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Detection of Mycoplasma pneumoniae, Chlamydia trachomatis and common respira-
tory viruses in children with acute respiratory infection in Nanjing

CHEN Qian, SHI Sheng-Yun, HU Zheng, ZHANG Qi-Hua, CAO Xin. Institute of Pediatrics, Nanjing Childrens Hospital ,
Nanjing Medical University, Nanjing 210008, China ( Cao X, Email; caoxin@ njmu. edu. cn)

Abstract: Objective To investigate the nonbacterial pathogens in children with acute respiratory infection (ARI) in
Nanjing. Methods The presence of Mycoplasma pneumoniae (MP) and Chlamydia trachomatis ( CT) was determined by
quantitative PCR in the nasopharyngeal samples from 1 592 hospitalized children with ARI. Common respiratory viruses,
including respiratory syncytial virus ( RSV), adenovirus ( ADV), influenza virus types A and B (IVA and IVB),
parainfluenza virus types 1, 2, 3 (PIV-1, 2, 3) and human metapneumovirus ( hMPV ), were detected using direct
immunofluorescence assay. Results ~ MP and CT were detected in 25.7% and 2.4% of the 1 592 samples respectively.
The overall positive rate of respiratory viruses was 40.9% . Among the viruses, the top detected virus was RSV (61.3% ) ,
followed by PIV-3 (6.7% ) and hMPV (4.9% ). Mixed infection among MP, CT and viruses was observed in 107 cases
(6.7% ). The infants under 1 year old were susceptible to mix-infection (68/107, 63.6% ). Conclusions Respiratory
virus is the main pathogen responsible for ARI in children from Nanjing. RSV is the most commonly identified virus. MP is
also the frequently identified pathogen for ARI in children. Mixed infection is common in infants under 1 year old.
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J75 7% (influenza virus type A and type B,IVA F1 IVB) |
BB EE 1.2 F1 3 Y (parainfluenza virus type 1.2
3,PIV-1.2.3) DL R di 45 % B N\ i i 96 5 ( human
metapneumovirus, hMPV ) 25 ) T % 75 &% #b [X. ARI
B LB AN 1 & D) oAb I R P I 1 B0 , AT
LT 1592 {51 AR A B 8 ) LSRR 43 MA ) , 284 T MP
CT RSV ,ADV IVA [IVB .PIV-1 .PIV-2 . PIV-3 F1 hMPV
AR A, I X6 45 R A 7434
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2008 4E 9 H % 2009 4F 8 A ABLIIGH 1 592
il ART £ B & L, i b wf g JE 8% e 24 4]
(1.5% ), T "W B &Gy 1 568 4] (98. 5% ) 5 5 1
1 027451] , 2 565 4, ZWibriES IR S LR
CBETHO N . BN HEIG 4 h 214 %, 44
o4 oA LA (A ~ ) 137 4], B2 L4 (28 d ~ )
757 i, 4 LA (1 % ~)391 i, L (3 ~ 14 %)
307 fil, ZFEW:HEZE(3 ~5 J1)350 fi], HFE(6 ~8
H)351 fi] , BkZ=(9 ~ 11 J )414 fi] 222 (12 ~2 J)
477 ], WEFERT SR 3 d R B R EKR
BRI R KPR .
1.2 Fi&
1.2.1 »pgGiARA e RE  SRAGUREBR K
Y5 W 43 WA 0, TG TR MR8 45 NS B LA A T ~
8 emik BLIRR M S E R TR G 152, Wi R 5|
SRS A3, ] 2 mL T AR SR K e A, R
LW FRA ST BIEK . 1 FHF PCR 325, 1 3 H
FHERIETITR
1.2.2 FRAR R AR K P 1 PCR
A MP (CT, FHHERTR A 4K S0 73 W ) T K
P 2T WA PR P B 1. 0 mL B B0 4,
12 000 %% /min 5.0 5 min, & F#; DTiE M A
50 wL DNA 2 HUi 78 43 1R &), & 100C 4 J& &
10 min;12 000 %% /min B.0» 5 min, F35E/ER PCR 2
MR, 3 & 93°C 2 min,93 °C 45 5,55°C
1 min,10 PMEF;93 C 30 5,55 C 45 s,30 PMEH.
PCR IR0 L 2k 2 5L PR A A7 B2 W) MP
REBRAE TG AT £ A0 CT Al e ARSI & X
#r A [EH BIO-RAD 24 7] iCycler 1Q 4 H Zh7d0E
PCR AT 45 3R a4 B A P A 5
1.2.3 mA&pRAeN  ORAESREIOLER
M RSV, ADV . IVA, IVB. PIV-1 PIV-2 PIV-3 i
hMPV #t 8 Fps ., I 5 mL PBS #1805 43 W ) 4

)5 1 000 %% /min 8.0 15 min; 3¢ 135 J5 UTIE N
0.5 mL PBS i jili, 2= 55 R A LA M 2 5 JH 79 I 30
U R I B R S A BT R G £8 30 min; YIRS TE
DA G U -3 UF A OF WOk o P Wi
AZE [E Diagnostic Hybrids, Inc. 2\ 7] W0 38 555 2% A6
AR &, XA 4 H A< NIKON ECLIPSE 50i %¢ ) i
e, 5 SR e A P A S
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KH R+ CRARITRL, BASFEAS ] A PR 2 L
BER T DUAE R R R IR, L P <0.05 H22 52 H 5
AR SRS B STATA 3R TAb 2
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FH: 409 1], BAPEZE R 25. 7% 5 CT BHME: 39 f1], FHAE
R 2. 4% 5 W GE A5 B FH I 651 4, BH o %
40.9% . W WEGE E # O RSV AR UL, PR R
25.1% , 55 75 BHPER 61. 3% , HiAths 75 B 7k %
YRR PIV-3 6.7% ,hMPV 4.9% ,ADV 1.8% ,IVA
1.3% ,PIV-1 0. 6% ,1VB 0. 4% , PIV-2 0. 2% , Ul
1,
2.2 FBERATEE KEGEMFESAEER

Bl 25 A PRSI, MIP (7% B P 6520 s 5, Tfi €T
TR T 95 745 119 B 1 2R 3% 347 A1 . MIP L CT I I
TER B 1) PR SR AR R AR AL ) 22 G G243
(P<0.01), W#E2,
2.3 RERLER
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YN 6.7% o TRAEPIALIFHIIE :MP + CT 2y
6 il ,MP + 555 4y 61 5], CT + i8¢ 12 7], J 2
(TR Bk s 20 3], MP + CT + 1 Flg g3 MP +2 F
REEIY 3 B B AR TE A5 ke 8 i), 5 7 E B RSV,
TRA R EER A7 LY, A 68 B, IR A Y
(1 63. 6% , 1 BLAF I Bk /)N 7 IR e R SR B B e o6
T
2.4 MREREENRITER
2.4.1 MP &m4TH N MP —4F- 0 2 ER 5E 5
A, AFEETHHEREZSHSE I E X
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F1 AEAFETHER KEEMSZHFSOMAEER [(1(%)]

(3 ~5 6~8 9~11 KZ(12 ~2
GREIES ﬁ%n(:3sof) E(én(:ssl)ﬂ) ﬂ%iﬂm)ﬂ) %i(z :477)H) X i it
MP 84(24.0) 126(35.9) 111(26.8) 88(18.4) 33.1 <0.01
cT 5(1.4) 7 (2.0) 12 (2.9) 15(3.1) 5.5 >0.05
RSV 109(31.1) 2(0.6) 96(23.2) 192(40.3) 178.4 <0.01
ADV 9(2.6) 8(2.3) 5(1.2) 7(1.5) 2.7 >0.05
IVA 3(0.9) 4(1.1) 2(0.5) 12(2.5) 8.1 <0.01
IVB 2(0.6) 0(0) 1(0.2) 3(0.6) 2.7 >0.05
PIV-1 0(0) 6(1.7) 3(0.7) 0(0) 13.1 <0.01
PIV-2 0(0) 2(0.6) 1(0.2) 0(0) 4.3 >0.05
PIV-3 24(6.9) 33(9.4) 20(4.8) 29(6.1) 6.8 >0.05
hMPV 14(4.0) 7(2.0) 19(4.6) 38(8.0) 16.7 <0.01
£2 AAEREAZFEE KREENFSHAEE [(6(%)]

I SRR 2 BEILA(n=137)  BILH(n=757) HLAL(n=391) JLEHL(n =307) X 1E P1{A
MP 28(20.4) 121(16.0) 128(32.7) 132(43.0) 97.7 <0.01
cT 9(6.6) 28(3.7) 2(0.5) 0(0) 187.3 <0.01

W S 2 78(56.9) 365(48.2) 149(38.1) 59(19.2) 92.3 <0.01

2.4.2 RSV &y ATH L RSV MmATZE M
BAFEYHHERZSARITEE X
(P<0.01) ,ZHFR047, EEMERRM(E D) . N
AUy F& N 12 0 3IRAER) 3 H (422) Nt
U], RSV IERARS A v i BRI R 22 R Ge it
B (P <0.01) , Fifi 5 4F i A 3G T, BH 1 23252 i F A1
(F3)o S HMHMRILE L,

2.4.3 CT.ADV #= PIV-3 8493747 oL CT . ADV
FMPIV3 U EHRERER LRI E X
(P>0.05)(# 1), CT.ADV #1 PIV-3 7£4 H {3 FH
PERLE 2, K2 thalF#|,PIV-3 166 A —4>
/N, B 2R PR S . CT ADV 1 12 S o
B AT R0 . CT N PIV-3 75 4 4F 14 26 v 11 BH
RERYAGIEEL(P<0.01), CT EZLEH
AL B M R A, 4 LA FLE A A I,
PIV-3 2 AE B LA g LA e & . ADV 78
B A TR R E R TG 2= E X (P >0.05)
(F2ME3),

2.4.4 hMPV 44747 H 2 hMPV PUZE B E=R
ERAGIFE (P <0.01), FEAELFGAT,
B H KM =FHHERER LRI E X
(P>0.05),W.3% 1, hMPV £ H 3 () BH P 22 4n 1A 2
Jis AT R EEAE 12 A . hMPV 7845 4R i 41
MR 22 G2 B L (P >0.05) (£ 3),
2.4.5 IVA_IVB.PIV-1 #= PIV2 &4 & 47H oL

fE IVA [IVB |PIV-1 I PIV-2 [ [H M2 ARAK, IVA £
XTI IVA TEAZ PR R i Hofth = 2%, pU4~ 2
TR ZE R AR FE L (P <0.05), PIV-1

1 PIV-2 FEAFREFEZE T 1 I HYE, {UEE F A
FKERGME] (2 1), IVA IVB PIV-1 il PIV-2 7E4%
WA B BAPE R 22 I TG 248 L (P >0.05)
(%£3),
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£3 FRERAEMABOBEE (%))

9o JE AR BAILH(n=137)  BILH(n=757) LA (n=391) JLEZH (n =307) X (E P1E

RSV 61(44.5) 235(31.0) 77(19.7) 26(8.5) 93.1 <0.01
ADV 2(1.5) 12(1.6) 9(2.3) 6(2.0) 0.9 >0.05
IVA 1(0.7) 10(1.3) 7(1.8) 3(1.0) 1.3 >0.05
IVB 0(0) 1(0.1) 3(0.8) 2(0.7) 3.9 >0.05
PIV-1 0(0) 5(0.7) 3(0.8) 1(0.3) 1.5 >0.05
PIV-2 0(0) 1(0.1) 1(0.3) 1(0.3) 0.8 >0.05
PIV-3 4(2.9) 65(8.6) 27(6.9) 10(3.3) 13.4 <0.01
hMPV 10(7.3) 36(4.8) 22(5.6) 10(3.3) 3.9 >0.05
7, WP IRGE R T SRS A TR X 22 57
3 Itig M T FIER 3 &M S AERBOEE, 5 2

ARI 8 165 LR AR AL G AN T &
I E GG B LU B o 3, R T E A DL AR RN
F; HATHE S, ZE R E R Ik T ART J& L5 i 5
RIBEFHML TR 2 % LU el 48 o] ik
90% , Ak L # 2 5 40% 2, MP I J& JL 3 4 IX
ARASE i 6 116 T B I, 76 L B VP Il e op
30% LI, R Xt ART g LFEAT 2 Bl 522 20 47
XGRS WA T A EEE L. 24 M1k, ARL
LSRR A SR AA 1 22 il O 8% 3 95 25 1) JB6 45 A )

AHFFEEE R TR |, 9 B B YL 2 B L X 2R 4 L
ART F9 B35 J5 (29 40. 9% ) , 15 [ A H A 3 X f9 A4
FWFFEA L, AL T hMPV A, hMPV
FHPESR N 4.9% , QR % 1 hMPV i FHE 2, U] B
UM DX 9 T R B R (36% ), 5 E I B IX
(24.2% ) FHHIX (31.6% ) T PHLIX (32. 6% )
Tl Mo X (34 3% ) FRLE AR T I b X
(57.2%) . i N L IX (58.2%) Fl db 50 X
(77.6% )7, 7 % 3k E 5, )L 2 0T W 18 /e o
RSV &L 5 28.5% ~64. 7% " AKWF5E B,
RSV PR N 25. 1% , (5 & 0%, SR G K PIV-3,
hMPV ,ADV IVA ,PIV-1,IVB,PIV-2, MUK R iE A4k
G KA | T 5T M X 5 Y0 e X 1 9 R M
U i X ) T ARG AR — 3 T S by X
(AL BT R RV X YIRS A 22 5, JEstib
IX AR IEHE—00 9 RSV, 45 A M B (RV) ¥ R
M X AR 45— ADV, 45 — {7k RSV 3R
HUX AR IE S — 0N IVA, 55 0 RSV IR A K
Purh R UL X AL DL RSV Ry 5=, & 9 MP 5% 75 S —Fh
I g , 55 HA D DX 4R TE — 20, R IX TR A B
PLIVA 596 IVB g E . al L, B st X JL# ARI
IR B R, L RSV O 3, Hofth X 3 00 9 37
JEEE AN ADV 7E R 5t OS2 3 I, R T

RSV 5547, RSV [HM: 281 25 o FH P 25 B AF 0% 1
BRI R, 5 H A M X TG R B 25 5 0
AR U R EE DA E S S5 Hh, HE A —
[ RSV 1 FHZMAT I IX 22 5 A8k HEFIZE — Ao
() PLV-3 [R5 251 i X 22 S K, g BB IX N B
FFAT, M X — B M X A X
PR FEZEGATS T, L A 5 K0 G W 2
SRR

MP 41 25 DL AR S JEUA A iF5¢ H MP (1% FH
PEFR 25. 7% $7nlm PRAE IS Wi )L 3 I W% T8 JR % i
N MP R, (E AR R, Bk L4 BE
PEFRAWAT 20.4% . SrHr R AT g2, 28 6 it PCR
HOR MR, 15 PCR R HR &, HANSZ /8 LAE
1B /N , MP LR Gy g 7 45 R R 52 ), (i 2241 )L MP
IS & b [vi) A e i 8 1R T 38 B B v i # . MIP Jfli 58
FEE CRIRY , R kA TFEARBP], H—F L
AT it P T S A 5 A IR B AR I 45 R AR —
B EMERN RS TAESR, CTRAET Tk
T GRAEH DL 30 A R [ A S I W R ) s
il X E, 585 CT HMEHE & 2% ~47%,
23% ~T70% %L AT B i, Ho 3% ~30% 7] KA
CT iR o AWFFEEE R TR, B LA A AR i B &
LG CT 35X vl e CT RREE FALHE A 6.

hMPV [ 2001 444 % B LK, 9k T 545 B A
INH—Fh 7 BN W TE B B0 5, B R B
# van den Hoogen Ll B R R B2 10. 0% AN
AF JAE DR ) P R TR e . AR IS 45 R 7R, hMPV [y
PHYEZ 4.9% , & T ADV 18 75 ARl I 8% 7
UERA hMPV 12 g 5 b X L #E ART f) E 2200 R 2
— PRETRIE RAE 5 UL 7 ol 0o 082 38 9 5 ) 4 o) 2 7843
% hMPV 1y JF s %t hMPV (kG

25 LT AR X R b X AR g8 LEE T 52
JEAAS A SRR T E UL 25 P 30645 A, o) A e DX A
(1) ARL (8L A R AT RS A T — A, ol
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