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[(WZE] Br SPJLEMMARLZESME (HPS) 5 ARMU/NETE B19 (HPVB19 ) YLl REAELE ARG
Pk, IEX IR AT 8. FiE R BB e BHAS (ELISA ) F1%8)6E i PCR LX) 65 4] HPS L
(HPS 4 ) J% 65 Bl FEARKE L ( Xt RE4H ) PE4T HPVBIO IgM ., IgG M HPVB19 DNA i, Jf-#2 4l HPVB19
DNA I 25 52 HPS £ L4 HPVB19 L 4 (n=14) FIAEIRYL2H (n=51) , &M 2H 5L R %k,
5% HPS 41 HPVB19-IgM FHYER (26%, 17/65) W3 TXIIRAL (9%, 6/65) (P=0.011) ; 1fif HPVB19-IgG
P (389%, 25/65 ) X HRZH (29%, 19/65 ) L4255 IG5 X ( P=0.266 ) . HPS £ HPVB19 J& YLK (22%,
14/65) B & TXFHRAL (3%, 2/65) (P=0.001) . 5 HPVBI19 JEE 4] HPS L HLEE, el LA B i
M/ RECS LT8R K B R, AP REA 05T ™, R RIS AL, R RE R ] B (35 P<0.05) o
L5t HPVBI19 J&UL 5 HPS KW B8 ELA AHGYE, HPVB19 L HPS JLEMTE 2, GREWTE H/E, B
FRITFEMT A T [ FEYRILRIZE, 2015, 17 (1) : 26-30]
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Clinical features of childhood hemophagocytic syndrome and its association with
human parvovirus B19 infection

WANG Ying-Chao, LIU Dong-Jie, MA Li-Na, LIU Man-Ju, SHENG Guang-Yao, ZHAO Xiao-Ming. Department
of Pediatrics, The First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China (Email:
yingchaowang152@163.com)

Abstract: Objective  To investigate the association of childhood hemophagocytic syndrome (HPS) with
human parvovirus B19 (HPVB19) infection, and to analyze the clinical features of this disease. Methods ELISA and
quantitative real-time PCR were used to detect HPVB19-IgM, HPVB19-IgG and HPVB19-DNA in 65 children with HPS
(HPS group) and 65 healthy children (control group). The HPS group was divided into HPVB19-infected (n=14) and
non-infected (n=51) groups according to the detection results of HPVB19-DNA. The clinical data of two groups were
compared. Results The positive rate of HPVB19-IgM in the HPS group (26%, 17/65) was significantly higher than that
in the control group (9%, 6/65) (P=0.011), and there was no significant difference in the positive rate of HPVB19-1gG
between the HPS (38%, 25/65) and control groups (29%, 19/65) (P=0.266). The infection rate of HPVB19 in the HPS
group (22%, 14/65) was significantly higher than that in the control group (3%, 2/65) (P=0.001). Compared with the non-
infected group, the HPVB19-infected group had significantly lower platelet count and hemoglobin level on admission,
significantly more severe liver function damage, a significantly earlier onset time, and a significantly longer course of
disease (P<0.05). Conclusions The pathogenesis of HPS may be associated with HPVBI9 infection. HPVBI9-infected
children with HPS have more acute onset, more severe clinical manifestations, and a longer disease duration.
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I 1M 40 Bt 2% & iE ( hemophagocytic syndrome,
HPS) &2 —FhZ8E. ZR%2Z R, JFdEfTHM
AT RE ALY B AN M A Mo, 1R
e, Wi RIGE, st E . HEl, 28
HPS 835 A& A i A 58 2 W1, s i L 7E
RIRHVERRRR T Z—. AR CH, A
/MR #E B19 (human parvovirus B19, HPVB19 ) 5
HPS SR &Y, (HEPN/DHHEE, AR08 R
il 3B S 5 W B 36 ( ELISA ) 12962 B PCR
XF HPS g LA B JLEE () 4/ M e Jik ot L 775 B A 22F
17 HPVB19-IgM | 1gG il HPVB19-DNA #:ill, #£i}f
HPS L5 HPVB19 YL 1Y 5 2 B REFAE .

1 #ARESFE

1.1 HRIIH

VEEL 2013 4F 4 A £ 2014 4F 4 A FHM K 2#
55— BE BEUA ABE 12 HPS 1 65 il i1
RFFE NG, Horh 3 39 6, 426 ], AFE# 6 4
AZE 142, B ST S, 0EERERNT A
2004-HLH 2 Wi #5 15 ™' K 2009 4F 36 [ 1f i 4F 2548
HMEITHE RS Y, PISHFE 5~46d, FTH HPS &
LT HAD K G AL PEp,  FLIG R 78R 52 %
(7] 301 32 SO 408 P R 2 5 — oV 5 e A fde e A4 A 1Y)
JLEE 65 Bl %t BRAH, Horb 3 34 4, 2 31 4, 4F
B3 NHR 135, PAFER S5 %, WMAHILELE
PRGN AR ARG X A 4 T LA 25 R T
Gt L (¥ P>0.05)

1.2 HPVB19 BELRIiS iR

Il KA HPVB19 B YL AR C R SEAR,  IF Rl B 45
A FIFEMZ—: (1) ¥ 54 HPVBI19-IgM 1t
& B PE, Jf HPVB19-DNA BH #E; (2) 4 5 1
HPVB19-IgG FH B3 14 5% BH M sl 3t TH 75 = 4 4%
(3) sE+ PCR K ill HPVB19-DNA FHYE, Ff35%)
>10" TU/mL (6.5 x 10° 3 K & /mL ) #l& #7 1F
(4) BEEa HAb L b B19 R REEDTIE B sl R
HR TR
1.3 FRAEE

P4 3 F 8 RO I2 B R 2 A0 A K L 2 mIL
T RS R, 3400 r/min B0 8 min, B HIML
W, —20°CHRA7, FFHF ELISA &:ll; %5 F EDTA
LB RAESNEFR KA. 2 mL, 4325 P 240 i [ E

T#EI A B ARRIRAE, ff T2 i PCR A .
1.4 ELISA ix#imEF HPVB19-IgM #0 1gG #ifk

HPVB19-IgM F1 IgG ELISA #6371 £ 43 1)
W) 5 [E Virion Fl Serion 2 7], FEEAL TR AT
FRIN M YE 1:100 R, ArifExt AN BH X #] 1:10
Wik s FEARR AL 2 5N A 100 pL FRAEXT i FH
X BRI I 000975 s 37 B 60 min; 3] i
FUrhi A, BALANA 200 pL A BROVE R, HE
eV 3 U BFLHAINA 100 pL A BRI S5 A PUR
37CHEH 60 min; HAE VRV 3 IK; TERALTINA
100 pL FEYIME; 20~25 CREZE IR 10 min; 7645
L AIA 100 pL 24 1E ;30 min N 7E AL R AR
( BI0-RAD Microplate Reader ) HHis2HH 450 nm 4bfY
OD fl. Z55H @ LA HEXTIE B (1% OD {E A brifE
>1.2 FPHME, <0.8 MM, 0.8~1.2 Fn5EfHYE,
1.5 ERWEHEE PCR iE#iN HPVB19-DNA

HURE A 200 pl, SR H T M 3k &2 20 A 42 HX
7 & 4R BOIT 41k A A v ) B19 DNA, 42 HR
i 2 7E & [C MagNA Pure LC 2.0 #% 2 2 A I
568, AR TR i BB 5 iR 4T. AU NCBI B
F # HPVBI9 &% 17 R J¥ 51, W Lk T AW
TREAFR G RS W mEE: LiEs Y
5'-GGGCCAATTGGAGGTATTAAATC-3', FHig|4¥
5'-CCACCGTCCTGTAGCTTTACG-3', Fr B K JE N
117 bp; %l 5'-Fam-TACTACCTTAGTTCAGTATG-
CTGTG-BHQ1-3', SEIf 5 7 PCR A a7 &
W B M Ll R 2z ik 2 B ey A BR A F] S5
1 FRAE ABI Prism 7500 286 %E ft PCR X L 47,
SR Z A 60 pl, ALFERAR 20 ul., #U5 8h Taq
fif 0.4 uL, JK DNA #% JE fb i (UNG) 0.5 pL,
I xPCR 2 wh & SuL, L FiF50 4% 2.5uL,
% 0.5 uL, 200 pmol/L ANTP 4 pL, 5.0 mmol/L
MgCl, 5 pL, KR ZEBK AN 2R ZE 60 pL,
Z1F M. 37°C UNG ¥ 2 min; 50 °C UNG K i
Smin; 94 °C 28 M 10 min; 94°C7A8 1 10s, 55°C
Rk 35s, 65CHEA35s, Hda5 NEH; FO0ME
FRREE N FAM 2R, JO6FE 5 REBETE
Wi — 1) 65°C, PCR 45 ). DNA B & i
<10* TU/mL (6.5 x 10° % A 5 /mL ) R BAPE, DNA
B >10° TU/mL A PHM:,
1.6 Fit=aHh

Vi FH SPSS 17.0 Bt vk Bt i 7 4t 1127
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ST, HECRRHTR (%) Fon, WAIREAR R Z|H]
1 FE SR 2 K3 24 n = 40, 1 < PSS <5 I,
FHIRRIE 2 ¥y, P<0.05 HEFAS L,

2 R

2.1 HPVB19-IlgM 1 HPVB19-IgG #&ill 45 &
65 5 HPS & JL o, 43 7 A W 1 17
HPVB19-IgM F11 25 ] HPVB19-1¢G PHI:E L, BHYE
RATHIN 26% 1 38%; X4 65 B LEH, 45
0 6 1] HPVB19-IgM #1119 5] HPVB19-IgG FH
PEE, B 58 9% F1 29%, i 4H HPVBI19-
IgM BH MR L 25 A Se it % X ((=6.392,
P=0.011) , T HPVB19-IgG Bt 3 75 i £H a] 2% S
TG 2453 ('=1.237, P=0.266) .

65 i HPS & L, [A] B A% I 4 HPVBI19-
IeM Fl 1gG ¥y FHEZ 7 41 (11% ) , HPVB19 £ FH
PER Jy 54% (35/65) 5 M4 65 ] L, Jo

HPVB19-IgM F1 1gG [FIB P, HPVB19 S FHM:
R 38% (25/65) , WAL HVER L 2% TG
JHeFE X (=3.095, P=0.079) .
2.2 HPVB19-DNA #& il 25 5

65 1 HPS H L, 4l i HPVB19-DNA [H
PE 14 ], JRYLF N 229%, Hf HPVB19-IgM PH:
1340, FAPE 16 xR 65 ) L=, A6
HPVB19-DNA FHPE 2 i, YLK 3%, HHH
HPVBI19-IgM [, PiZl HPVB19 J& YL R L #525 H
BYH R (£=10.263, P=0.001) .
2.3 AERKNLEE HPS 2 )LHIGEREHEN 7

A HPVB19-DNA 4645 546 HPS LAy
R AR IR A, AR A R,
Pedl BRI S, /MR RO I 2T B A
B R, 5 I DI Rei 1, R AT LE R [A]
B (¥ P<0.05) , MFEAERY. AR, kL
90 6 3150 B it 3 R B 11 KT A O T R 25 R
Giiterm X (¥ P>0.05) , W1,

F1 FEKNER HPS BILWIGRIFMELLE [#] (%) ]
. NS s
anl - I fg ﬁ; LEUES < 1.§ f 101 < 2? ZTIOQ/L < ?ob ol = ggm = 2%(% ri/mL %Bz}g]& ffzﬁ f}%@
ik 51 36(71)  44(86) 29(57) 5(10) 4(8) 30(59) 19(37) 21(41) 12(24)
SRR 14 9(64)  12(86) 7(50) 6(43) 5(36) 13(93) 6(43) 10(71) 9(64)
P! 0.016 0.147 0.209 6.347 5.007 4.264 0.146 4.030 6.584
Pl 0.900  0.702 0.647 0.012 0.025 0.039 0.703 0.045 0.010

e NE AH PR ANAET4L; PLT NI /IMGTEL; Hb ML ; ALT AN 2N .

3 itig

HPVBI19 2 7E %% 5 K B19 Bk if 3 1M 15 5 A
HE AR K IR B K 20~25 nm (HERIE BURAERR 25,
HH— 2R L5 DNA AR e # L, R E T 1990 4F
T URTE VG 22 o7 0 25 0385 27 1R 5 [ N A A
PR ERE G, . T JLAE RIS A3, HPVBI19 J&RGL)
PORTETEAWIY K, HBORMEH 55 EM, B
EUEIJLE R Y B19 v S M, anfg
PRI st (IE) . —id MRS, diZ 40
Az RS ™ AR e a9 TP
KA i (HSP) | ORI E |
ODALR P, ZRER . IR, aitka it 8§
ANREEN IR IR Z B19 R, nTEUR
JUE NBET ™, sif LK e ", B

ARXT HPVB19 & 75 2 3 L0555 11 15 B2 R A 34 S
5 E B BB AT LU HPVB19 B B BE i R
E

HPS ARIFE R Z 0, RE, Wlh i feduE,
T %0, ey 2 M AT R T #A YT . HPS Al
ARV R 43 R PR AL . R % P HPS Fingk & i
HPS, 4k PE HPS EZ 4K TG . e . 254
AR SV, JUHURR R, Hrh EB JiH
(EBV) . B4R # (CMV) | KB EWRE.
iR . RN R S R 2 0L Y, TR HPS 1]
PRURY S & o BEEWFTCITRA, — S8 0k
R WK FINN, TR, HPVBI19 J&
Yu 5 HPS ZIAAE 21,

T, 12 HPVBI19 BYL K 7 ¥ A 75 2 |
HAUFR T AP FRI, DL ELISA 72 1 4
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12 . HPVBI19 50 1M HiA B 2758 i 3 ek
o ARG, R TREIE B A AMAAE IR Y HPVBI9
J& 10~12 d BV = A= 45 55 1 1eM Uik, 52254 H
KA KRS 1gG HriRaE B 7RIS 15 d 774,
FEe B A B &, 1oG M R R BEAE R, (H
PR SN T, 2B e bR, RIS
gE LR HPS 41 8 L HPVB19-1gM FH % %
26%, fEETIEHXTEA (9% ) , JHARHE
> 26% 17 7E 2 Pk HPVB19 & 4y, 48 75 76 8 HPS
LA B 9 HPVBI9 B R, HPVBI19 &L 5
HPS &9 v] G 2 A A PE. HPS 21 A IE 7 % Bt 4
Ht HPVB19-1gG FHYE 243 51 4 38% F1 29%, FHYE
RILETCH B 225 . AW IE R X R4 HPVB19
R BHE 2 T N b= B e g R Y, —
1A 156 B 3% [ L% b HPVB19 ik 27 8 e R 1] fE1E B
SRR, O H AT AR SR I vk RSz A UL
B I HA B B R %

7 8 B S e G e i s R, A = ]
Rl 2 R U RO, — ST, A UK
P 1gM 1 1gG AN 25 5, 12 W B19 JE& YL 1 2538 14
H—E R R FRYE, UL T B19 g 12 L2 Wi B
W45 PCR AN, A HIF 5 2R F 9% )% 22 2 PCR Jy
it —2 17 HPVB19-DNA £, 255 B 7R: HPS
ZH A U H HPVB19-DNA FH 4 14 5], HPVB19-IgM
F HPVB19-DNA ¥JBHM: 13 1], HPVB19-IgM B
A JLH HPVB19-DNA FHYE 1 %], 4l HPVB19 &
P Wb, RN 22%; B s T R4
HPVBI19 [ YLR (3% ) o E—4347 HPS H L
Il R ARFAE 7R, 14 4] HPVB19 &L 21 /& L,
112 9 Bt <2 B #5 71%, PLT < 25x 10°/L &
i 43%, Hb < 60 ¢/l & 5 36%, ALT = 80 U/L
07 93%, s B A AE B[R] >2 A~ H & N 64%, K
HPVB19 JEB G LA A 22 5, #2785 HPVBI9
LSRR HPS AR 2, IR BB E, 1/
M A 208 e g2 i, A D tg
Wi, PR E W B B, TR . R
H PR 4 6 5 R I 3 R B KT 4 T TE I
255, HPVBI9 B MIEIKRRIMEZHE, (HRE5 N
1k, HPVBI19 &Y 5] # HPS B4FE FHHLE] 1% K 58 4
BT, De Maria 25 "INy, A2 IR (1 21 240 it i N
TVEAN A REANNE, T RE AR & A LI —;
F1—HLATREN TR - v KIMRIRIEA 1 - o 45

YA TR E A A R A A T RE, SEae
MLk, B2, A& HPVB19 JE& L 5] HPS
BH S FIG R L BB A R — 25T

2% | TR, HPVBI19 7E HPS B LA # e
YL, HPVBI19 &4y 5 HPS &% Al fig HA7 AH ¢
£, HPVB19 A GE i HPS A9 3L L1l BRAEIR, AR
TR B FH HE— 25 A S P B 9 Jr v oR 4 m HE A
RRFR, ARLEZEFAHE/R HPVB19 B[] Hfth gk e
P Z Al Aefin bl HPS &S Ia], I H i w R 40
KFUIRE R %, 45 Ry 5 58 22 0 S B0k 52
WLEL I R FRAE 78, HPVBI19 YL & 1Y HPS
WO A, I/ R I 2T 2R AR I, HLE )
IO RERT, T AR AR, XTI,
AR X HPVB19 R YL A P HPS BLEA T
BEVS, IR0 KA, ot HH)E, LI
T HPVB19 J& Yt 5 HPS (&R R . I RERE K
HA5 o

Xt LRFE WL LI HPS LR R i A
HPVB19, £ Z4 HPVB19 #6351 A 8 HRAS I 351 H
Z—, XPI R T DA Rk A 28 SR YL A I IR
=, HAEI, HPVB19 ERYLAHH S HPS i To4F 5+
PEYRIT i, ISR BOREEIR T SOw AR
PE R AUA S 1A T m IR ARG ROR, A
BT 9 & A 5 HPVB19 JEs 1 Ho B9 -
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