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Abstract

Objective: To explore the clinical features, diagnosis, and treatment strategies of Streptococcus pneu-
moniae necrotizing pneumonia (SPNP) combined with WU polyomavirus (WUPyV) infection. Meth-
ods: A retrospective analysis of the clinical data of a child with SPNP combined with WUPyV infection,
treated at the Department of Pediatric Respiratory Cardiovascular of The Affiliated Hospital of Qing-
dao University, was conducted. The diagnostic and therapeutic experiences were summarized based
on the case and a review of the literature. Results: The patient was a 3-year and 10-month-old boy who
presented with fever and cough for eight days. Initial antibiotic therapy was ineffective. The diagnosis
of SPNP with WUPyV coinfection was confirmed via chest CT and metagenomic next-generation se-
quencing (NGS). Treatment included combined antibiotic therapy, anti-inflammatory therapy with
methylprednisolone, and closed thoracic drainage, leading to symptom resolution and a favorable prog-
nosis. Conclusion: SPNP manifests with severe clinical symptoms but generally has a good prognosis.
Diagnosing SPNP with WUPyV coinfection is rare and requires a comprehensive assessment of clinical
presentation, imaging findings, and pathogen detection. Early diagnosis and appropriate treatment
are crucial for improving outcomes.

Keywords

Necrotizing Pneumonia, Streptococcus pneumoniae Pneumonia, WU Polyomavirus

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 5|8
1.1. mNGS FZERRE

B AR I RESC . 0 BURbR A E T 3 22 11 PRAS 36 A O o ZFRIREN 74 DNA A1 RNA PR
HY, DNA 2 HUSR H R M3 4T E 240 3R B RNA 3R BCE A4tk 77 X317 F 5. %A MinLON
MKI1C 2 =ARIFERMFA (AR FZ LA R B EG R A )T F, WFAL reads BRESGHEEE 1). NF
GERBIOHT FRIE MRS AR B F I A ZEFER I R 88 L 5E .

**Metric** **Value**
Mean Read Length 810.5 bp
Mean Read Quality 11.8
Median Read Length 511.0 bp

Total Reads 52,000
Read Length N50 640.0
STDEV Read Length 298.3
Total Bases 31,745,553

| | 1
| | \
I I |
| | \
| | \
| | \
| Median Read Quality | 11.9 |
| | \
| | \
| | \
| | \
| I |

Figure 1. The reads threshold configured in the sequencing instrument
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1.2. IRER

2007 4, Gaynor 55 NTEMT 28 B ) L& W ) Fhod i sis 0 P R R BT WUPYV [1]. IR, 4
5 WUPYV BRYLAS H R IZHIE N, Zhao S5 AW FLKEL, WUPYV & S8 L3 PP T8 B 19 5 2 —[2].
1M BT WUPyV & 5 A0 AR Gy, v AR DA T WP IRGE od FRI A DG % o 19 A0 i, VR B AE
Y% 2% Louis Pasteur M13E EZ X George Sternberg B X 1E 1 ML K ILHU/N IR . 1886 4, 1% A
BTz 0 B8, AN B i 4 il 2 XORBR, 1974 4F B8 A 8RR A il 2 BEER BRI (SP) . SP 2 RN I ) LEE 41 X 3R
PV 28 B H WL AH B, —BOR UL, SP TSI 2 8RN KAl 48, 95 Ramphul 55 A1, TEIEIK
HHOR ISP FT S EIRFEPE T 9% f& BTG £ 1[3]. HAT, REFA I SPNP K& WUPYV [l PR 78 O RS
5E36%, AAERZXF SP & 3F WUPYV L7 &5 diE, Hik, FHsikR TIEEX SP &3 WU £
RGBS AR, BERIRE. 12, Ni2. AT SPNP &3F WU RSB E LA
CrAKAPTNE SRR

2. wBIBER

BILS, 3210 H, 20234 11 H 13 HEAE “K#. &1 K7 iz T 4, 17 + CRP:
I 8.12 x 10%L, "ERiZmff: 5.20 x 10%L, CRP: 9.49 mg/L; fili % S EAAPiIA 1gM: BHTE. 2Hr
e W RSFARIG A . KRR . 45 TR A 8 RICA LR N TURSYRYT 7 KRG, EAEMEN: A4
Mi: 43.4x10%L; "HHERINM: 38.22x 10%L; CRP: 109.08 mg/L. & CT: 1) MU P 48 22 i =3 6 i
ANiko 2) Zfiti v 2 REML. 3) TIARZ KEELL. 4) SRR . S UERRIT BERAE.

T2023 4 11 H 23 HEAF B RFWEER, ABif&fk: T: 36.0°C, P: 120 &X/5r, R: 28 K/57,
BP: 110/71 mmHg, 5&: 102cm, {K#HE 13kg, BMI12.5, FEMAYR, SMEmE, RIS 2L, T
o, ZMAERA M, A BtREI A, AR S, AR SRS . NBRS W ERERG A . IR AR A
P BREFICRE « il 98 SRR 26 B s AR COU ) BARBR (2. A B e BiAS 2: F M + CRP: [
gHHE: 18.20 x 10%/L, " PERI4HiE: 13.28 x 10%L, ML & MA: 103 g/L, Ifl/Mi: 530 x 10%L, CRP: 23.37
mg/L. D-54k&: 4360 mg/ml, LDH: 298 U/L; Ifiyl: 91.0 mm/lh; PCT: 0.36 ng/ml; MEWIR: 1162.9
mg/L. HEFREE: IgM 1.44 g/L; 1gG 10.40 g/L; IgE 87.40 g/L; FliidELEi%H mNGS [Fl7x: WU £
RURTFG— LTI 636, SH &R 8228/ml). HTXAE: BRI, MR, BIERHE
W WSERR . AMRE R, BUER, WEITERR . A AUE R L, R E, WaliER, b
My RO ARSI FE . 1) SR RREMUR . 2) BRI SCRE K BIESW N EEMIZS . IRBEIE AT
% BRERIMCAE . il 28 SCIR AR 28 BB B OO A ak M) M CRE % ERE. WU 2
R R, TRELEPEYD 2 130 mg/d PrEk Gy, HIRJE BAERE R4 (11.23~11.26 15 mg bid; 11.26~12.05 15
mg qd)Fi K, WMERE (1 gkg, 12.5 @) 3R, K T EMPIRE. LA RE KK, SAEMH CT:
FEAN SN T 2 I AN 4= (] 2)o MBS RS . e ORI AR, 2 W y: BRFFIMUNE . SRR 2 . IRFEIE A
9 M9 ST AAN 28 A M) RS AR OB AN TR (ZE ) SETEAE SR 98 WU 29800 Bk
e, RYEEILIGIKRERDL, ANREHESRERE YL, TE LBV A 130 mg/d BEARIZSMAEEE 8 /N 1 7R 70 mg
FlikrE. 12 H 7 HEAEMRE DR 7~ MEFURERATIE 2, 78U N7 CT 515 ik 20 8 & 5]
WA, WS FBIERE mNGS 7x: il REEEK R G — T HIEL 1547, %55 386,750/ml), T &) LIRS FEAk
e EEANEE 12 /N 19K 1.3 g BRE IR MG IR ISR, FFeeufs i ohi. 12 A 17 HRE & CT:
FE AR s AR ARSI R (] 3), A R R R S AR B s B SR R . R + CRP: 41
6.72 x 10°L, R4 2.29 x 10%L, MZEH: 107 g/L, [fi/MR: 307 x 10%L, CRP: <0.5mg/L; D-
TR 1390ng/ml; LDH: 225.6U/L; Mfiy{: 22mm/lh; PCT: 0.35ng/ml; MEWEER: 607.3 mg/L. J&& )L
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TEVAGE B, HBECWr: BREFIUAE. FMERR . RIEIERIR . Bl BERRT AT . BOEAR RO M) A
HRCZEM) BN RS E % WU ZRRFRYG. 1 AREERI X LK 4), £UFRIE
W, AN TR, TRENE, ERIBEYS, BUULRRARANGK . PIZENEA SR R ROE.

Figure 2. The chest CT scan (plain axial view) of the pediatric patient
shows left-sided hydropneumothorax and left lung atelectasis

B 2. BJLRER CT PHIEEE, ~AMNRSME T2

Figure 3. The chest CT scan (plain axial view) of the pediatric patient shows a significant reduction in left pleural
effusion and pneumothorax, with a large patchy consolidation in the left lower lung field accompanied by cavitary
or cystic lesions

3. BJLAGER CT I EmE, ~AMMERE. RSAERL, ETFHEFRARIESHZERTEE

Figure 4. The frontal chest X-ray of the pediatric patient shows in-
creased and blurred lung markings in both lungs

4. BJLBIER X KIERLF, ~WUASURHEEAEH
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3. itig

INBEAH i %8 (necrotizing pneumonia, NP)J& f: [X 345 1l 28 (CAP)—Fh e /b WL HLIG R FE IR ™ E 1
HRAE, 215 CAP 1 4%, “FHIRFER RN 2~4 H[4]. HIEVERT R T ERINHLSIRIE. Witk =T
J%, Hacimustafaoglu 25 NIA\N, PRBCHET 58 DARH S K S8 0 X H IR AU kL v ke i, 5185 LRIy
M. ZRRINESIX (5],

[ AMRIE 51 NP I H LI LA DT 26 BEER 3 (SP) AN 42 35 €3 4 BEER B (SA) N E, fEIRE, B4
KT 98 SR AR(MP)RAT VRS i, 5 2 S S AR SR BRI 98 LU I8 7w, (H SPNP {154k 1R mi7K~F[6] [7]-
PN AIRE S RIF 9 B o 4 B P R AU 2 (BNP) 5 MPNP #5477 % EG, [ P9 935743 59 US4 80 91 55 52 451 NP
B LGORHY [l B PE B 70 B8] [9], 7E BNP &)L, LA SP &S+, BNP & )LIIGREI S MPNP
BLKREHE, B BNP H LUK AR . ffEds b, BNP &)L WBC. CRP. PCT. IL-10 %
MPNP & JL&F+ &, 1 TNF-a. IFN-y £ MPNP i )L KA, Mo fs AR R 2, BNP i) LA iz
BURAN T2 s LDH /K-FE MPNP &)Ly,  H s A3 5 & s KF- B MPNP (8 LK. 1% U0
FHH, NP # LA WBC>17.2 x 10%L. CRP> 157 mg/L. PCT >1.505 ug/L. TR AHHE > 2629 x
109/L~ i fis ARV 61 46 BB /K7 < 3.71 mmol/L F, #8271 5 LRI BE N BNP R4,

LA SPNP Jfi %], iz PubMed. HEIRIRY . rh AR 22 0] 4 SO0 P, s R B E I TA) 1995 4%
1 H~2025 47 H, JEAIESCCHR 299§, I 3CSCHR 55 0, EBREESCER 109 5, EBRAELLCNIT IO
SHSCHR 60 55, ERRAELLLE BTN RIOSCHR 124 55, T 61 &5, Hhg2oms 308 4, )5 BT
293 5, FET: 3 B, TUEAR 12 fil. DL WUPyV AF R, iz PubMed. HHEZIM . HHAEER 22 0TI 4
SR O PE PR E INFE] 1995 4F 1 A~2025 4F 7 A, HAESSCCHR 181 &5, HFOCOCHk 46 iR, LBRE
SR 93 e, ZBRAELAACATEFEN KSR 10 4, EBRAELLLE B SN G0 STk 35 7 BN 89 e
PL WUPyV 1 SPNP Ak RS R, KR PubMed. HEFIM . BR80T 48t 1, $0E R TR
SEIFE] 1995 45 1 H~2025 427 H, HHETECCHR 0 5, H ik 0 B & LIS r b fdrh, RS
Jiti 28 S AR TgM PiAA BH PR 45 SR A2 RE IR TT 45 RN R 3R 2 — o 3RRTRAT 2 2 LI 2 S5 4 IGM FEYERE,
Aae s B LAEEM 28 SRS . 5T, MP AT AL T8 Sk, 25 LG YT i f2 v th IRl
B RUEIRPRGESET T, IRATFR N 215 SPNP &3 WUPYV IR AE . MRS R B LEAE
KA NP B fa R 2Ry, B0l se AR i HA AT BB AE NP L, R BT L4 4 S0 B IR YT
H R WK NGS DLRAHfR JF AR, i aE F 24

SP 5| E NP [ W R ik 2 —, AN SP ME—175 3, ) LENUR G ThEE N FFI, D, S
HEREM SP K2 N AT, 51Kk SP g, [N, SP BRI MYy, 5%k H s sk B AR 7e[10]. R,
FEIGRIZIT Y, % SPNP [ R A BN E B . A C R, 5 SP i &ALk, SPNP HAF KM
WA K, CRP. LDH K PCT KV s i 11][12]. BARIRE T AEN: SP NR )G, BB A NI
W e RGE, (R P MR A0 S5 S e AR MR A T UM A . RIS IR A AR IR 1, FREE SR ROE
R, PR ART R IE,  SRAEN TR AE TR T = [13] .

9% SP SIRIRFEIENG 2 dLH], B AT ARG, — BN 518 EREM K [6]. SPHME—15 3 WA
I BRI, RS EHUVAHCT ) T RERS,  BEARAR N B R AT e 300 B 27 T Rb L B Bk N LI, AT 51
22 VE R TR I W30 28 i S 02 2 M il 8 BE R B 50 o AHOGHR AR I, L0 Sl SP 4571 SR iy,
IR E R 2~3 BB, JEhEAE ) LE AR RGN R T A 14]. ISR, FE
PLIMIERY 14 B WL, A AHOCHTFRE, BEE 7 Uil 28 B BR A 45 45 9% 11 (7-valent pneumococcal conjugate
vaccine, PCV)HIN I, 51212 NPENT 26 BEER B A0 5 2 My 2 iy 14 AU 19A A, H 19A A 5™ 8
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PIRBEE R %G 0%, MAEARBM PCVT HIEILT, FHREL MIEA 3 8, HORZRME R i & g
IRBCAEIT 5 (0 R AL Hh e 2 L EA[15]. J5[E Ramphul 28 ALK, SPNP ST 4 (i B T8 %,
AT B2 41 B 7 3 58 5 80 SPNP Ji B3 £ 3]

SPNP (T4 ZRIATT + FEET X A FEBR B 12k P AR 2, AR 48 0 Ji 2% 7 T P 24 50 7 B i) LI I IR
FI S PRI A LB AE 3R o 5 2 T 7 2 U AL A BEBR B (PSSP), MUk & R K4, & AXH
BRI R BEER TR (PISP), IR 85 3 N 0 &, Bk F R SR el s — . 58 Akl 33K
Y, KT BRI 250 R BERR (PRSP, Wik kA dias . Skfmls, sk HER. FIR
MERZ[16]. [E AN IDSA #E#E PISP. PRSP 1] ik A e S G0 B BRI 25 e [ 170 AH 3T R SR 245 ml 3 50
YIEN TR IR, 75 254 N FH U7 T 75 BRI R 5 T AT 254 AR VPA

SPNP [T 2 K BUBERTT « A3 FRIRFEANEID 5 (1 AL, AR K 3k A Ay 2 i 20 2348 e aod ol A= 0 e s 1
KRBT« 0 B R BRI IS ZE il v B A i A DA GE I 1 32 B (40 B R T 5 S )
PN O[S, BIHLAA B 0 v B, (S ORI IL-6. IL-8. N B ARG BT Rl 148, 7™ AR i
98 BR P 40 M S e T, X LA A R T LA T R e, PR AR SR AR A 18] X E
(G IS, AEBUREGL BB b T DU caR AR 38 1 90 S, DAt/ B8 ) L) Jii S SR S8 93 % DL &
ARRDNAR . TSR, AHOCHE UGS, 7EG BN HPUAE RIEEAE B, BOHIEEO0RE R R, v LA Bk
HGE B LI RIER[19]. FEMRITIRERE A, R 240 E ) LI D- AR, 25 s A8 P AR ZE Ui AR,
V)2 3 BT 6L R B IR AN A2, SR S P A S S BRI kR o [l 71223 Arslan 55 AN #RiE, D- %Ak
()7 ST R A X SRAG it 2 114 ity pAy o A 0 ] B ™ e R 5 TR A G 56 2R [20]

SPNP [T : AR B, B JLEIRFEME I 28 76 Sk B 1F fi B B I A %, (R
e R i J 3 R AF (6] EAh2%3 Sawicki 55 NBFFE4RGE, SPNP 72 F B LT )i R REAR B ™ 5
Ji SR AR N e, JF B T RS IS, AN RE I T s 2, H B R il ik A B IR T T
AREANENATT T LS, S KAV, K2 8)LIE RAF[21]. AEBILE SIT R R PUSSL.
BWERPR. MG nERIT e, e R

WUPyYV - 2007 15 IXAE ) LB WPIRGE 73 W) Hh g ), 4 BRFE SRR T WUPYV B I AH S 1]
ZRiEEE T 2R TR, N/ DNA T . WUPYV &5 04T 5 % LA R K& K NI ABEF, Gaynor
LNRIE T B R R ALE/NT 3 5 L R BRI T IARE1],

A% WUPYV EUm M, FIHRTONIE, IEBH RAIEY] WUPYV & 75 A IRGE 7 I IR A, 172
W WUPYV [k 2 5 IPGE AR AT IR, IR LA o, H R TR 2250 I W T R 1) S8 Lk
TRE, ZEEE AL, MH, 45 NIEMARE TR WUPYV 195 5 308 -5 PP IR T IR 1) STk,
1M H WUPYV # 5 AR R 6 IS . 2021 R — T 50K I, WUPyV UF-5 298005 8 R 1) Fo At s 7
Bl b 7R A A I A BUB NS SIS ME ML S E0R B i B pRIE S, B AR
BOCSEIR FROE s S )% RGZHNT, SHEMIRTERR: IS EE U ERG22]. 2022 FR—HZ H
OWFFLRY, WUPYV IR G IR I R R I HoAt s 75 G4 AH X 73 (23], Rao S8 NUEE 1R B JER SR
(1) 1269 (A IFIRGESRAS, BEFURIL, WUPYV MU G R LG PR RIS TR A A s 25 B e 1) A LA EL ¥
B ZER[24].

Kl WUPyV B GL17 H LI iR 00 8L, 5 W2 ERPIGE IR Gy SR 28 IR 55 .
FHRHF AR I, WUPYV Y2 DU 2 A2 Wi [25]. 2 BImARER — BN A [FIFRE B . i . A (EK)
TR REE IR TE IR GURER . — TUCER 1 1632 I IFIRGE B G 1) 28 L B A 95 s, WUPyV g 3 220
RARR o, S e 555, Bt At J875 5% B IBIEREIR[26]. AKX EE K WUPYV S5HFIK
EE MR FERSV)HATX L, &I WUPYV I PRAEIR 5 RSV AHAL, {H RSV BEGL ) LA IZ WK Fig SAE
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WHE AR H[27].

LR LFiR, SPH BTV LEALIXPAF LN 5 8 WA ik 2 —, H SP JEHYLBE N Al 5] NP. NP
MR, SERGRHRI TR, SEAnEL7E, PIEX SPNP )5 IR O B2 . A, Eid
Wt LA BBAL I EY, AR I A5 A R AR A F K, PRIk, 2 LR, AN AT Zh A
W, BN 2 AALHLREE, WIHRIRA . EIRITI, BRI AA I 2 A R, RN AR, JF
RIS I RERN . JUNEEE, WUPYV SUMUR Gt 2 HEIPIOE SRR R, DA e VR 5 4 1 ek
Gemf, FATMEVIOGE R LMIGAIER . 117 H, WUPyV #H 5 H At 8 & IR G, Bk, BE0611ie
Wi AR YT 78 B VI S IRRR I S ER M AR A A . BT WUPYV AR b B A gL, HE
Tk AN e eI, HIHR B8R S W PRREIR M SR MR SL . (R, B A LA ff AR Ji s 00 x4

R AR T T R KA,
B M

VR IR EL 3R ARG S R
25

FITA {8 07 AR B
S5 3k
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