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(HE] a4 HiTREESEAMNES B19 (HPV-B19) RS RIGRIFIE, o &P 201942 A%
2020 4F 2 AE LW NANRER IS 94 #] B MR B & . 128 4 10y b 8 5 f 89 & ik sy, RA
ELISA DA J PCR KW M2 HPV-B19 f¢HEHiA 1gM BB /Ko HLE 3 41 HPV-B19 (RGN o
HPV-B19 FHM: S HE MG RAHE, 4% REMEREE HPV-B19 IgM MHHRK 9.6% (9/94 ) . BRRHMEZRN 11.7%
(11/94) . MREEY [1gM F1 (5% ) BRI @Hija 14.9% (14/94) 5 I 0IE B # HPV-B19 IgM FHHE 2R 18.0%
(23/128) . MZERFHIERN 19.5% (25/128) . RRBRYLZ N 26.6% (34/128 ) ;5 fEFEXTIRA] HPV-B19 IgM FHER K 1.1%
(1/89) . HBRBHMER A 2.2% (2/89 ) . BAKEEYLFN 2.2% (2/89 ) o RAIEIMBIREH HPV-B19 SRR YL 5 T e x Fi e

(P=0.006) ; I EE SRR T REMBREHE (P=0.037) KA (P<0.001) . REEMBEHS,
LT AN AR FEAS PRSI (PRCA) . H BB st (ATHA ) . Saebh i/ Mss/ P58 (ITP) Flf Ak FEfsdk
M (AA) B35 HPV-B19 BEYLRETE, 090 44.4% (4/9) | 27.3% (3/11) | 25.0% (4/16) F121.4% (3/14) ; I
Bhggep, JEEA W (NHL ) g MEpk e 4nig S (CLL) B9 HPV-B19 R R m, 251k 42.9% (9/21)
37.5% (6/16) o BIMEARALEEH, HPV-B19 HPEH4EIRT K (P<0.05) ; NHL. CLL MZ &k MHHM (MM) &
i, HPV-B19 FHYEA LI 4HE & HEREAK (P<<0.05) ; NHL. 2S8R A M (AML) | 2otk e 40 i G s
(ALL) /&, HPV-B19 FHEE ST 5 & BEwlnt B (P<0.05) . #4#® MK EE HPV-B19 BRI,

HPV-B19 B2 M 59 1 BIR YT -

(X8R MBS, Mge; AUNGE B19; Bl
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Characteristic analysis of human parvovirus B19 infection in patients with hematological disease

WEI Wei', WANG Lei", ZHAO Yimin®

1. Department of Laboratory, Shanghai Eighth People’s Hospital, Shanghai 200235, China

2. Key Laboratory of Thrombosis and Hemostasis of Ministry of Health, Jiangsu Institute of Hematology, the First Affiliated
Hospital of Soochow University, Suzhou 215006, Jiangsu, China

[ Abstract] Objective To explore the infection status and clinical characteristics of human parvovirus B19 (HPV-B19) in
patients with hematological disease. Methods A total of 94 patients with benign hematological disease, 128 patients with
hematological malignancy, and 89 healthy individuals at Shanghai Eighth People’s Hospital from February 2019 to February 2020
were selected. The levels of specific IgM and nucleic acid of HPV-B19 in the plasma were detected using ELISA and PCR. The
infection rates among the 3 groups and clinical characteristics between HPV-B19 positive and negative patients with hematological
disease were compared. Results The positive rate of HPV-B19 IgM was 9.6% (9/94), the positive rate of nucleic acid was 11.7%
(11/94), and the overall infection rate of HPV-B19 (IgM and/or nucleic acid positive) was 14.9% (14/94) in benign group of patients.
The positive rate of HPV-B19 IgM was 18.0% (23/128), the positive rate of nucleic acid was 19.5% (25/128), and the overall
infection rate of HPV-B19 was 26.6% (34/128) in malignant group of patients. The positive rate of HPV-B19 IgM was 1.1% (1/89),
the positive rate of nucleic acid was 2.2% (2/89), and the overall infection rate of HPV-B19 was 2.2% (2/89) in healthy controls. The
overall HPV-B19 infection rate in benign group of patients was higher than that in healthy controls (P=0.006). The overall HPV-
B19 infection rate was higher in malignant group of patients than that in benign group of patients (P=0.037) and healthy controls
(P<<0.001). In the benign group, the HPV-B19 infection rates in patients with pure red cell aplasia (PRCA), autoimmune hemolytic
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anemia (AIHA), immune thrombocytopenic purpura (ITP), and aplastic anemia (AA) were higher, with 44.4% (4/9), 27.3% (3/11),
25.0% (4/16), and 21.4% (3/14), respectively. In the malignant group, the HPV-B19 infection rates in patients with non-Hodgkin
lymphoma (NHL) and chronic lymphocytic leukemia (CLL) were higher, with 42.9% (9/21) and 37.5% (6/16), respectively. The
HPV-B19 positive patients in both hematological disease groups were older (P<<0.05). In patients with NHL, CLL or multiple

myeloma (MM), HPV-B19 infection decreased the reticulocyte ratio (P<<0.05); in patients with NHL, acute myeloid leukemia

(AML) or acute lymphoblastic leukemia (ALL), HPV-B19 infection prolonged bone marrow suppression time after chemotherapy

(P<<0.05). Conclusions HPV-B19 infection rate in patients with hematological disease is elevated and HPV-B19 infection may

influence the condition and treatment efficiency of these patients.

[Key Words] hematological disease; hematological malignancy; human parvovirus B19; bone marrow suppression

N /M% B B19 ( human parvovirus B19,
HPV-B19) 2 —f 4k DNA 8, I 5
Cossart 25" F 1975 4EFE Sk LA B3 1L 3% i %
B, S4i/MREERL, R/NERER T E—REE
X ANARBUR B o 200 B0 AN IS R A4l
P IR, AT B T 7R
1, HPV-B19 BT REFHULE S4B . A
KR A2, HPV-B19 YLl fiE S5k
G LALLM A%, BGLIEBUK . B SR .
GILFET-S T IkAh, HPV-B19 i85 B /R
RoOMER ., B, IR FR KRN
REpEMR AR, fE 2 B ME P, HPV-
B19 LA HFL A7 e, SEUSMESIN, Lk
BAA, HERIM/OEAE . k20 s > E
FI4x 40 s e L LR B R E T R A2 4
WL, S EYL HPV-B19, SRR AU,
WG HE— 25 BT B0 F A e HPV-B19 [ %F
AIE B HF 955 1 52

1 BREFE

1.1 BFRsT % 41A 2019 4E 2 A % 2020 462 H
e TS N\ R E B2 R 94 491 KA i 80 2
H S 128 9 M B . R i YR A
40 7], 2tk 54 9, A 19~89 %, Wi 49 & ;
I3 P JeE 41 55 v 68 9l . Lotk 60 B, AR
25~82 %, Wi 46 %, WANRE: (1) RS
Wi oAy R M I YR B IV R BRI B 2 R
BB ENTIRITTREMRE; (2) E3NMAN
T . HEBRbRME: (1) MEER; (2) £
FERIRRAS MR AN R EURRG (3) A IF A
JEd . BB AR 1. SRR LI
A NN R B BE i A7 IR K 1 89 44 fi i Ak IR

BAERNRE, B 40 24 Ltk 49 K, Fi
21~83 %, Hifii45 % .

x1 MikmHE
Table 1 Types of hematological disease

Disease type Number
Benign hematological disease 94
Iron deficiency anemia 15
Megaloblastic anemia 14
Immune thrombocytopenic purpura 16
Autoimmune hemolytic anemia 11
Renal anemia 15
Aplastic anemia 14
Pure red cell aplasia 9
Hematological malignancy 128
Myelodysplastic syndrome 25
Acute myeloid leukemia 20
Acute lymphoblastic leukemia 12
Chronic myeloid leukemia 12
Chronic lymphocytic leukemia 16
Non-Hodgkin lymphoma 21
Multiple myeloma 22

12 ik Fabml W 5T N 42 5 I K b
A, R FRIER XNG 3000 113553 BT AL 43 Hr 1
AR, B BEFR KL 3 mL TR, SR
&E [ 5 R B0 AL B i (2 500 r/min,
10 min) , IMIFARAET-80 °C vkKFEH, HT HPV-
B19 IgM $i& Ll K& PCR kil . I IEARAS 2500 )5
SR FH IR S e W BHaC8 ( ELISA ) A4S Il V5 9% 75
IgM Hifk, Z BRI G AS, IgM HUikuk iz =
10 pg/mL M BAM:, <10 pg/mL REAM: .

1.3 HPV-B19 #@Aem  IMEhsA B0, W
THWVE R RN, IMA R ARZR . EP 5 A
B LA Ak 78 kT B0 RO AR R . SR
ABI A )& # PCR AL I HPV-B19 R
VP2 JPHiE47 i PCR i, 519kt il
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THYANRSER (£2) . #FXPCRE 1KY
Ha. 95 °C TAEME 60 s; 95 °C A8 205, 45 C iR
K 30s., 72 °C &M 30s, 35 NEH. 2 kY
Ha. 95 °C TAEME 60 s; 95 °C A8 205, 60 C i
K 30s. 72 °C I 30s, 35 MEH. X 158 4

BRFEXT (bp ) AY PCR =i A7 B g W R e FhL 3k
BAFEmEERS. RHS 10~100 1 HPV-
B19 JLRL1$5 DS 107 (N3787 ) AE A FE T
B DA Sl A R B et B

%2 HPV-B19 #%# VP2 F 3£ PCR RE5|#
Table 2 Nested PCR reaction primers of HPV-B19 VP2 sequence

Times F5'-3") R(5'-3")
1 TTCTTTTCAGCTTTTAGG TATTCCTGTGACATATTT
2 TATAAGTTTCCTCCAGTGCC TGAATTGCACATGGTCTTCATG

1.4 %its43®  RHA SPSS 11.0 43brkdi . it
YR LA X £5 3% M(P,s, Py) 7, 4R AR
PRSI AEAS ¢ K3 s THECFORI n(%) Fom, 4]
FECR R TR . Kk (a) K 0.05,

2 # R

2.1 AR HEAR HPV-B19 B F 0L 94 il R
PRI B, 9 LT 1gM BHME . 11 By
R BAYE, Horb sl i 7 1gM BuiA PR E 3 1. B
b I 5 A% FR BH A S B . TgM T A K A% R XURH
6 i, HPV-B19 SR GL RN 14.9% (14/94)
128 1] ifi 6 b g £6 & v, 23 i i 1gM BHAE |
25 {9 i Vi A% R FE M, HG b Bl i v 1M TR R
PE O il B VE AL IR B E 11 6. TgM Biik Kz
FRALEYE 14 4], HPV-B19 MKIRYLR K 26.6%
(34/128). f@FEEXF AL, 1 Bl IgM FHPE .
2 o) it v A R BH M, G e B0 it v A% R BH
1, 1gM $Tik A% R X PHYE 1 4], HPV-B19 &
PRGN 2.2% (2/89). KL VE MR % HPV-
B19 SRR i T XTI ZE (P=0.006) ;
LI R H 2 HPV-B19 S AE YL 3R 5 1 R I i
i (P=0.037) FI{gEEXTRZH (P<<0.001)
22 ks EBH HPV-BI9 B R4 Rt
ML B, 4l 20 240 M 54 BEASPE 3E 1 ( pure
red cell aplasia, PRCA ) . H Bt Mk

( autoimmune hemolytic anemia, AIHA ) . stk
ML /NB R D 4598 (immune thrombocytopenic
purpura, ITP ) FIFAFEfF:FE 1 ( aplastic anemia,
AA) BFH HPV-B19 P RKE, 55K

44.4% (4/9) . 27.3% (3/11) | 25.0% (4/16)
21.4% (3/14) 5 SREMEFTIM (iron deficiency
anemia, IDA ) . E4IZL40EPETR L ( megaloblastic
anemia, MA ) N PEF ML ( renal anemia, RA )
HARKIE] HPV-B19 B,

M e B b, AR A & R (non-
Hodgkin lymphoma, NHL ) . 18495 EL 20 Jid 1 119
( chronic lymphocytic leukemia, CLL ) |, 21885
F1If%% ( acute myeloid leukemia, AML ) . ‘8448
ZHIMH% ( chronic myeloid leukemia, CML ) | ‘&
a4k B 2R A5 1E ( myelodysplastic syndrome,
MDS) . £ H 46 (multiple myeloma, MM )
A1 2CHE WK EL 20 B (IS (acute lymphoblastic
leukemia, ALL ) 3% HPV-B19 BRYLRINEE, 4>
WK 42.9%(9/21) . 37.5%(6/16). 25.0%(5/20).
25.0%(3/12), 20.0%(5/25). 18.2%(4/22) F1
16.7%(2/12), AML, CML., MDS. MM K&
ALL JR# 410 HPV-B19 B R 2 R RS IH# 18
SC; NHL il CLL &4 HPV-B19 BYe 3R T HiAlb
5 (P<0.05) .
2.3 HPV-BI9 Atk Ly Fbk ROM ik 5 % 4l 4%
AEMLE g5 (KR 3) Bon, RN EE
Hi, HPV-BI19 FHPEFE AR E R (P=0.013) .
AA BT, HPV-B19 FHYER MZIZLA0E 5 LA
F HPV-B19 fitE# (P=0.016) ; PRCA £
1, HPV-B19 FHME# 21 4040 22T 4 o
FAR T HPV-B19 FITE# (P<<0.05)
2.4 HPV-B19 Fatk L B b fo ik 75 & & 16 R4 42
e R (R 4) Bon: M MIEEE S,
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HPV-B19 B fHMEFF#HE K (P=0.001) . (P<0.05) . NHL. AML. ALL ¥, HPV-
NHL., CLL } MM #&+, HPV-B19 FHME AT B19 FHM: & b7 I B & 40 il B (8] B {2 K F HPV-
A b5t EMXF HPV-B19 A B19 FA#H (P<<0.05) .

&3 HPV-B19 PRIES FAME R 1 M s B I R HFHE EL
Table 3 Comparison of clinical characteristics between HPV-B19 positive and negative patients with benign

hematological disease

Characteristic Positive (n=14) Negative (n=380) P
Age/year 58.949.5 47.8+14.4 0.013
Male n(%) 6(42.9) 34(42.5) 0.980
AIHA (n=11) 3 8

White blood cell count/( X 10%L™") 49425 58+2.1 0.560

Red blood cell count/( X 10'%L™") 23409 25408 0.728

Reticulocyte/% 2.12+0.63 2.871+0.83 0.194

Hemoglobin/(geL™") 68.51+20.6 75.2+15.1 0.095

Platelet count/( X 10°sL™") 160.4+18.6 195.2427.5 0.077

Lymphocyte count/(X 10°L™") 24+04 22403 0.715
ITP (n=16) 4 12

White blood cell count/(X 10%L™") 51%1.7 6.3+2.1 0.321

Red blood cell count/( X 10'%L™") 34106 3.7+1.0 0.585

Reticulocyte/% 0.7940.16 1.02£0.38 0.147

Hemoglobin/(geL ™) 102.1£16.3 111.2+27.5 0.547

Platelet count/(X 10°-L™") 253+16.2 414251 0.064

Lymphocyte count/(X 10°L™") 1.940.3 21+04 0.638
AA (n=14) 3 11

White blood cell count/(X 10°L™") 1.5+1.2 1.7+1.3 0.815

Red blood cell count/(X 10'L™") 1.840.5 23407 0.088

Reticulocyte/% 0.04£0.02 0.1240.07 0.016

Hemoglobin/(geL ™) 5464129 67.9420.3 0.310

Platelet count/( X 10°sL™") 2244163 35.8+20.1 0.313

Lymphocyte count/( X 10°L™") 0.5040.09 0.60+0.09 0.708
PRCA (n=9) 4 5

White blood cell count/(X 10%L™") 55+1.3 6.1£2.6 0.689

Red blood cell count/( X 10'%L™") 2.0%0.2 24402 0.021

Reticulocyte/% 0.03£0.02 0.161+0.08 0.017

Hemoglobin/(geL ™) 61.31+17.4 74.54+20.3 0.058

Platelet count/( X 10°-L™") 154.6+30.5 199.7433.9 0.077

Lymphocyte count/(X 10°-L™") 2.7+0.6 24404 0.809

HPV-B19: human parvovirus B19; AIHA: autoimmune hemolytic anemia; ITP: immune thrombocytopenic purpura; AA:
aplastic anemia; PRCA: pure red cell aplasia.

£ 4 HPV-B19 PEE S B84 i 7% A g 25 3 1 R 431 b %

Table 4 Comparison of clinical characteristics between HPV-B19 positive and negative patients with hematological

malignancy
Characteristic Positive (n=34) Negative (n=94) P
Agelyear 68.61+6.7 523+11.2 0.001
Male n(%) 19 (55.9) 46 (48.9) 0.487
NHL (n=21) 9 12
White blood cell count/(X 10%L™) 6.1+1.8 57+1.9 0.631
Red blood cell count/(X 10'L™") 37405 41+0.6 0.122

Reticulocyte/% 1.021+0.54 2.01+0.77 0.004




82 Chinese Journal of Clinical Medicine, 2025, Vol.32, No.l FREIGRES: 202528 #3248 H£1H

Continued table 4
Characteristic Positive (n=34) Negative (n=94) P
Hemoglobin/(geL™") 1104+13.4 121.6+£17.4 0.125
Platelet count/( X 10°sL™") 158.9+14.3 185.6+19.6 0.001
Lymphocyte count/(X 10°L™") 1.8+0.4 1.7£0.3 0.733
Median bone marrow suppression time after chemotherapy/d 16(8, 23) 12(5, 19) 0.018
CLL (n=16) 6 10
White blood cell count/( X 10°L™") 25.1+5.6 28.4+7.1 0.350
Red blood cell count/(X 10'L™") 3.1+0.4 3.940.6 0.012
Reticulocyte/% 1.09+0.36 1.9740.52 0.003
Hemoglobin/(geL™) 92.4+13.1 104.9+18.3 0.058
Platelet count/( X 10%L™") 99.4+17.2 115.81+20.6 0.125
Lymphocyte count/( X 10°L™") 11.14+3.5 124+24 0.421
MDS (n=25) 5 20
White blood cell count/(X 10%L™") 3.8+1.6 51422 0.230
Red blood cell count/( X 10'%L™") 1.7+£0.7 2.1+0.5 0.048
Reticulocyte/% 0.87%0.35 1.29+0.46 0.053
Hemoglobin/(geL™") 50.6+20.1 6421174 0.142
Platelet count/( X 10°sL™") 55.1+18.3 59.3+21.6 0.694
Lymphocyte count/( X 10°L™") 1.340.3 1.140.2 0.517
AML (n=20) 5 15
White blood cell count/( X 10%L™") 10.8+5.3 12.7£4.5 0.443
Red blood cell count/( X 10"%L™") 23+0.5 2.7£0.6 0.198
Reticulocyte/% 0.12+0.09 0.194+0.07 0.087
Hemoglobin/(geL™) 68.2+15.7 80.4+19.4 0.033
Platelet count/( X 10°sL™") 41.4+17.6 52.3+18.8 0.270
Lymphocyte count/( X 10°-L ") 3.2+0.6 3.4+0.5 0.513
Median bone marrow suppression time after chemotherapy/d 23(14, 28) 14(13,21) 0.022
CML (n=12) 3 9
White blood cell count/(X 10%L™") 13.8%+3.9 16.4+4.7 0.412
Red blood cell count/( X 10'L™") 3.0+0.6 35407 0.297
Reticulocyte/% 1.15+0.64 1.841+0.72 0.173
Hemoglobin/(geL ") 90.3+16.5 104.6+18.9 0.272
Platelet count/( X 10°-L™") 184.2+27.6 201.3+34.2 0.455
Lymphocyte count/( X 10°L™") 47+19 45+22 0.381
ALL (n=12) 2 10
White blood cell count/( X 10°L ™" 10.5+5.3 12.7+8.4 0.735
Red blood cell count/( X 10'%L™") 3.0+0.6 32405 0.624
Reticulocyte/% 0.39+0.09 0.46+0.11 0.423
Hemoglobin/(geL™) 89.7+18.2 95.1+15.7 0.672
Platelet count/( X 10°sL™") 83.9+16.1 97.2+18.5 0.370
Lymphocyte count/(X 10°L™") 7.2+3.1 75443 0.428
Median bone marrow suppression time after chemotherapy/d 20(12, 32) 15(10, 25) 0.042
MM (n=22) 4 18
White blood cell count/( X 10°L™") 6.1+1.9 58+2.0 0.787
Red blood cell count/(X 10'L™) 3.0+0.6 3.54+0.7 0.202
Reticulocyte/% 0.78+0.12 1.04+0.22 0.035
Hemoglobin/(geL™") 90.1+18.3 104.3+20.6 0.079
Platelet count/( X 10%L™") 140.8+20.6 185.3£31.7 0.015
Lymphocyte count/( X 10°L™") 1.9£0.6 1.7£04 0.264

HPV-B19: human parvovirus B19; NHL: non-Hodgkin lymphoma; CLL: chronic lymphocytic leukemia; MDS: myelodysplastic
syndrome; AML: acute myeloid leukemia; CML: chronic myeloid leukemia; ALL: acute lymphoblastic leukemia; MM: multiple
myeloma.
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HPV-B19 )15 F= 40 i R NS £0 Z 4H 40 i ;
HPV-B19 U5 40 B P ol iARsha
QU R, ki P PR L P PR A AT
LA LIRS 1 4 6252 HPV-B19 Jiky . K
AR TARNBEZ PHE, 5% HPV-B19
BEGL ., PHUEIE RIS RE, FELLANM . iR
BIANM, B, P A MU A L
I, HPV-B19 it P HUlsal {2 AZLANML . s 4 &
FRZANME, M SFECATIN  Ar 4i  ak 20 LA K 1fi /N
Wi/, Frickhofen 25" {4 [al BRMEBFSE B, 57 1]
#4534 PRCA (acquired PRCA, A-PRCA ) H#
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