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Abstract Objective: To investigate the effect of high bilirubin level in neonatal bilirubinemia on neonatal my-
ocardial injury. Methods: A total of 191 neonates with neonatal hyperbilirubinemia admitted to Children's Hospital
affiliated to Nanjing Medical College from December 2020 to September 2021 were divided into mild group, mod-
erate group and severe group according to serum total bilirubinemia('TBIL) level. A total of 65 cases with TBIL>
290. 7 pmol/L were classified as severe group, 52 patients with TBIL level of 256. 5-290. 7 pmol/L were selected
as moderate group, 74 patients with TBIL level of 205.2-256. 6 pmol/L. were selected as mild group, and 49
healthy neonates were selected as control group. Serum levels of TBIL, indirect bilirubin(IBIL) , lactate dehydro-
genase(LDH) , creatine kinase(CK) , creatine isoenzyme(CK-MB) and a-hydroxybutyrate dehydrogenase(HBDH)
were detected. The correlation between TBIL, IBIL and levels of myocardial injury markers LDH, CK, CK-MB
and HBDH was analyzed by Pearson correlation analysis. Results: LDH, CK, CK-MB, HBDH in severe group
were (492. 538+ 117. 720) pmol/L, (172. 3844 74. 847) pmol/L, (41.769+8. 556) pmol/L, (310.123+96.591)
pmol/L; (476. 692 4+ 137. 934) pmol/L, (152.769 4 56. 084) pmol/L, (37.692 + 5.703) pmol/L, (292.076 +
83.016) pmol/L in moderate group; (434.716 4= 115. 765) pmol/L, (129.094 +47. 226) pmol/L, (27.3514 &
5.336) pmol/L, (277.635 =+ 5.336) pmol/L in mild group; (362.018 +86.065) pmol/L, (95.469 + 33.221)
pmol/L, (26.428+4.55)pumol/L, (218.551447.156) umol/L in control group. There were statistically signifi-
cant differences among the control group, mild group, moderate group and severe group(P <C0.05), and there
were significant positive correlations between LDH, CK, CK-MB and HBDH and TBIL and IBIL (P <0.05).
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Conclusion: Neonatal hyperbilirubinemia may cause myocardial damage in children, so it is necessary to closely ob-

serve the myocardial markers in children, pay attention to the condition of children at any time, and timely diagno-

sis and treatment.

Key words

& 21 & 1t FE Chyperbilirubinemia, HB) 2
TR AR LR P AR 21 2 Al & A 25 6L Bl 21 20 fl 24 i
it 2 FEREAL BN 58 4, S BOML AR N I £ R K F Tt
1o s | L R A A R i B R B Y — 28 LR
WO . M HB B AE LR R 45 G R4 &
AT o T A B AH 21 2 K SF D) RE U 55 L R4 %
F 2ok o i e L HE AR T AR LAY fl 2 R T IX, 4
PRI B ik 22 20 i, 5% ) C DNA & B, DT 5 &
AU R e . B RiF 5 © Z0E 58 & kB Y
JRET 2 KT 23 5% B LA K pl 28 R 45 3 B — 2 1R
BERIAE . BRI OE T HB X #2840 M LA A 1Y 2%
B AL AN G RE O E A S B B ST AR X A, B
FEAEF & . BF9E K30, HB B LR P90 E 25 88 B
3 N R R B YRR 21 R HE AR DR ot s B2 A B v KT
JRET 2 0] {2 060 WL & — 5 i 345 L i B0 L
143 1 0 & 0T H I DR 3R BN BT W, JE X HB
L, S8 BB I A IE R R s . QAR
JLIR IS AR S i & 30, 7T fig 23 5] B A 90 UL 2 A 3R
BE i R LG WL 4540 . AW 5 38 O X S IR ET =
(TBIL) . [a]4% B 21 % (IBIL) 5.0 U458 45 b5 75 90 #H
e B BF ST, HE— 3R HB %FEr A4 Lo JULZ0 i 16
15 1 5, DT A I R I2 97 4 R AR 4
1 BREFE
1.1 %%

PEHL 2020 4F 12 H 2 2021 4F 9 H BB H)
191 {5l HB L R BF 58 % 4, Hod 5 98 i, % 93
B s AR 0~28 d. MRIECIL BT A L) 5 B
KL WrbR L I TBIL™>290. 7 pmol/L & fF
20 65 fi], TBIL 256.5 ~ 290.7 pmol/L N B
24 52 5], TBIL 205. 2~ 256. 6 pmol/L 4 %% 4
74 5] 5 5 3% HCTR] S f B BT A L 49 i A X RE A, 4
PR Z WK ER LR EZER TR T E
X (P>0.05),
1.2 AYER57

Cobas 8000 ¢702 4= H s A Ak 43 M S Hofi &

hyperbilirubinemia; total bilirubin; indirect bilirubin; lactate dehydrogenase; creatine kinase

WA (FEEZ RAFD .
1.3 Kk

il 4 40 TBIL . IBIL . 2L B & (LDHD L
PR B4 (CKO | LR Bl ) T (CK-MB) | o ¥ 3 T R
Jii A B (HBDH) K,

1.4 Sit2fhb#

K H SPSS 26. 0 etz 5k o B iE 171+ 5
LT R R L X £S FoR, IE 84010 1 5 %
JHELRE AR Kolmogorov-Smirnov #; 5 , £ 4H 8] H %8¢
KRR 2550 AN B LSD+ k. R
HI Pearson #H 5¢ 43 #1 TBIL IBIL 5.0 JL# 5 b5 75
¥ LDH.CK.CK-MB } HBDH /K 2 [a] # %% ,
DL P<<0.05 AZESAHZGIFE XL,

2 #ER
2.1 44 TBIL 5 IBIL /K ko4

A TBIL Ky (335.618 £ 40.038)
pmol/L " FE 41 A (274. 033 £ 9. 312) umol/L. %
4 Ry (233,182 £ 14.809) pmol/L., X} & 4 Hy
(141.752449. 251) pmol/L, 4 Z0 TBIL /K 4%
EZRAYIFE L (P<<0.001D),

4] IBIL /KR (311, 929439, 187) pmol/
L. 4 (252. 884+ 10. 033) pmol /L R4 N
(212.736+19. 989) pmol/L X} 4] Ry (122. 487 +
50.078)pumol/L, 4 #1 IBIL /K F 48 2% 54 48 it
F L (P<C0.001),

2.2 4 Ao MAr &Y LDH,.CK, CK-MB &
HBDH /K 3%

LDH.CK,CK-MB } HBDH /K [t # . &
WP EHSREASWRA. ERER ¥R X
(P<<0.05), L% 1,

2.3 I OIFREY LDH.CK,CK-MB &% HB-
DH 5 TBIL.IBIL A 3¢ ¥ 43 #r

LDH.CK.,CK-MB ¥ HBDH &5 TBIL, IBIL

2 [A] 5 g 2 A G (P<C0. 05), L3k 2,

1 mFOCHAREFY LDH.CK.CK-MB & HBDH 7k F bk #; pmol/L.X +S
4 %% LDH CK CK-MB HBDH
popiiEa| 49 362.018+86. 065 95. 469433, 221 26.428+4.55 218.5514+47.156
Lyl 74 434, 716115, 765 129. 094447, 226 27.35145. 336 277.6354+5. 336
W 52 476. 692137, 934 152. 769456. 084 37.69245.703 292.076+83.016
EIEH 65 492.538+117. 720 172. 384474, 847 41.76948. 557 310.123496. 591
F 13.41 19.53 88.51 11.49
P <<0.000 1 <20.000 1 <<0. 000 1 <<0.000 1




« 880 - I AR 1l Y 2 2% i

535 4

% 2 IiF LDH.CK.CK-MB ¥ HBDH 5 TBIL.IBIL

7K R 8 K 1
B » TBIL IBIL
EiEL 7 %
r P r P

LLDH 191 0.2508 0. 000 5 0.249 1 0. 000 5
CK 191 0.339 2 <C0.000 1 0.344 0 <C0.000 1
CK-MB 191 0.426 1 <<0.000 1 0.427 0 <<0.000 1
HBDH 191 0.220 3 0.002 2 0.214 2 0.002 9

3 it

#rAz L HB B B AE & & b 8 800+t 23 il 5 ()
R AR, R A RAEH AT A
45 %50 AT R B TR AR LI & B A s AR 58
G RINIR LT 2 A & A Z AL AT 5 1R 9 AR L
B, BT HB BILIRNAELE S 2 K p b 3
A MMRL R, 8O A A 20 N & A HERL,
e R B AT A B R [R] AT A B [R) R R A 48 405 0
EOR R OURE R oA R R R Y SRR AL, R
PR PR 4> B T e 2 B AS 5 Pk ek 3 o mE v Y ek
A BEEMREARBARBEA , @KL R 2
Xt HB LAY M 28 R G0 vs B ™ R E B & gE
SR B R T HB 0 L4 5 Y A 5GP A
FEMIRT R HE5e R —"07, M at K3 RN
T P IRLL R A — 8 BRI L RE A B AR RO LA BE
o B AE S P 1 R ML B 8 L A I A R
i B S B — R E Y SR AIE AR R
B K ) A B A IH 21 R 7R R P 2 S B oAb
JE) MY AE B v A G S AT I 3 A S 06k L A0 O A Y
175 00 DT 5% i J L0 S e R G | K- I IR 2
RWSHER IR S R G KRG AL, Qs
U JFF IO B U A i RRORH SOG4 AU ER R 8 0
PR B AE I PR T A L 2 L %k HB LAY O LR
Pikm B P e AT WD, DT A B TG R bR % B AR
JLA 175 A8 Ak DL K s SR BRURE L 199 96 97 5 Tt

LDH.CK.CK-MB } HBDH &0 L b5 ik
Yy 1) B2 G 4y, TR I R Bk Tz T R e L
YA S A P B AR L. R R . LDH,
CK.CK-MB } HBDH 4§ 4fl il N 25 9 77 75 T Pl 1k
ST 12 1 A R 5 e W 0 i S W e e
F AT AN PN 25 W T I YR S EOA R T A B
Fi LDH, CK,CK-MB & HBDH i} 8l B & 7}
f i AR K HB LR 4E TBIL K40 H
o EE 3 AU LA, R R R, 4 A
B0 L 45 bR & ® LDH, CK, CK-MB &% HBDH
K25 H G2 X (P <0.05), [F B X}
LDH.CK.CK-MB & HBDH 5 TBIL. IBIL 7k
A9 AH S 35 4T Pearson AH 54381 & B, .0 LR A% B
&% LDH.CK.CK-MB X% HBDH 5 TBIL, IBIL
TR B 2 EAH 56 (P <<0.05), i) LDH.,CK,CK-

MB N HBDH ffi TBIL.IBIL /KT @ m It e, L
FEBF 5T & TR 5 K B RH 128 25 %60 LA B o o —
SE M X T R B T HB AR LA A i W AE A

e MR R R DI AL B IE 213K JHF A 5 i S I 4 A

BB ARG A ML R MR T ALK 8y .0 L4 B L 38 Bl 0

JUL A R F 4547 o B R G 3% 1T A 4 TR RE L T 0 L

2 A % 1 H A T BE RN Y R O UL 5 B

Pt R Y HB LR N TBILIBIL 7K ) 3

ARV BE 09 FE e B, A6 A i 76 26 o LDHL CK,

CK-MB K HBDH 23 th B — & P2 B i T i
Zr L prig A JL HB &)L i+ LDH.CK,

CK-MB [ HBDH /KB 2 i T4 B 37 4= LI B

Wil 5 BILAAR PN 1 A 25 6 ML AT 2K SF- Tt i T 36 £ L $2R

o TR B Y IRLAT 28 KO 23 % B L B — o R B A0

UL 005« 5 I R T AR 2 B2 o, B i 6 HB ALY

O WU 0 A 3 W A W 00, DA 5 B o DR & 9L i L

i T8 A2 AL, B8 B s SR BURE DG 297 it

PSR A EE B WA AETE R £ i

S % 3k

(1] 5K¥6,5F FH46, T B . o i O LG 7K 7 6587 A= L il
ARMAEZW P IR ZE X [T]. LigEE2),2021,42
(19) :35-38.

(2] #HEH.MOCHE. HAEIL ABO % I &)L 1 & £ F
FRHTLI . IR R ML % 2% 35, 2022, 35(6) : 410-413,
418.

(3] "WHEEMHcZZENS S HRBERRIEERYS
QR HF 0 R T KE B 2, b E BT R A E PR
ZRARHE 2L 2R & 2 Ik LR A R 22 PRl
BIRE T (2019 [T, P22 BE 2= R K, 2019, 28
(4) :421-428.

(4] wAREES 0N ERF 20 A O BR8P Es
I8 2% iR A iR 2 5L 45 v B & B IR BN Tk A AR YT
H5rE 2012 (faf A) [T, o 4.0 1M & 0 44 75, 2012, 40
(4).:271-277

[5] Routray SS,Behera R, Mallick B, et al. The Spectrum
of Hemolytic Disease of the Newborn: Evaluating the
Etiology of Unconjugated Hyperbilirubinemia Among
Neonates Pertinent to Immunohematological Workup
[J7]. Cureus,2021,13(8) :e16940.

(6] k). 4% i, 55, B2k L 02 3 i 5 22 LT
Boige OB B S BB RN X R o Fi2W
597 247 ,2021,13(12) :2047-2050, 2055.

(7] ZESr M, e, BRI A5, 05 1) B e AR IR 21 %
KMEVEAMRIERMA la SR ERECHBXERLIT]. g
[ 435 4 0 I 5 24 K 52021, 19(18) : 3141-3145.

[8] Wang H,Su M, Yang B,et al. The influence of hyper-
bilirubinemia on indexes of kidney function in neo-
nates[ J |. Pediatr Nephrol,2021,36(11):3711-3716.

[9] Myle AK, Al-Khattabi GH. Hemolytic Disease of the
Newborn: A Review of Current Trends and Prospects
[J]. Pediatric Health Med Ther,2021,12:491-498.

(T 4% 883 7D



F1z2

THR LA A S A B R RO LT B BT N BRER 1 B8 v o iz T (B + 883 -

3 itig

T8 T Uk VA 1 4 AT e /0 ot 2R b it i Y TgG
o AMAXT DAT 25 R IsI/E RS . Bt s g =4
FHRF TR g e RN, FL7E R i ad 72 b IR 2K
FEV IR A S 0 7 T 3 G M 1 OB K L B
WG Y. B AR E DL EE O B
e PR A B, B £ 0] W R R % 24 A Fr
A, AW E M AL 2 BT IR TR ROCR L 1T
i B 3l 4 MY Yk % B 0 L AE I T 2F S5 I E O
FHANE .

ENSR s R N B SRS AV 7 S
BLOHLAY NG = S0 00 % . VR /8 BT 5 i R &
O O e A N i N R I NS X o I (SN S I
A e U B O AL B AR — o B B> T T
PRl MR T TAE N L HRAE R T . S e v 1
FRASBGE T 2 AL AIUAR A = R A A AR B
Wit = I dn 1 B PR O A TAE R T2 IR Rt AR st
U6 % 7E A — W ) 42 00 2 2 A DL AR AS A I
Wz, TAENGATE A o) 40 k3 2 O DL 2
AR AT Ab R A [A] B, 58 0 K IR AR 2
I LB ZH B T 4 v Ak B TR, RS AR AR 9

DU B ) 45 48 1 28 70 10 min, X5 28 58 20 FH i 9 £
HHEEE L

2 ML AR I DAT 23R X 21 40 i #k 47 Pk %
PRAE R ST G5 2R TR I AEAE R 0T AT AT BE 1 AR
DAT 258 Bt . RAFEE Wit vk ik B &£
SFHLNEREE R R DAT B9S2, 45 1 A
BREE H-RAI DAT 1t A7 2 ZEX0F 20 4 fl k47 3 IR
VR, 5 A 5T oA v VR 40 A e T o R R ok
DAT W55 45 5 — 280, Wk, R g LR\ F
TR RN HILAR s 0k VA 21 40 B 34 RE A A%kt 4 1 3% Bl 43
X DAT 25580 T4

Rt — 2 BIE 2 RO R RO IR Y
RTINS ST R R 6 o - = Bl | EARE 1 08713
LR EWHEREG 2 A LERMEEAYR
K. 5 b SCue s e a8 bk T4 DAT Kl 25 AR [

SR, MLAR 2H U6 ¥ 5 19 20 48 B vk B2 W B AR T F

A I 2 T A B 20 R AR R O MLTE TR S B B

b VE W R AR Y O 2 AT R R 2 LA

AL AL Z WIS A, Y% 8 LS A2

0.6 mL A= FRER /K A, BD AT 15 Bk B2 2 300 W 21

20 Y B, BRSSO i B L T AR I
Wb s i1 T A Bl 20 Bk R R O FLTE BE R I [R]

24 AbRA ALK T E S L S 5 & 7 A — i

] B N T 25 3K BZ AR A £, PRI AN AT i A b 3 i v

BN 2. PR R T BE AR R X 2140 A B AR A

K% H Bl 4 M i 250 LT 1 T R R AT 48 L i

il . PR IZ A JE SR AT AR T K 1 B Y AT Y

PE BB BRI R ) 2 Ay SRRy I B A T

DY g
25 L ik B HT A Sl A0 vk O pL ] A e R

ZLANM AT 4 S B R RO D A T e L (B A

TE ML 2 52 B i)

PSR A EE B WA AETE R £ i

5% 3k

(1] BtsREr, ERE, B, % AP A RE 1Rt
AR A 58 B 1 52 0 R 3R 5 DR T SCLT L I R il 9 2
Zeii,2021,34(8) :548-551.

[2] Bicakci Z. False-positive direct antiglobulin test in he-
matologic malignancies [ J]. Pediatr Hematol Oncol,
2017,34(1) :36-37.

(3] wier, £ =, i F 3. 2 ElE R R E R IM]. 4
R AT AR TUAE AL . 2014 :127-128.

[4] Parker V,Tormey CA. The Direct Antiglobulin Test:
Indications, Interpretation, and Pitfalls [ J ]. Arch
Pathol Lab Med,2017,141(2) :305-310.

(5] #.74 C BB, 5. AL AROR VG B 0 2 A8 L)
PO B AR S8 2 Bomy 8 8 [T, 1 R I W 2% 2% Ak
2021,34(12) . 874-877.

[6] RAFE BRI, K EE, 55 L0 240 M e I X IR0 6
R B TN IR A R IR e 0 43 B LT . I R
1546 55,2020, 22(3) :272-276.

OlcA% B #1:2022-06-09 6= B #1:2022-08-16)

(k3% 880 7)

[10] Du L, Ma X, Shen X, et al. Neonatal hyperbilirubi-
nemia management: Clinical assessment of bilirubin
production[J]. Semin Perinatol,2021,45(1):151351.

[11] FEw, XU, B8, % R R FAEAR/ AEA
VO AR M 38 B A R0 000 PCT R 5 3 48 P9 P B2 1
MAELY T I PR O M50 % 35, 2021, 37(8) : 714-719.

[12] M8, 5k E W8, 2=, 5. 4T 22 & L 5wk ah ki AR
AR AN ST B im O WUBEFE & 35 37 &k b Bl (i 13
TIPSR L. vy B B R 2 27 ik, 2018, 49 (2) 1 136-

139.

[13] SHEM, TR, PMEEES 55 il /N /9 B 200 M L 1 5%
G Grace P43 E ST Bedf i 8 2 M e AR 3 Wk 8 G-k
Bt A O I0L 787 = 1 0 T AR (B LD . vl ) 0 JkoRE A 2% 3
2019,27(8) :700-707.

[14] Muniyappa P,Kelley D. Hyperbilirubinemia in pediat-
rics: Evaluation and care[J]. Curr Probl Pediatr Ado-
lesc Health Care,2020,50(8) :100842.
OlcA% B #9:2022-05-17 15 =1 B #1:2022-06-30)



