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H 8. BT o) L Rm B R G IR PRAFAE . J7i2: HE20224:10 A ~20234E10 A Hiil K2EE 2B
B R JLE B B B A J LRI R B R G AR )L, MR B LI — MBI e PRAFAESE, BB SHr152
BRI R GeRAE  LIIS R R R, BRITEEFE/LERFEREERER. 451 FMA15267R
REREF AL, BHE)L85HI(55.9%), LiEE)L67H1(44.1%), F7=)L7H1(4.6%), & H)L1456]
(95.4%), 13147(86.2%) B JLHPL KR, 13841(90.8%) 8 JLATHIZXEME, 67H LR, T—HFIH )L
RAVIRERIT, AR EBILTUMNERTER, e B)LEEnk, EXAE)L16f], REHE
L1366, HSEiEdmt, EFEARILEFEHMBEH TREP < 0.001), FEAEHFEAR IR GBKAT &M
IL2¥RBEFH(P < 0.05), EEASHREHARLEERN. REEF~. RRER. RRETHHERES
WEEXL TMREREREHTRESRERAERAZAERFLRIT¥EX(P<0.05). Fik: FHE
U RFBRRE L NRIERY:, DRAANZE. BERHEPREERANE, EEERIL, TS
R, EREB/ILESHABH TR, SIHBRREEFRESRRSREERILES REEERL.
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Abstract

Objective: To study and analyze the clinical features of neonatal coronavirus infection. Methods: The
clinical features of 152 neonates with coronavirus infection admitted to the Neonatal Department of
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Zhejiang University School of Medicine from October 2022 to October 2023 were retrospectively
analyzed. The risk factors for severe neonatal coronavirus infection were explored. Results: A total
of 152 neonates with coronavirus infection were included in the study. Among them, 85 (55.9%)
were male and 67 (44.1%) were female. There were 7 premature infants (4.6%) and 145 term in-
fants (95.4%). 131 (86.2%) of the infants had fever, and 138 (90.8%) underwent chest X-ray exam-
ination. 67 infants had no abnormalities. No infant received antiviral treatment, and most of them
were treated symptomatically and improved. All infants improved and were discharged. There
were 16 severe cases and 136 mild cases. Compared with the mild group, the severe group had more
frequent decreased appetite (P < 0.001). The levels of amino-terminal pro-brain natriuretic peptide
(NT-proBNP) and IL-2 were significantly higher in the severe group (P < 0.05). There was no signif-
icant difference in gender, whether premature or not, age of onset, or season of onset between the
severe and mild groups. However, there was a statistically significant difference between the two
groups in placental abnormalities and co-infection with respiratory syncytial virus (RSV) (P < 0.05).
Conclusion: Newborn coronavirus infections are mostly mild, with fever, cough, and nasal conges-
tion and runny nose as the main respiratory symptoms. Even in severe cases, the prognosis is good
in the short term. Children with severe infections are more likely to have decreased appetite, and
those with placental abnormalities or respiratory syncytial virus infections are more likely to de-
velop severe infections.
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1. 3]

7 E S PR 25 B AE SR B 2 2 beta JERRBEE R I — AN BB R SRS RNA i EE, S TR
Y LUK I 5] S ) R R A Y MR BB AR COVID-19. [ 2019 4F 10 A AR, 43R O 7R iw 25 i
B 7.74 12, FETH 700 Ji[1]. BAEUE NGRS AGE, G RGK B X ATEE, BRI
BEWE I S0 OB (2], SR H A A A R A ) Leb R 2 O FU BB b, T A VE 2 1) R gk — 20 B
B, ASSCIEUBE BT T 152 374 )Lk bR 35 B IR R R, R T BT AR ) Lab bR s 25 993 Jak e ™ = R B2 1) AH

2. #IRE
2.1. HRMR

i 2022 4 10 H~2023 4 10 HAEHT RSB ABE R ) LEE BR e LB IR T #1209 2019 7R 2 1Y
Bl RIFHEAE 28 RN, ZWrbRERYE CorA e Rm 2L 1l 2277 5 R (UT 2R HiR)) [B1+ e
Wb EEAT I IE, AT S CbRHER B 1) BATH N B A A QIR R R B 2) BAT AR —Ffl
PAESR IR SR E L R © Frodms ey, @ FrdmaEsisailimeg; © #idmsEs
B BRI @ R IEE RN R R R 19G BULIARACT N SR 4 DA BT IRAE CEr AR IR 5
YR 2129777 ROATHTR)) [8]. CHrAE) LB AR 2 12 W 51607 & 5 360D [4], @R
AT ATy A . p L BRI RS, KRR LR IRR I, G mdl: JFEREH R, P
M) SEREH(ER, fEER), & AR % FE RS &) LR fE R .
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2.2. ZIRINE

WS BLIIRPR R, A E(L) BILM RGO PERI. HAARES . HARE ., Aar k. AT 3K,
s FEAKL BRdt PRIFIE DL BRI . RO H . BOMFETT O NBRRIESE: (2) BERIGIL: BERAERS.
SPACIRDL S SERZR « 22 RO O (3) ImPRAEAR B 5 FFAE-5 I ACRE : IMPRERIL S SIS A L V6T 1% DL
EBRARE SIES IR FeIR%%.

2.3. GIHESH

K SPSS22.0 BT X A KA HEAT 138 S AR R 70 HT o 70 RASER AR KR, ZRIED R
AR HEARPE AR R e AT ISR, R BRSSP R R AR IR Al (P > 0.05), UK
AR £ AREEROR, ZFREONTRAIMSIREAR tR 56, 5 AR 2 IS0 A, 8 2>
AR AL (P25, PT5)RoR, ZRMEn IR HAES HR .

3. R
3.1. —RERLTHT

LN 152 BlET A )L, o Bk L 85 411(55.9%), et L 67 51(44.1%), F =)L 7 11(4.6%), 2
H L 145 1511(95.4%), thAE4K # 2y 3210 g (2960, 3497), iR 1#4(38.97 + 1.39) J&, K 4FE# 16.5d (10.25, 22.75),
152 )L, AEEAELH L 136 9], EAE4LE)L 16 41, o 6 )L BhE, 1 6L IR T RT
BRI, 2 B8 L PR s, TP BB R, T LA Bl R LA IR OE S e R
e, fE 152 )L, A 131 Bl IR #, P 38.1°C (37.8°C, 38.4°C), FRL:mfIE] 1~5 K, 1HHEJLE
PRI, RS 35.0°C, 30 fil)L&IFME RGUEIR, 6 BB LR EME, ENE 1. 13 FIE)L
17k ILIRIG 2, 6 18 )L MRI A & R38R 78, 1 618 )L MRI 37k B2 i, 1 658 LR /R A R
i, 1508 LRRIRE N AT BE RS . 4 B8 JL MRI SRR, Horb 3 618 LRIUVEIR R AE, 1
Bl LRI DN ARE G EHE, FIo0ii. 4 60 LM MRI 3R AR H 5 S,
3BIELHEIBHIR A THE S, 268 LEMEMTEES, 168 LHIARTREES, HILE L

Table 1. General clinical data of 152 cases of neonatal coronavirus infection

= 1. 152 BlhE ) LB RS R —RRIE AR 521

— I R AE #1%(%)
5 85 (55.9)
LS 67 (44.1)
fiEie
<37 [ 7 (4.6)
>37 145 (95.4)
o605 5
Jigi= 73 (48.1)
e 79 (51.9)
HA R E 72 (47.4)
REFLIREFR 35(23.0)
R
<71 K 24 (15.8)
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Yk
>7 K 128 (84.2)
Rk 1(0.6)
R 131 (86.2)
37.3C~39°C 127 (83.6)
>39°C 4 (2.6)
IR 2R SERE IR 123 (80.9)
BREE 7(4.6)
IF-I ML A B <, 2 (1.3)
HAL RGURER 67 (44.1)
I RGTEIR 30 (19.7)
B I OERE O E 2(1.3)
EEARESS 23(15.1)

A4

iﬂ‘i: A\ B?\jﬁl*%)b C\ DIEJ—‘A%)LH E\ FIE—AA%)L’ G\ H IE]—‘/%)LO

Figure 1. MRI findings of 4 children with craniocerebral injury
B 1. 4 BlfsR5A5 2L MRI 3=

3.2. IGKRFRIM

B L R B B EE A SR ERE A R A Wi, PRI 2 gt g X, A 51 BB LH
LT %, Horh EAEZH 12 9(12/16), FEEREA 39 #1(39/136), PiZHxT Lk, Z F A Giit2% = X (P <0.001),
WL 2,
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Table 2. Clinical manifestations of severe and non-severe neonatal coronavirus infection

F 2 fiE) LB R mERAEEASEEERIRATADH

Il RS 2 [n (%)] AR SiE(n = 136 f4) FREL (n = 16 f1) V! P1A
W% ik 91 (66.9) 6 (37.5) 0.732 0.395

K 118 (86.8) 13 (81.3) 0.049 0.825

GiE 10 (7.4) 1(6.3) 0.000 1.000

mx ik 20 (14.7) 2 (12.5) 0.000 1.000

e TR 39 (28.7) 12 (75.0) 11.779 0.001
TR 0 (0) 6 (37.5) 43.666 0.000

33 SLBEKE

FESEIG EARAR T, P ELE AT 2. AR FREEL B, kg i o bl APk 4 i sk
AHE. WA E A LR A RS T T TE R 2 R (P > 0.05), fERAETRAR T, FT
HEJLATMFESRIEY, 1 BIEES )L C N [ (C-reactive protein, CRP) &, 7 #l25EHE )L CRP JF
, WAZERTTG R 37 B8 JL(37/41) A4/ 2-6 (Interleukin 6, IL-6) Tt , A EAELL 5 4,
BRELH 32 17, WZH 2 RSt (P> 0.05), 5 5l & )L(5/41) y- T4 & (Human Interferon-y, INF-y) Ft 15,
HAER L 11, WAZERTGIH R ERZMAR-2 (Interleukin 2, IL-2) EH % 7A Gtk L (P
<0.01), {HIYTEEFTEE N . RN GIFR E W, 5 4 5 AR i R AR i A B el T, 257
Siitep B X (P <0.05), P 3,

Table 3. Comparison of laboratory parameters between severe and non-severe neonatal coronavirus infection
=3 LI ERFERAEEASIEEEAILEREIRIRELR

SEEZEHEFR[N (%)] AEEAEL (n = 136 ) FAELH (n = 16 1) FAItE P {H
41 i T2 (x 10%/L) 7.72 (5.81~10.78) 9.45 (6.36~11.06) 1.000 0.317
4t B 18 (13.24) 2 (12.5) 0.000 1.000
rh LA L S 43 B (%) 37.3 (27.8~45.9) 32.8 (28.4~44.6) 0.614 0.539
rpME R 4T P 5 (3.68) 0 (0) 0.000 1.000
Ik ER 4H  E 23 EE (%) 41.9 (31.3~52.5) 41.9 (32.2~53.4) 0.058 0.954
AT A (g/L) 141.5 £23.3 145.0 £40.2 0.517 0.606
MR (x10°L) 335 (252~421) 296 (194~355) 1.040 0.298
CRP F-#&i(f) 7(3.7) 1(6.3) 0.000 1.000
AST (U/L) 39 (31~51) 39 (28~46) 0.533 0.594
NT-proBNP (pg/ml) 876.5 (664.7~1260.1) 56283.(3475.3~17797.6) 2.085 0.037
IL-2 (pg/ml) 2.51+0.79 352+0.76 2.690 0.010
IL-4 (pg/ml) 2.6 (1.95~3.05) 2.3 (1.8~2.5) 0.818 0.413
IL-6 (pg/ml) 250.9 (20.6~801.6) 375.4 (29.6~685.6) 0.080 0.936
IL-10 (pg/ml) 8.8 (6.4~12.7) 7 (4.9~7.3) 1.694 0.090
TNF-a (pg/ml) 2.9 (1.6~5.0) 10 (2.8~12.3) 1.475 0.150
IFN-y (pg/ml) 3.7 (2.5~5.8) 3.8 (2.7~7) 0.478 0.632
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3.4. BIT5%)3

ZHHTE L SARS-CoV-2 B LBE G T LAWEE . WA, 77 G180 LAS A W 56 X RE S
FRifT, ENEAH 37.5%MELT ABUAE RN, PALRZER LS EE L, B 25%K1E LT LA
FREREE IYRTT, 43.8%0) & JLTE B4, 18.75% LT 24 B MW e R M, Y TR ELL, %
RAGFE S A B UERB L b, EEA R K E(8.94 £ 7.30) K, FHAEMHN(5.39 + 2.81) K,
P 22 7 et 25 = L(P < 0.001) (5 4).

Table 4. Treatment and outcome of neonatal coronavirus infection in severe and non-severe groups
4. M/ ERFRERAEEASIFEREART S

T 5 A AR E S (n = 136 H1) HIEL(n = 16) I P {H
PFERE 2 (1.5) 4 (25.0) 0.001
WER 0 (0) 5(31.3) 0.001
PR SRR 9 (56.3) 0.000
S E R 0(0) 7 (43.8)
REIR LA L 2 (12.5)
PUER 28 (20.6) 6 (37.5) 1.485 0.223
{EREREL 5.39 £2.81 8.94 £7.30 -3.807 0.000

3.5. —fIERELE:

SOREIR, MARILEMEN . 2586 WAKE. ABRE. KWER . EGEE . EiR77 .
Ma%. 7 oK. BRI T 22 RGP > 0.05), BRI LIGH F R & e s s, P4
ZERAGIFE (P < 0.05). WAL JIERERFER . A, SR B R B R TS0
R G I L, A IFRPIRIE A IO R A R LEE L T v, 3 AR L IR IR TE e R
HrpEAEdL 2 ), AR 16, WALESFAAAES S (P < 0.05), MIfEAIFANEG. &I,
AT L &R RO E (BAES K S8 R DRI s L. 0] R st 55) 7w, Wiz
FLG IR (P > 0.05). HI# 5 AlH, Jilh ™ mA AR A8 # b . PRIRIE S M BB o5 LS R
Br. WL S,

Table 5. General data analysis of neonatal coronavirus infection in severe and non-severe groups

5. /LB R ERAEESIFEERRN— RN ST

HIRE 2 [N (%)] JEESEL (n = 136) HEIEH(n = 16) Az 1 P{H
PE5I 0.254 0.614

% 77 (56.6) 8 (50.0)

gy 59 (43.4) 8 (50.0)
Fp= 5(3.7) 2 (12.5) 0.606 0.436
HAE AR TE (0) 3260.85 + 418.45 3236.88 + 763.24 0.195 0.845
PNUAZNEE(0)) 3603.53 +521.73 3551.25 + 795.58 0.356 0.722
S REINTEN(s)) 355 (40~570) 250 (-20~720) 0.513 0.608
R () 16.5 (11~22.5) 16.5 (8~22.5) 0.322 0.748
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WEYR T 0.578 0.447

RE 2L 12 (9.0) 0 (0.0

H A 122 (91.0) 16 (100.0)
fia % 1.000
H 132 (97.8) 16 (100.0)

X 3(2.2) 0(0.0)
o387 2 0.111 0.739

iy 65 (48.1) 7 (43.8)

HlE e 70 (51.9) 9 (56.3)
FKRH 21 (16.2) 3 (20) 0.000 0.990
it G 10 (7.8) 2(13.3) 5.822 0.121
EE R 1(0.8) 2(13.3) 0.029
MR IT = 1.000

BERLMESR 57 (45.2) 7 (50.0)

TC 77 YRR 16 (12.7) 1(7.2)

TR IR TR 53 (42.1) 6 (42.9)
SRR (y) 32 (29~35) 30 (29~32.5) 1.299 0.194
BERAER (y) 30.91 £ 4.50 31.27 £ 4.27 0.294 0.769
LR B 43 (31.6) 7 (43.8) 0.484 0.487
FROIR IR 6 (4.4) 1(6.3) 1.000
ST R 10 (7.4) 0(0) 0.347 0.556
B R I5 13 (9.6) 0 (0) 0.674 0.412
iRt 20 (14.7) 3(18.8) 0.003 0.954
HIHNE 10 (7.4) 2 (12.5) 0.054 0.816
H IR 10 (7.4) 1 (6.3) 1.000
WP T 5 P 2 1(1.0) 2 (20.0) 0.020
SR H I 21 (20.0) 3(21.4) 0.000 1.000

4. g

B35 SARS-CoV-2 [FIANI A8 5, 2021 4F 11 H, B IRk 1 — A #1# SARSCoV-2 4% 7tk ——Omicron,
Omicron Z& S RR7ERA 5 JUJE PR E & 42K, JFBURZHT Delta A8 70k BN AR ERAT (178 SR [5]
Omicron A% 5tk o e B MERE ok, ALIRIE LR, (HIHAE BRIPIGER S HIGE Has, MR gusiss, Btk
TEERERR. H 2022 4 12 A, REX 2019 R R E R ECR AT TR, B 2019 TR EE 1
NBERH AR T — i, BN SENEE, B4 )L SARS-CoV-2 Y th i al Bl R IEE Fhdr . i FoebIk
TWREHRIRAT S A, 4 )L SARSCoV-2 &4« £ y Omicron AR kIR Gy, 4 K2 HOVRIERG:, )
HON E RRIE R, SRR L, FETC R LE R RS A IR SIE[6] [7]. ASCHFFAE LA
W, 5B FARGE S (EEAE AR, N 10.5%, ELE BT RE R . X ARSI T AR 4 b R
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PR BRI B LB A AE A A IFAE

AW R LA 70 AR R B EIRGE RE R Wi i . S FE/E N1 KR I, 5.9% LA A RGUEIR N E
RFI, EFHDIRDE), WEE, 3.9%LUIHL RARINE KRN . ZHUE) LR LUK A EZE il
W WK S5 WP TEE IR O BRI, OO BN R . MKt 85 MEIRANT 32 S0 H AL R Gk,
BILHIEHE, RN 7. 5E . MEEMERARI, 2 G1E)LHICME REERN, KNLZ RERIE
CEGAE. B KuAetEgm, SEEERIERETA )L COVID-19 Ik RRIM—5L[7]. Garcia R0 &
7~ 10.6%F B LT EHGES, 14.1%FH EL0ES, 27%F B SEWAE, FuEmE AR 12 K,
6] 1~69 K, 1.7%[&E)LAET:, FEIETHERF 3208 B=SH A I . ARH RIS AL, 72
SCREIELLL BB B R B, AU 4.6%, EFelT IR SEAT, TEAET-E)L, 15 2023 FFERMLIAE[7] K 2= EE55 (6]
PRI SR IE — 3. X AT R S ARULR A LoV AE B RE IR = L, F= LI D, 5= ) LUARE R L
&%, HAWNBEFERETAE LR ]y 2022 4F 10 H J5, AT #&EL Omicron SN, 1M Garcia ZE44 A 1T
I H LL 2019~2020 4EJ5 %, ATHRLL D614G. Alpha. Beta. Gamma 1 Delta 2545 54k [8], Alpha
A R R R 5 B [R50 A O, Omiicron A8 e MR 7 TR b I A= 7 B 14 XURS: 22 B SR T Delta 28 5 bk
[9].

ZEREE B 4T 1 524 HlE AR )L COVID-19 IR 1) siie =k A 4, I 15.5% 0 &L I = 24
BRI, 17.3% B A PR 82D, 6.5% CRP 157, 17.3% 445 25 5 11 =1 [6] . A 97 45 B4R 13.2%
B LE AT R B, 3.3%M R LR R4 R %, 5.3%0 )L CRP Fhmy, A AILE L H IS 2= 5
1, B A h T 2R A (R Tk LA KRB, (L ASHIF 7 o e PR 20 S R % PR 2R T s 1 A B A
Bk gnpe ~ B L N EE B L. PRI COVID-19 HF KR FI ML A 5 4z i B, {H % IR
FEARIE HAE COVID-19 B4 B S t I Hh Poks 4 i T Atk 2118 T B [10] - SARS-CoV-2 J& L4l il = 7 A&
AR, SEAE T PRI GE A 28 SRE KGR, AR R I U 2 S ECA B R R, SRR 2 1 R MR
YA, BUESRES G INE, SECERERRYL[11], FIR, AR SZ R e A R R AR Y, 5
AL 98 P O B A MR L A, 36 3 BEL BRI A 7 (R R M I A, A1) S RE R B SR BT, RIS RS ) v
FIANHI T 1L-6 25K P RGE TR, IR SORE B [11]-[18]. S VIoeiE B LA R ki gn i+ 5. ke gn
FTHECA Bh T 2R T AR R Lo i J R )5 o

FLPE AR 2 B GVE R (R RN ERE I R fE R 3R, X ATRER IR T 572 LM R R A LR R GRS
ATEE, THRREEMIRE RS, AR REART LR AKin ZE[1410FFH, AR E 5584 )L
SARS-CoV-2 )™ 5 f% B 0 3 AH OGP o X AT RS2 B TR 78 00 O (25 T 350, 7EIX PR IRAE L, 9N LE
NREAIL, BrE)L W RERH )L, BILHAERE SIRBEARME. 7 857U, F 3B LGE >
36 Ji, 1{Iawe 35 )&, 2 flfiaie 34~35 Ji, X 1 4 & )LIRES/NT 34 J& . Zimmermann &5[15]/0F 72 7R
5 AL 2019 bR EE g AH b, B L N ERE IR 0 = A e T 2 H JL(29% vs 8%), 7 44U
o, 3 A (43%) 7 B, Horb 2 LT ENMOES, EERR R E, B LA EROREEE A )L
(6 K vs 4 K), (HIZHFFwMELLX 2 B LIG PRFR I H 2 5= ) LB COVID-19 fr5li#d. 7E Devin Z£[16](1)
— TR LR FE T, 8T T 918 2T COVID-19 A )L, e 71 6, JEESE 847 6, #FTEK
B, EREZH B LR AR AR E v T AR FAE4L(P < 0.001), A B IHERS 59555 ™ AR E LS, A B
HERE T ER A, ABEAKAE (<2500 g) & L& FAE COVID-19 YL XK B & (P < 0.001). Devin
L6 AR Eon, S5AEHERE COVID-19 4= JLAHLL, HJE COCID-19 &Y HT A= JL 7= Lo il 58 =y
F7AE SERE (0 401 56 A OO IR RS B It P D M P It O . ) LR I A8 e A o R
PESE) LI = (P < 0.001), XE5AMFRIG RAZER . A ITERREUESE ™ & HREHT e AL 1 G
BRRI 2, X AT REAR T AR eI LR A LA R, B2 LREARD, R RIER—A 5, i Kt
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FH, ¥ REAE.,

WF 5 R I A I P IO 75 s 3 L2 FRE COVID-19 IR IR fa i 3, HLE 5 R AP 3 s, (£
WK . SRAAFE, JL#E B4 )L SARS-CoV-2 YL AR RAR XS &2 04, 10 RSV BYL U 5 5) 512 )L
BRI TE G, JUH AR B Y)LLT]. fER T, SR E R A2 SARS-CoV-2 Fil RSV (13 [F#E 41 i,
SARSCoV-2 JEYLhf, S BAMEFEE, M RSV BULR!, /a3 3[18], SEE™EL 2 LK
INFIBEFHZE, LG H PR EEE. AHFE, SARS-CoV-2 )3 B s 2 2 BUFHZNAR[19], i RSV #E
) o 1 A B AT B, 1 B AEA  VEER T K 95%, — HUXSSAH Mo p g, Mt
ghEt s R, BRI B9, BRI Boar i B AE M 46 [20]. Rodriguez-Fernandez Z:[211#47 1
— IR BRI IE, b LB T 24 ) LB — RSV &Gt RSV & Jf SARS-CoV-2 & YL HFRE, A Fi
R IRA IS 5 00 1) B S AR DGR, AR REI R B (7 (7~9) K vs 5 (4~8) K, P<0.01), FHFEw
R SR AR R LTE £ (76.9% vs 39.9%, P < 0.01). ASSCHIFFT B, 25 A i i B 94 ik BT 44 7K 7 5 35
A4 )L COVID-19 FEAEEYLAH . MGk S5 il 28 R0 J7 SE SR AR O, il P US4 il 2% 51 e 1 e 0 Jok s F
DA K ZH AU AR S 2 S EUR R BN IE B T [ 22], COVID-19 & 4e S350 545 i B 22 5| 2 H T 23].
— TN AP TR B, AR R R AR i i R B K ST A A R AR A B B 1 (790.57 pg/mL vs 160.56
pg/mL, P < 0.001) [24], 7EJLE S, WF7E4RIE NT-proBNP ] L F T AN 3542 W COVID-19 J&4 5
OERZ B K% RERIELGEA MR R L, HREE N 100%, F557 N 93% [25]. AT AR, EiE
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