient visited the hospital due to
severe head trauma and developed intermittent fever postoperatively,the cerebrospinal fluid biochemical tests
suggested acute meningitis. After clinical empirical anti-infective treatment with antibacterial drugs such as
meropenem, linezolid, which was not effective,the patient still had recurrent fever and the primary foci of in-
fection were unclear. The cerebrospinal fluid was detected by mNGS, which reported high sequence numbers
of Mycoplasma hominis and Mycoplasma urealyticum,and the patient was then given doxycycline treatment,
then the systemic condition was improved and the symptoms reduced after 3 d treatment,and after 7 d treat-
ment, the subarachnoid hemorrhage was significantly absorbed,and the bilateral frontotemporal subdural effu-
sion gradually decreased to disappear compared with the previous one,and the patient recovered smoothly with
no signs of recurrence. A total of 23 case reports were included in the literature retrieval,in which 20 cases of

meningitis were caused by Mycoplasma hominis infection and 3 cases were caused by Ureaplasma urealyticum
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infection. Conclusion With the development of the mNGs technology and its clinical application,the diagnosis

and treatment efficiency of infectious diseases with rare pathogens that are susceptible to clinical misdiagnosis

has been improved.
Key words: Mycoplasma hominis;

next-generation sequencing

N TS T A i TR S AR 2 5 1 RS W PR A T TRk
e i UL DR AR R — SR BOR L T LGE i
ZE YA NG A 2 AL 16 ol o AR G 1) AR L B R E N
Y, NS AR R A R S AR BT DL AE 43 e B 5 0k
FRIE R G L, 51 E B AR LR R 2 R g IR,
ERES T NG R e S T e e /BB S (Ol e 4
D =2 SR A BH M R AIG FE I G, I HL &5 R ) 32 B BE 5%
SRS 5 T B0 IR RIS B TR T AR DR T . AR
SCHIE 11 H N B ST R R i TR S D R e ) e g
(A B N B S R e ), 3 3 Bk PR A AR D O R
(mNGS) #HATREM , 43 H1 83 I R FRAE 23R T 12
G55 FH DG SCHR i 18 SR AT 40 B L3 9, DL B v R i
P I UGR A TR 23R K F-
1 IEEREH
1.1 %R B, 3,77 % WM 2 BEBATE S 3L
PR SRR T 2021 4E 6 A 4 HUIA ABE.
PN E T NN R N A (IR TR A = g
o ABES d a2 Coy BT TARTF AR AN H K
PRETRE AR, FARMT . AJ5A B &3 RE R
39.6 °C /Bl CT I 7 Ik RS Fis s i 0 80 A 25 3550 50
B 5 B, % R R S B R R 2 R R g
1.2 fkkgfdA KREIEW, RN, LRI,
BARNL  FEHEANG 5 , ORISR ARG E. 28K
FRETRETC G, G R4, A2 8. 45T
F o A 5 e i, B0 e FL S5 K IE 13, X s B R i
MR IR W 5 3 . O 3 5T R M & A% . R TR
I
1.3 SLRELE AR 14, 2 X107 /L. dEkr
I E 4>t 91, 5%, ML & [ 112 /L, 1/ i %%
123X 10°/L,C W& 75. 10 mg/L, £1 40 i 3T f& %
62 mm/h, NFPER SR 11 0. 05 ng/mL. ¥ W 4
ffl 130 A~/pL 8 BT 2 394 mg/L, & B W) 35 57
FAPE. 2021 4 6 A 12—21 HAEEHEAT T 4 WKIKNE
mNGS K, 48 7R A7 76 N T 3 D A A A IR 52 D A )7
G, R T HE— 2 SRR I2 W, BRI E VROAR AS A SR R S
FESEFRIE P E VLT BLAR 3R 2 A FRA /D btk 47 85
IR S R AR AR K
1.4 E¥EE BEMN CT X HILE 1, A
FKE P 2 R Z VIR EIRIT 1 M) CT 45
CHE 7R R i 48 %5 B8 P& A B AT mNGS #6528 22 Jif A& IR
FHZ VR ER R E CT 4558 (PE7m K B A =D .
1.5 W (D ZH0i; (2) 32 A i & ; (3
X B2 R G IR

Ureaplasma urealyticum;

meningitis; co-infection; metagenomic

1.6 wyrsn BENM™EMLBLGE. RE
E SO0 TR B A A o B YR A A A 5 R R TR 1 i g
Ko MIKEAZKEWEMEH LD HHE 0.5 g(HH
300 HFIZs e 300 mLCEEH 2 WO Z5E3  245 W) bt Sk
PRI OR A BB R E R, T 2021 4F 6 A
12 H JF i % 4 i B WFE AT mNGS #4528 5 A A&
S AR A R SC AR PP 51 B85 e o 5 S DA B B %
BRI — 2, [F) A TS 2 2 R I B, (H ] it
mNGS 45 5 B Pk B8 [ 4 47 78 /D B 08 22 2 5P
TR 510 LA V0 LR W B IR R A A R
LR TR G5 R R A E ORI T . RN R S
Ji A i DK S D A I [R) R e a2 W WA S L B T 2021
60 18 HEERZ TZHHRIRT.3 dF2aEis
I 2 i IR QD A R YN Z s o =R
mNGS 45 5 7R 3 AR 7 1B T R R A B
F PR . AE5AYT 1 RS UG CT 48 7 ik 1) Ji
T M Y o B S R A RSN RS R AR =2 i B
W A O B SRR R JE A R AR S 274
HRIRIT 10 d J5 88 IR S 5% IDUR] H B

T AHZVIRRIGIT 1 G B AZ R RIGITA.
1 EERRRTHEHEEN

2 XHES]

LI“Mycoplasma hominis”“Ureaplasma urealyti-
cum” “ meningitis” Fl “CSF” Jy & 3¢ 3¢ ## ia], i i3
PubMed %4 747 SCHR A ~T . K R F[E] O 2000 4F 1
Az 2021 4F 6 A Lad i SCERR R AL A 23 J 0 191 4
17X S B A 20 B B N B S D A Rk g 5 | SR G
FEE 58, 3 481 F A JOR S SR AR IR e 5 R T i 42 . o H
7 SR 38 A B 3R 0 T W A2 W, LA i 1) 34
FHT BSR4y F A W27 7 vk, an 16S I 5 52 i
PG f PCR 45 T B4l B2 Wi S5 44 JF 45 7 X IR
Jr . o 20 Bl E I 2 IR AR TS, 1 Bl E R
Ko TEIX L GO 5E 36 T T B A MO
T I AV RTRE S M BT R TR T S R A B 2 T I R



+ 982 - BBEFSIEKR 2024 F 4 AF 21 55 7 H

Lab Med Clin, April 2024, Vol. 21,No. 7

JERE AN E Y R Z AR MY AR, (4
REBRNREEIA 9l tRFHE DA 46 BEE
A3 S BN S AR R L 2 (5] i DR S R R R g 3
a1 B EBHE RBL, A 1 B E A SR
W EFL R VbR LS = 5 WA AL SR FE IR 5
R IR T M e P, % R A W R SRR 16S Rk BRI Y
2T IR SRR
3 i+ it

N Y SZ T A R i S D 1A 2 € 0% fi R RN
PRAZFE R G0 b ) e A B AT R 28 e e b iy
BEVER /N A G g2 4 o] P A R Al v 1 R T
B2 LB 0 R R R . R 2 R S R AR R OG 1 i
Jie i e A AE B AR L axX B Rk e — B f R P JER G 5
A AR R R R S O R Y 1 ik AR
WHEAT 3 R A0 R0 s g F ORI (R Y 4
5 e Bk T R A B AR G0 AR AR T 4R B Il E
HORY R A B L AE AR R 2 R G R AN I A2
F4) i AL 20 HR S AR e I G BR AR 25 5 B 3K il A
44,

i A 1 %ok S D 4% 1t i JR % 1) T i AN %, 3 R A
AT BE SR OG0 1) 55 L, IS A Z0m Tk i ER Y Y A7 A
TESL R E AR BRI, — A% LR RRE IR, R
AT = 290 it B 5 4, R O T 9 3 ok 2% e 7 B B
AT AN P B SR AR R R B R E 2~5 4, B
B SRS AR 0 R IR IR M, AE R E Y S R AR S 3R
BB ATRUIE R A B B T T . X T LA
7 TCRK AL Gt T 1k K I 4 5 R BA M 1 B 45 B R I H
XM 28 R G0 R I R L AE A R S e R K
rpPE R 20 B R I 0 O TR A R LR
JE AR T N TR ST A R A IR S TR AR . R Y I DR 12
FIIE X4 1 P0E 25 9036 7 0 R 2 XA AT ok o fR
fEBERT [ 2E K IF R RE B N M 2 B N . A5
T mNGS 12 Wi B A SRR S I G 19 i B R
B, 2 X RE IR YT S B U R 4. T mNGS
AN 05 22 TR 5 | 0 9 7 50 448 T 2 K 1 0 A AR
M RT4A DNA % RNA 1RG5 . 59 I 4 508 7 i
17 FEXT 5 A6 I AR 19 53 2545 8., AT DL 5 BT A T A
R DR A L AL TG A0 T B L ECTE AN AR AT Rtk
) 10 4FH, mNGS AS W7 i 4% iy T o AR 2 2R 4
Yo P TE R Y TR ILAE SF BR 2 Y L A F SR R
B, 76 B IMLAE B2 . mNGS 5155 554 5 ik 93. 7%
M) — B FE 2 2 e I MR BT I 25 W06 T B e B
mNGS kg ) 2 80 F A& G W 2E ke (52, 5%
vs. 34.2%), Hif 5 @ %78 2 d N, AT DAAR K b
PRSI SRR Y . mNGS HFE Al DR R
Ll 45 4 T 19 366 P 43 AR e i 2 35 PR A U8 L R g R R e
P 0 90 R LA I | 4 Y AR LA A g b
T DA 5 4 T S AR S R, mNGS W AEAE S
K ANEE R R TS Y VB = G — R AR o L N RSN

BRI 7 A SR AEORE | R M P T R R DR M L KA
XFRAS B i A5 R R . 2R A DA B AL KOR L AT
mNGS W] LA A 22 0 L oA i) SR A R 1Y
JELA o BT Sy fcs T o G 22 dk I S0 5 1) S X SRR e P
FRAEH A2 W R, D 5 T35 7 J7 ST FGE DU
25 B IEOR A AR A L (EUEG R BB A I R )Tz T
Ji& L T0uk WU A% G B3 A W B SR A R, F i L BEAR
e RAZ W7 H) — A~ T B D SEAG I 7 3%

2 LRI O e ) A R SRR e 2 2T AT L
AW ST 1 N B S R e TR S A ] I gk e v
AR 22 2 B8 B9 5 UL 0L OF ELFI AT mNGS # Bl il R
P2 LR WIEA 2 W, EAT A B X PR ST 25 iR )T . TE I
PR b 75058 38 /0 UL JEUMR B E0s 1 L B 02 0 Y
LR R T E EE . B mNGS HOR
2 M0 T PR A 5 DA B R 5 8 0 35 s o R 2
BEAWTSE 3 KA ZAREH .

S % 3Tk

[1] SALZBERG S L,BREITWIESER F P,KUMAR A,et al.
Next-generation sequencing in neuropathologic diagnosis
of infections of the nervous system[]]. Neurol Neuroim-
munol Neuroinflamm,2016,3(4) :e251.

[2] WHITSON W J,BALL P A,LOLLIS S S, et al. Postopera-
tive mycoplasma hominis infections after neurosurgical inter-
vention[ J]. ] Neurosurg Pediatr,2014,14(2) :212-218.

[3] REISSIER S.MASSON R,GUERIN F,et al. Fatal noso-
comial meningitis caused by Mycoplasma hominis in an a-
dult patient: case report and review of the literature[ ] ].
Int J Infect Dis,2016.48:81-83.

[4] BERGIN S M,MENDIS S M, YOUNG B,et al. Postoper-
ative mycoplasma hominis brain abscess: keep it in mind
[J]. BM]J Case Rep,2017,2017 :ber2016218022.

[5] QAMAR Z.TJOUMAKARIS S,PETTENGILL M A, et
al. Intracranial mycoplasma hominis infection following e-
mergent craniectomy[ J]. IDCases,2021,25:e01175.

[6] BRINDA B J, LUDLOW S P,PASIKHOVA Y. Myco-
plasma hominis: associated cystitis, pyelonephritis, and
bacteremia in an allogeneic hematopoietic stem cell trans-
plant patient[J]. Infect Dis Clin Prac,2016,24(1):50-51.

[7] HONG D K,BLAUWKAMP T A,KERTESZ M, et al.
Liquid biopsy for infectious diseases: sequencing of cell-
free plasma to detect pathogen DNA in patients with in-
vasive fungal disease [ J]. Diagn Microbiol Infect Dis,
2018,92(3):210-213.

[8] MIAO Q.MA Y Y, WANG Q Q, et al. Microbiological
diagnostic performance of metagenomic next-generation
sequencing when applied to clinical practice[ J]. Clin Infect
Dis,2018,67(Suppl 2) :S231-S240.

[9] MILLER S,NACCACHE S N,SAMAYOA E,et al. La-
boratory validation of a clinical metagenomic sequencing
assay for pathogen detection in cerebrospinal fluid[J]. Ge-
nome Res,2019,29(5) :831-842. CT #5986 T



* 986 BBEFSIEKR 2024 F 4 AF 21 55 7 H

Lab Med Clin, April 2024, Vol. 21,No. 7

KM AT W L R T RE BT A9 A R R 3R A5 T &2 R e ok
NS EESTRBUNE R R DS e SN B 3 I S
SRR AW A R L BB A2 SR KR T
s BROE R AR KO IG $E R B A Rkt & SRR B
g AL B R R R R R,
B A . KT B A 4 S0 RE S B R Y 2 AR b A
K ABEE NN RS BEE 2. AE N
a5, B2k A S SRR AT 45 B I O
FH B IORS o ) B, BB LR T X R 5 R ke
R e db At 23A7 - . Bt BN B3R 584 A
BEMA A WIS B IR RS, s R H
() ZR BE IR A 36 Tk F8 3 G 4 B, 28 o O B AR L i
FR DURRU O 25 R AT A T X 58 35 L D2 R R R R A
A IE I K B, FLR R AR AR A B, DS-
MV P45tk 5, 32 7 B PR 45 5 20 R O
WEHA BEH LM, S aS s BT, 5%
HORA . B KA T £ R CARIR S L R AR IR Y
€ I BB B W7 O e = < [P A 5 g 3 7 S
PR R 35 X4 DAL BRI T, 97 i AR AR R I AR S R
PR 28 | AR e 5 2 2R KU L o Bk JR e 4 K 22 KL
JiE B S R RO RS, N O TRFRE RS
TR N RIFGAT 2B BE MU 5N R AR, NTE
ZE ML At SRR LB S S Tk SRR B, PR G A AL O
T B R, R AR R E LB A
HA SR AT Y R )RR T A B O P GE LE 3 5R
BN T g A o B B T BRI

ZE LTI FUMR R o R AR IR AR S5 A fb Y R R R
K, BB S ARYT /BT IT R LA IF 2 R L PSSS
P4 JAPGAR ¥4 .CESQ W S W EH X, WL,
POEEN BT BE X B A M AR T SR AR A X 1 A T
T it L DA S T A A A A

2% Uk

(1] @ s, W Lk /NS, o 5 41 30 B0 20 RO VA R A 35
1S 5 T 185 00 B IS T B 2 8 6 R M A o B 5 LT . 4 B A O
,2021,36(23):75-78.

(2] EWH, KA, E58 55, FLIE SR ARG AR I T R
AN v A LR R R Y T R N A 3 BT R A s e T .
R 5 5 B2 4 (K 22 150 , 2021,30(6) : 99-101.

[3] MAIFIF . HBLAE  H8 00, 45, BUR b BN 6 F A8 % A5 Rk
KRG S AT TR 2 [ ], P [ 30 B4 2R, 2021, 21
(3):471-476.

[4] ASHIE, PEI AT R, 45 Wk IR 8 2 35 B R i Ak M
M BT, RS54, 2017,38(8) . 75-79.

(5] b Hids b2 3L Ll 2= 25, b [ 0 1 2> SL R 8
IR M 5 (2017 4R RO [T . b ERIE 4475, 2017, 27
(9):695-759.

[6] RBCE Rk, B, 55, FLIR G B & ARS8 AR
A= i BT I S A R At 2 SRR T AR R ], R E A
2022,51(2):326-330.

[7] B ML M « RGN SR - B Aok 42, i H0ok
P« ZJEELLAF. 461 3L R A A 00 AR AE AR EAE FE R
BUR R FCsg i P (). 52 BBy B 2 . 2022, 29.(3) : 307~
311.

[8] HE. M, 205, 55, b a5 48 2otk LR BB 3 AR ARG T
Ay 9 1) 2% 7 AE i A AR K LS i B R A [0 0. vh A
R A2 7 ,2020,26(15) : 2005-2010.

[9] LTI Y C,YEH P C,CHEN H W, et al. Posttraumatic
growth and demoralization after cancer the effects of pa-
tients meaning-making[ J]. Palliat Support Care,2015,13
(5):1449-1458.

(107 B R, oK 18 . L R S0 5 Al o J0 ) AR | o g of 8 B
1 5% B2 T) RE X A= i Jo 55 W) (4 % AR o B LD . vh B S
i ,2021,37(10) :721-726.

(117 S Hfl, AR, ARkEE . 5. KRB LS METE gt R U B A
S R U AL 2 SCRR R AE N BT A 1R Y A O B SR LT .
9] g SR 2 4 7, 2021,27(6) 1 T1-74.

[12] ¥ & 5k O0IR. T ARG B K ELE GRS HE
JE AR K Ay BEOK SF B O & LT, [ BROKS B0 o 20 i
2020,47(6) :1231-1233.

[13] RANF, AP, m R, 55, 2L S8 35 0 T A 0T 3 AL
FEBAE IR 5 R AE 52 e AR OC R [T, b ) S ) 4 3
#,2021,37(23) :1806-1810.

[14] FA0, BRI, ik r B8, %5 4L Sk R R AL IR = 7
i k8 5 e S I s R ) ) A LT ] 4 B A R
2021,28(15) :48-53.

(157 YL J8 05, M A6, v 75 458 7L B e 10 2 AR I R R 5 ik ik i
S R R L] [ BRSO o 2% L 2022, 49 (6): 1074~
1077.

OIS H 1. 2023-09-11 &8 H 1 .2023-12-28)

(B2 982 TD)

[10] WILSON M R,SAMPLE H A,ZORN K C,et al. Clinical
metagenomic sequencing for diagnosis of meningitis and
encephalitis[ J . N Engl ] Med, 2019, 380 (24): 2327-
2340,

[11] SIMNER P J.MILLER S,CARROLL K C. Understand-
ing the promises and hurdles of metagenomic next-gener-

ation sequencing as a diagnostic tool for infectious disea-

ses[J]. Clin Infect Dis,2018,66(5) :778-788.

[12] THy 5, 22T X0 B8 45 R M i i A — AR ) B AR F 5%
HEJRLT]. rh AR R Bl G2 445k, 2021,31(11) : 1754-1760.

[13] CHIU C Y.MILLER S A. Clinical metagenomics[J]. Nat
Rev Genet,2019,20(6) :341-355.

(147 F & PMURE 20 R0, A5, 2 g S8 e i DL g It A0 e 3 A6
Tk B e SR (T, AR B B e 2 2 75, 2022, 32(6)
955-960.

(e fs H 3 .2023-09-10 18l H 1] : 2023-12-05)



