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Use of Heart Rate Variability in Evaluating Influence of Newborn Hyperbilirubinemia on
Autonomic Nerve Function MA Ying, WU Xiu-mei, QIAO Xiao-xia, ZHANG Hong-ai. Department of
Newborn Pediatrics, Xi’an Children’s Hospital, Xi’an 710003, China

Abstrac Objective: To observe the change of heart rate variability (HRV) in newborns with
hyperbilirubinemia, and to discuss the influence of hyperbilirubinemia on autonomic nerve function in newborns.
Methods: We selected for this study 162 newborn infants treated in our hospital for hyperbilirubinemia.
According to whether indexes of exchange transfusion was achieved and whether exchange transfusion therapy
was received, patients were divided into Group A (neither achieved indexes of nor received transfusion, n=89),
Group B (achieved indexes of but did not receive transfusion, n=34), and Group C (achieved indexes of and
received transfusion, n=39). An additional 50 healthy newborns were selected as the control group. Indexes of
HRYV of the three patient groups before and after treatment were analytically compared with that of the control
group. Results: Before treatment, there was no significant difference between Group A and the control group in
all indexes of HRV (all P>0.05). Compared with the control group, standard deviation of R-R intervals (SDNN),
total power (TP), and high frequency (HF) of Groups B and C before treatment were decreased (all P<0.05).
After treatment, there was no significant difference between Group A and the control group in all indexes of HRV
(all P>0.05). SDNN and HF of Group B and SDNN, TP, and HF of Group C were increased after treatment (all
P<0.05), and SDNN of Group C was higher than that of Group B (P<0.05). Spearman linear correlation analysis
showed that SDNN and HF were negatively correlated with level of total serum bilirubin (r=—0.217, —0.266; P=
0.000). Conclusion: HRV is a reliable indicator of the severity of neonatal hyperbilirubinemia. For newborns
with severe hyperbilirubinemia, exchange transfusion was effective in improving autonomic nerve function.

Key words newborn; hyperbilirubinemia; heart rate variability; autonomic nerve function

3 RAR SEVE (heart rate variability, HRV)
SRR B YOI AN 22 5 SR PR O
HEMSIRE EZ S hr . HiAd L LT
FIMAE 2 T8 F T 25 P R R BUIR 2T R AR K
INERAE , Al 5| A Bz ik S A B B g,
AR U W IR IR IE SR 2 — e 2 A L
H R R R 60% , £ LR & R R

Al Ik 80% ™M B AR JL R I 2T 2 I AE X A&
JLes Ji VB 2SR E A EN HH
AJLEMMLLE MEE S A F e E D aefiifi 2
[E] ) 5 2 H i N AN B ST il . A
AFFE [P A 162 51 e AT 2R il i B A L
A1 50 Bl R A LI RSB, L AN ]
F R v DT 2 IRE SO R YT O it



MR SIREEEE - 20194E6 1 - 4514535 - 6]

B JLHRV (52

1 #ER5RE
1.1 —f&F#

LB 4 2016 4F 1 H 2 20174F 10 H TR EHA
Y7 1 s AR AT 28 IURE 7 A2 LI IR . N ARRIEE « i i
37 ~ 40 J& , AR 2500 ~ 3999 g; H it <10 d; £
A A L RZT 2 IMAE 12 W7 bs 7 < 5 Bk i, AR 21 25 7K
- = I - B 2T 27K F it 26 i fi X KF (56 95 'H 43f
SO AR RS . HEBRARAE : B Z AR =B K
T A ISR RAE L il B s A T E R N
g R T R LA s W2 DT AIRYT . AR A R L
R e AL 162 41, Horp 55 87 4], 42 75 i) 5 A\ e 1A 5t
7(2.98+0.53 kg, Hi%2 ~ 8 d.

i AR 18 B4 M 7 VAR AF B B 452 0 i 7 ik
O3 A RIS AE , RPEF T4 09677 ) 89 19, B
2 GEBR MLFRAE , AR TH IR YT ) 34 4170 C 41 GRE
P FRAF , PEAT TG Y )39 . Bl y 7 4R 1E 2 1R
2014 4 AR R 2 2 LR A o AR ) L 2l AR AR
JLR AL R 2 W RN T & G AR,

5 e ) SR T A L 50 451 SRy o) R, £u 9 B 28
1), 22 22 1) ; PR (3.110.70 ) kg, H% 2 ~ 7 d.
12 Fik
121 WBITHEE BM20144E P 4B BE 225 LR 4
Sp LA R A L ARET 2 AE 2 W FYR T
LR AR ) LR R 7805 A R YR R YT O
% ITRL AT RERUS I8 2 I R . X T ik
MLIEYT B A L, e it it FO L2 8 04 2 s, — Ky
150 ~ 180 mL/kg; XJ TAR#EATHe A7 ATHT A= L, T LA
SIS FIRIAYT o
1.2.2 HRV M R A28 E RS A F ComrXM Holter
IMT RS, i IR 2R M B A Loy 3R YT R ANA YT
3 dJEBESEIE 5% 24 h X RRAUHT AR LR H IR vk i 22
IC5% 24 ho B RLIE FH AY IR A0 A 8 B A 455 « 1 R S

293

R-R [8] ] A9 R 1 22 (standard deviation of R-R intervals,
SDNN) , e ¢ 4 5 7051 R-R [EAR#E 2 17 1
fi (standard deviation of all R-R intervals for all
5-minute segments of 24 hours, SDNNindex ) flIfH4S R-R
[a] 3] 22 {E /) ¥4 J5 A2 {8 (root mean squared successive
diference, tMSSD) ; ¥ 3 35 5 A1 $5: & I 3 (total
power, TP) , {451 )& (low frequency, LF ) Fl = i 21 %
(high frequency, HF ) .
1.3 %itsa

K HI SPSS19.0 G it4k A3 Hrab B, 15 BORL 45
DI (aks ) 87, Z AL RI5 8 LU R O 25 00 Hr , AL [e)
WO LLHBER FH SNK-q R o THECTE RS SR LIRS B 43 L
o A H] B i . AHOCHE 534K H Spearman
BRI, P<0.05 HESFAHGIFE L.

2 R
2.1 A& AR
S EILA TR RS R AR | H O S ik Ty
AN M2 T TG FE L (F P>0.05);A4], B4
H1C 21 1 3 SR AT Z K34 B 2 v T 0 R (33 P<
0.05), H B CA BT A4 (3 P<0.05),
22 3MAFHAL & f e #7 4 )L 3L HRV 3547 b 4R
1BYT T, A 20 SNDD , SNDD,er .,tMSSD . TP . LF FlI
HF 5% 4 22 R g it 2 L (3 P>0.05) ;B4 I C
2 SNDD TP 1 HF %% FEZH 2.2 T % (34 P<<0.05) , il
2,
AIRITHT UG 4 HRV $845 22 8 0G0 4 5 L
(¥ P>0.05) ;3597 )5 B £H SDNN HI HF 8967 i B '
FhE (31 P<0.05) , C 41 SDNN . TP 1 HF 534677 Hi B &
THE (3 P<0.05) ;3497 )5 , C 41 SDNN T} =4 B 41 8 B
(P<0.05), W2,
23 iFEfes £ KT 5 HRV J5 4748 £ 5 H7
AHF T AL 212 B A LIS B LT 2K, R A
Spearman B2 A 43 HT , 25 5% s LT B IR 21 2 K

F 1 BUIELTURILE

i3l - 4 éﬂi@/ H i1¢fﬁ%/ H ”ii’%/ f}ﬁﬁﬁiﬁ@ Eﬁﬂél%(umol/
(A, xts) (kg, xts) (d, xs) = e L, xks)
X 2 50 28/22 38.2+1.3 3.1x0.4 5.4+2.3 28(56.0)  22(44.0) 95.2+21.6
AY 89 45/44 37.8+1.2 3.240.3 52419 43(48.3)  46(51.7)  238.0+19.8"
B4 34 19/15 37.7+1.6 3.240.5 5.242.6 12(35.3)  22(64.7)  293.8+22.7%?
cH4l 39 22/17 38.0+1.5 3.1+0.3 5.342.4 16(41.0)  23(59.0)  387.4+24.2"%
FIyfE 0.639 1.346 0.496 0.112 4.112 1431.120
P 0.887 0.262 0.689 0.954 0.250 0.000

T X IR LR, U P<0.055 5 A 4 HE#E, 2 P<0.05



294

Neural Injury And Functional Reconstruction, June 2019, Vol.14, No.6

2 VBITHIG & 4H HRV #5475 A% (ats)

20 5 WITHI R A SDNN/ms SDNNiye/ms  rMSSD/ms TP/ms’ LF/ms’ HF/ms®
pogicEtl 50 88.2426.3 76.3:18.7  22.5+6.0  1838.5£906.7  1238.4+530.8 926.3+230.1
A TRYT T 89 93.4422.5 79.2+16.6 22.9+5.1 2006.8+862.4  1191.3+431.1 1038.3+188.9
NEV I 89 90.8+20.3 77.5+15.9 20.4+5.0  1886.1+820.3  1204.5+463.4 973.4+174.2
B4 IRITHT 34 38.0£21.6"  73.6+17.1 21.246.7  1087.24970.17  1330.7+594.2 761.74241.6"
BITIE 34 53.0£20.8% 74.5+16.8 217462 1476.4+912.4  1308.8+577.1 872.7+210.8%
c4 IRYTHT 39 38.6+20.4" 74.0+17.8 20.8+6.5  1103.5£963.2"°  1384.5+501.6 723.44255.0"
wITE 39 72.8£18.9%%  753+15.4 20.9+5.8 1664.2+£911.7%  1344.9+481.9 911.7£214.2%
T SXT R HAE, U P<0.05; 5 [RIALIA YT AT AL, #P<0.05; 5 B AL L, ©P<0.05

5 SDNN.HF £ fi i % % & (=—0.217, — 0.266; P=
0.000) , IfiL 7 &L AR LT 2 7K -5 SDNNiyer . tMSSD |, TP Al
LF JCHH A0 P (#4 P>0.05) .

#3  IMIE AL ZK -5 HRV F5FRAHDCE /47

SDNN  SDNNiw. r™MSSD TP LF HF
i —0.217 —0.125 —0.134 —0.119 —0.150 —0.266
PIH 0.000 0.302 0.208 0.337 0.093 0.000
3 itig

NRET ZZAUARERA AL G 3= 2, AR 2R
ZMET  IRLLZ AT — R IR BT R, X I
I e E et LSl (VS s B Ll R PR B g 17
VIS TS =) SN B [ 2 1 = S = EEA
A A L AT R BUES 2 1) B JULIR Tty ) Tk 22
RO R R AR P TR 7K T RS A LS IR ZL R
IMAE SRR 23 UIAROCT - 2RIl RRTT Ja 2508
JLO WU AR 4 AT BERR LT 2 K S kAR, 42 i
SR MRS RSN 22 R rT PR, RS BRAIR
I RSO LA B 45 AT FE A Y, HRV R 2
HarpPEAh DR B R oife i T2 FRZ —, 1K
/INTT iz BRAH 25 - AR IR 28 X6 55 5 5 1 I 15 VR T, HRV AH
RABARI /N FE 7R 28 A 285K Ty 38 vy, 25 O
RERAFIH R, A5 A HRV B I B 2k
Y17 A e RN/ Y A Y FT WY Ry L VA
fa N 2, AT W55 25 0 7R HRV 1] FH 3P4k B IR
B H EML IR E,

{H T HRV 580 A= )L IR 21 2R IiAE AH 5C OC R 1)
W%, HE5EA—. Ozdemir " HFS7 45 5 /s &
NHET 2 14 B A= JLHRV 3 5y, = 2R 30N tMSSD #
HF B 3 5 . S8R EI R R R b m IHa R
IMi%E Fr 4 )L SDNN, SDNN index ., rMSSD . TP F1 HF %
HRV 8 f5 2 I 3 36 &, i 5 = I 41 2%l o s8R )L
SDNN 1 TP B TR . $7R i JIHZ1 2K I SE 5% 1 HRV

BRI AT« X T Hh E wm BR 2T 2 e B A2 L, vl REAF
FEAEEDL LAORAF O WL, Bl O LA B 53473 5 11 6 B
2T 22 0l 47 A LA A% v vk B IR 21 22 mT X
JULAH M 5 pbd 36 , TR D 28t I A9 B ORI, e
FHHRV FW. SRR 0T RE S A Bt
FEINATH GRS 0 I ™ F R A — 300 G

AR 42 IR e LT 28 I 7™ o P R 5 A 48 i
JPILTE T 2040, 45 0 B A 4055 0 IR 4H LA HRY 4548
PR2E S ICWI R Go it 3, i B 41 .C 41 %% SDNN
TP AT HF 50 BZH I S0l Ak . 283697, B4L .C AL
SDNN . TP il HF ] # {ij A [F] 72 B 5 , H C 21 SDNN
K55 B2 T o 5 A G, 4 o R AR L AR AT K
JiE T S A AL D RE R ELAHSC , e My 7 VA ARk R
JE R AT 2R UAE B UL A A 2 ) B ZEEL T T e RN
B o AR A L BINE SO R K
SDNN . HF 2 fAH R  HAHC REIY AL, W5
SERFEAMF T 25 SRt — R0

25 LTk ARHIFGY & BEE BEH A )L AR AT 2 Il e
e A EMAIIREEELAC, 7 vk ol BRI s
LT R A UL A F e RE=HLA O k.
MR, BT AU SO/ IMEARBIFSY , 7 i R
AR Z it — IR

[1] Wei CC, Lin CL, Shen TC, et al. Neonatal jaundice and risks of
childhood allergic diseases: a population-based cohort study[J]. Pediatr
Resh, 2015, 78: 223-230.

[2] Greco C, Arnolda G, Boo NY, et al. Neonatal Jaundice in Low- and
Middle-Income Countries: Lessons and Future Directions from the 2015
Don Ostrow Trieste Yellow Retreat[J]. Neonatology, 2016, 110: 172-180.
[3] Olusanya BO, Imam ZO, Emokpae AA, et al. Revisiting the Criteria
for Exchange Transfusion for Severe Neonatal Hyperbilirubinemia in
Resource-Limited Settings[J]. Neonatology, 2015, 109: 97-104.

[4] Sgro M, Kandasamy S, Shah V, et al. Severe Neonatal Hyperbilirubine-
mia Decreased after the 2007 Canadian Guidelines[J]. J Pediatri, 2016,
171: 43-47.

[5] American Academy of Pediatrics Subcommittee on Hyperbilimbinemi-
a. Management of hyperbitirubinemia in the newborn infant 35 or more
weeks of gestation[J]. Pediatrics, 2004, 114: 297-316.



MR SIREEEE - 20194E6 1 - 451455 - 461l

[6] B Ess LR el L. A L s IBLE R e 2 W RNR
ST R IR, PEJLBRE, 2014, 52: 745-748.

[7] 2540, IR AR, mBZLZR e B LU DR bs L O NURG K2
R ). ILAREE 24, 2013, 53: 83-84.

[8] Gotink MIJ, Benders MIJ, Lavrijsen SW, et al. Severe neonatal
hyperbilirubinemia in the Netherlands.[J]. Neonatology, 2013, 104:
137-142.

[9] Stein PK, Carney RM, Freedland KE, et al. Severe depression is
associated with markedly reduced heart rate variability in patients with
stable coronary heart disease.[J]. J Psychosom Res, 2015, 48: 493-500.

[10] Arcentales A, Caminal P, Diaz I, et al. Classification of patients

295

undergoing weaning from mechanical ventilation using the coherence
between heart rate variability and respiratory flow signal[J]. Physiol Meas,
2015, 36: 1439-1452.

[11] Beauchaine TP, Thayer JF. Heart rate variability as a transdiagnostic
biomarker of psychopathology[J]. Int J Psychophysiol, 2015, 98: 338-350.
[12] Ozdemir R, Olukman O, Karadeniz C, et al. Effect of unconjugated
hyperbilirubinemia on neonatal autonomic functions: evaluation by heart
rate variability[J]. ] Matern Fetal Neonatal Med, 2017: 1-7.

[13] 5P, XI5, AR, A5, B Az JLBTIERT U388 S (4 5 ) B HL I
PREE L. R4 B2, 2010, 38: 592-594.

(ARICG%E £ )

ANEANEAEA AN A At EA E A LAt At lal Fal L al tat alt LAl L al Vat tat Al Fal Uat Lot Al Fal Y at fat LAt KAl Fat Fat LAt KAl P al Lat Fat KAl Fal Lat LAt Fal Fal L al Fat Fal Fal L al Lat alt Fal Fal Uat alt Fal KAl Fat Lat Fal Fal Fat altfaly

(#5277 00)
AT R I, R A T A g A4 v £ I+ TL-8 Y 7K
I TR A b R B TL-8 5 I A v Ay 7 o
JER &, X5 DA ST 45 R — 30, R i R AR oY
KAEIIL-8 5 TEG ZEZ M ARG . 4B A
e BT AN 2 B 21 4 5 1 e Ji 21 4 4 11
LR EER BRI, T 37 BRI R /MR R A g A
ISR o A2 AT 5 ) 1 B SR B 1) 22 0 [ B kA T
YALAFFE , DR e — 2 T AN 55 200 A DR - X 06 o it
rh 22 R 2R B2 IR AR ST A E )

25 TR AR SEAEAT A Bl A 98 R SN A3 | 1
G IV ) PG 1 — 2501 0 0t Y s RS A R
SR AR B R, DRI, WRERAE BR S A R i %o o —
A BR B i A5 B IAS T B P ML LA AR X, (A
WFFE A AFEAS B /IN, PR 20 B PR 75 o 45 5 26 5 1L
BEHIY W22 (8] B U1 0 22 S s e i A4 TE A BIL R
it — SRS .

£ 25 Sk
[1] Choi G, Schultz M, Levi M, etal. The relationship between
inflammation and the coagulation system[J]. Swiss Med Wkly, 2006, 136:
139-144.
[2] Bester J, Pretorius E. Effects of IL-1, IL-6 and IL-8 on erythrocytes,

platelets and clot viscoelasticity[J]. Sci Rep, 2016, 6: 32188.

[3] Elliott A, Wetzel J, Roper T, et al. Thromboelastography in patients
with acute ischemic stroke[J]. Int J Stroke, 2015, 10: 194-201.

[4] Pretorius E, du Plooy JN, Bester J. A Comprehensive Review on
Eryptosis[J]. Cell Physiol Biochem, 2016, 39: 1977-2000.

[5] Levi M, Poll TV. Coagulation in patients with severe sepsis[J]. Semin
Thromb Hemost, 2015, 41: 9-15.

[6] Esmon CT. The interactions between inflammation and coagulation[J].
Br J Haematol, 2005, 131: 417-430.

[7] Bissinger R, Artunc F, Qadri S, et al.Reduced Erythrocyte Survival in
Uremic Patients Under Hemodialysis or Peritoneal Dialysis[J]. Kidney
Blood Press Res, 2016, 41: 966-977.

[8] Levi M, van der Poll T: Two-way interactions between inflammation
and coagulation[J]. Trends Cardiovasc Med, 2005, 15: 254-259.

[9] Sun H, Zou X, Liu L. Epidemiological factors of stroke: a survey of
the current status in china[J]. J Stroke, 2013, 15: 109-114.

[10] Rosamond W, Flegal K, Furie K, et al: Heart disease and stroke
statistics--2008 update: a report from the American Heart Association
Statistics Committee and Stroke Statistics Subcommittee[J]. Circulation,
2008, 117: e25-146.

[11] Bester J, Matshailwe C, Pretorius E. Simultaneous presence of
hypercoagulation and increased clot lysis time due to IL-1f, IL-6 and IL-8
[J]. Cytokine, 2018, 110: 237-242.

[12] Campbell RA, Vieira-de-Abreu A, Rowley JW, et al. Clots Are Potent
Triggers of Inflammatory Cell Gene Expression: Indications for Timely
Fibrinolysis[J]. Arterioscler Thromb Vasc Biol, 2017, 37: 1819-1827.

[13] Shishkova VN, Adasheva TV, Remenik AY, et al. Prognostic
significance  of  clinical-anthropometric,  biochemical, metabolic,
vascular-inflammatory and molecular-genetic markers in the development
of the first ischemic stroke[J]. Zh Nevrol Psikhiatr Im S S Korsakova,
2018, 118: 4-11.

(AR L)

AR LA AN E A At Fat KAt Al Fat Fat K al Fat Fat K al tal Fat Fat LAl Fat Fat Al Falt Fat Al Fal Fat Fal Fal Fat K at Fal Fat Fat K al Fat Fat K al Fal Fat KAl Fal Fat Fat LAl VAt Fat KAl Fal Fat K al Fal Fat K at Lal Fat Fat K al Falt Fat K al Fal faty

(4255287 00)

[10] Vespa PM, Nuwer MR, Juhasz C, et al. Early detection of vasospasm
after acute subarachnoid hemorrhage using continuous EEG ICU
monitoring[J]. Electroencephalogr Clin Neurophysiol, 1997, 103: 607-615.
(117 gy, TEppl, S ah. SR MG v 141 X A e ok S8 25 U 9 1 H
PHEL]. PAERIZRILE, 2007, 40: 667-670.

[12] Emetfy, B, PVA, 25, FRE X I 4520 1 i H 12 ok R 73 bn v o
FE[I]. AR R AR, 2010, 9: 379-382.

[13] HOCKADAY IM, POTTS F, EPSTEIN E, et al. ELECTROENCEPH-
ALOGRAPHIC CHANGES IN ACUTE CEREBRAL ANOXIA FROM
CARDIAC OR RESPIRATORY ARREST[J]. Electroencephalogr Clin
Neurophysiol, 1965, 18: 575-586.

[14] 0] 32, SRS, S AR, 2R M 05 A6 87 4 8 M o, M ) 2 05
SR, dEATEERE, 2018, 40: 421-423.

[15] B4, VEUEE, X ALR, A5, Sl ik FE A o) 22 A T A 0 45795 1) T
TEAG[I). I RZEFE, 2016, 2: 221-223.

[16] 525, LE/INE. 120 {3 TAE i 110457 6 35 il Hi 1 404 L A D). PR v I
G4 DI IMAS 2R, 2010, 8: 816-818.

[17] AR 2R, TS, AREECUN, 5. 00 R B e Tl J52 )7 P 3 0 X 5
PR B A T O TN, S50 S 22 i A B2 2R, 2015, 3: 143-146.
[18] ¥4 e, FEMHE. T O I 45 15 T v Tl s 1 R HL 5 e PR 19
JARIEAT. AR EE2E, 2018, 7: 1097-1099, 1157.

[19] #FF. ECBER i L 1 43 25 b o7 i 00557375 58 TR e i 35 F i ml v £
N[ EEREE A, 2018, 14: 8-10.

[207 {2 5. <M FE i 7 P S0 I I 535 8 3% U DA D). ) o

FRIEZGR, 2016.
(AL T A



